University of the Pacific
Scholarly Commons

Euler Archive - All Works Euler Archive

1768

De novo microscopiorum genere ex sex lentibus
composito

Leonhard Euler

Follow this and additional works at: https://scholarlycommons.pacific.edu/euler-works

b Part of the Mathematics Commons
Record Created:
2018-09-25

Recommended Citation

Euler, Leonhard, "De novo microscopiorum genere ex sex lentibus composito" (1768). Euler Archive - All Works. 350.
https://scholarlycommons.pacific.edu/euler-works/350

This Article is brought to you for free and open access by the Euler Archive at Scholarly Commons. It has been accepted for inclusion in Euler Archive -

All Works by an authorized administrator of Scholarly Commons. For more information, please contact mgibney@pacific.edu.


https://scholarlycommons.pacific.edu?utm_source=scholarlycommons.pacific.edu%2Feuler-works%2F350&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarlycommons.pacific.edu/euler-works?utm_source=scholarlycommons.pacific.edu%2Feuler-works%2F350&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarlycommons.pacific.edu/euler?utm_source=scholarlycommons.pacific.edu%2Feuler-works%2F350&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarlycommons.pacific.edu/euler-works?utm_source=scholarlycommons.pacific.edu%2Feuler-works%2F350&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/174?utm_source=scholarlycommons.pacific.edu%2Feuler-works%2F350&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarlycommons.pacific.edu/euler-works/350?utm_source=scholarlycommons.pacific.edu%2Feuler-works%2F350&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:mgibney@pacific.edu

154 DELEGE REFRACT. RAD. DIVERSIC.

. . n
refratio media v m—; 1

: —d
reftattio rubra —a—dn:im—dm=p g, 1

—m—dm*

refradio violacea —n--dn ﬁleaH“_H.“w L1

Cum autem differentiac dm et dn tam fint  paruae
vt tanquam differenrialia tra@ari poflint, erit pro-
Xime :

reftadio rubra =% —d. L1

i g2

- refraltio violacea — % +-4. 5 1.

Hincque refractio radiorum , quatenus diuerfie funt
indolis, per medla diaphana quotcunque definiri po-

mﬂi , fi modo refra¢tio media ex aére in fingula
ifta media fuerit cognitg. *
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DE NOVO

MICROSCOPIORVM

GENERE EX SEX LENTIBVS
COMPOSITIO.

Auctore

L. EVLERDO

I.

O:E microscopia fimplicia maiores multiplicatio
nes largiri nequeant , nifi lenticulae quam mi-
nimac adhibeantur , quarum conftructio non folum
fummam artificis follertiam requirit , fed etiam ab-
jctta ipfis tam prope admoueri debent, vt tantum
non lenticulam contingant , idcoque minimae inae-
qualitates in corum fuperficic nimis confufe reprae-
fententur ; vt his infignibus incommodis occurratur,
microscopia compofita in v{um’ vocari funt coepta ,
quibus maiorum lenticularum beneficio  quantumuis -
magnac multiplicationes produci poffunt, i vt ob-
icéta non adeo prope admoueri necefle fit.  Vulgo
haec microscopia tribus conftant lentibus , -praeter
obic&ivam fcilicet binis ocularibus , quarum ratio
ab artificibus diverfimode aflignatur.  Veram autem
rationem nuper indicani, qua fit, Yt non {folum
maximum in obieQo fpatium confpiciatur , fed,

Bb 2 etiam




196 DE NOVO MICROSCOPIORVM

etiim repraclentatio a vagis illis coloribus iridis li-
berctur 5 tum vero etiam oftendi, quomodo pluribus
lentibus ocularibus adhibendis campus vifionls mags
amplificari poflet.

2. His autem expeditis in mentem mihi ve-
nit longe alia microscopiorum compofitorum ratio
fimilis illi, qua hodie telescopia 5 ct fex lentibus
infiruéta in Anglia confici folent. Cum enim ho-
rum telescopiorumn charadter in hoc confiftat , quod
in iis vna lens cum minima apestura occurrat
qua , fine vila diminutione vel claritatis vel campi
confpicui , radii  peregrini feliciflime arcentur et ab
oculo excluduntur , fimilem ftru@uram ad micro-
fcapia accommeodare tentauni , vnde co maiora com-
moda expectare licet , quod in vulgari microscopio-
rum compofitione repraefentatio obieCtorum non me-
diocriter a radiis peregrinis inquinetur, qui nom, vti
in telescopiis fieri folet, ope diaphragmatum feu
feptorum foramine exiguo pertuforum depelli pos-

" funt, cum hoc modo campus vifionis nimis coac-

Tab. 111,
Tig,

Ctaretur.

3. Huoiusmodi conftru®io qminque lentibus ex-
pediti poflet , fed quia campus vifionis minor effct
Jproditurus , quam in vulgaribus, vnam tentem in-
fuper adiictam , vt campus ¢o maior reddacur. Ob-
ieto igitur ante focum lenticulze obie®inae confti-
tuto, vt eius imago pone eam ad datam diftantiam
cadat , in hoc ipfo loco imaginis colloco lentem

fecun-
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fecundam B, et peft eam noto pun@um C, in quo
lins B obicétum in iplo lentis obiedtivae loco A
coultitutum eflet exhibitura; ibique conflituo ter-
tiam lentem C, cuius apirtura poteft effe quam
minima, cum debeat effe ad aperturam lenticolae
obiectivae , vt diftantia BC ad AB. Tum vero fe-
quunrdr  ternae lentes oculares  proprie fic dictae
D, E, F, quarum media E in iplo foco poltremae
F f{it pofita.  Totum ergo negotinm e¢o redit , vt
tam diftantize focales fingulirum  lentinm , quam
earum interualla ita definiantur , vt microscopium
in fuo genere perfectifimum reddatur.

4. Sint igitur p, ¢, r, 5, ¢ et o diftantize
focales fex lentium et aperturae cuiusque femnidia-
metri
AP=x; BQ=ng; CR=7r; DS=a"s; ET=2'""s

et FVzqayp

ac pofita diftantia obiecti antc lentem obiectiuam
—a, indicc multiplicationis —m, ad diftantiam 7
quae 8 dig. affumi folet, rcletac et femidiameter
campi apparcntis — @, vt fit femidiameter fpatii in
obie¢to confpicui —a@, habcbimus

——

— e = e =
) mu-—1

L

qui valor vt maximus reddatur , fit & femidiame-
ter aperiviae naximae , quam lens verinque acque
Bb 3 g con-~
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conttexa admittit , cuius diftanta focalis = s, quo
cafu cenfetur efle w="7{; ponamus
p=ba; =0, =—u, " =—wet v =—uw
v —8 . . . - .
eritque Q="2=7.1 - Sit autem brenitatis gratia
(y—81
=Eh ve fit D=Mu.

5. Deinde pro litteris lentes doterminantibus

it :

llll- - —— L] — ﬂ . |¢ll|lv. M
A=i35; B=-y; Coi—; D=/=7; E=-1jeric
A, B _ ., € _ ., D _ E__
.,...TPInu T B-N3 TEETC0 Tp="0; T E— ™

hincque

B
T3 T—P=cobu

c P .
i3Cc T I..ﬂlTellllﬁolguE

1 = = Q= 4 (00— M)

.ul.mﬂm a\\\lﬂtu.T.ﬂ\lﬂlTGHEE
ﬂ\\\\la\\\Lnﬂ\\lilTﬂIeHlAulolTHEe

vode erunt diftantiac loca imaginum fucceffine indi-
cantes

a—a e=Aa;  p—aa
_ Ma
b—A. 355 ==0; E—o; g=A. —._“;m
o Ma
c=A. =7 3 v =Cc; r—Ac nzuwz
— - Ma
d=AC.yoi%;  8=dD s=ACH Tty
e=ACH5 2o0; ¢— AC
=ACon gm0 e=-¢=o; t—=AC, Ma
—AC_t Ka
.\.]PGTT? T=gM) §— N EH.?O.“WM.. umﬁ.z.

6. Hinc
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6. Hinc porro deducuntur lentium interualla
AB—a-t+b—Aa
wnmllniinﬁub...ﬂ,.a
CD=vy+4d=ACb 3= ﬂ;n.lflﬁllsﬂ
DE—=d-t+e=AC. uuw\q. alh.r_%\hmnue
EF —e+ f=AC. ,I.wuo. e @

4]

et pro loco oculi FO=—

Nune vero vt colores iridis  defiruantur 4 Theoria
hanc praebet aequationem adimplendam :

M.I.”..\Ilc.ml_.miT H.“..wM.sIm_H..O vode fit G+olg“ht|¢+g
ideoque db=3—2(0—M).

5. Gradus claritatis  petceptae aeftimatly ex
femidiametro -cylindri luminofi , qui a quouis Ob~

ic&i punéo in oculum transmittitur , qui femper

elt Huuﬂmnm et ipfe claritatis gradus tum aeftimatur

7— 400 yy, claritate plena :few maturali per 42839
expréffa.  Verum ipfa gpersusa lentis obie@iuae ,
feu eins femidiameter x ex hac aequatione definiri
debet : . ~

1 _my aopralrca)  Meveliogd w
SCaal i e T ATC M)

. | Mor—o{agd) MA(Gbr |
IR .,_,a+?§+>.n.aﬁ-°+§.w

tbi
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vbi pro microfcopiis fumi folet x—16, et A, A/,
Ay W N et N figurae fingularum lentium de-
finiendae inferuiunt , at v cft numerus a refractione
pendens, cuius ratio i fit 1,54 : 1 erit proxime
r”ou 226.
8. Cum debeat effe 6> M, ne diftantia BC
prodeat negativa , flatuamus b=(r+4-mM, eritque
M =g745, hine O = 221 et diameter fpatii
vifi = 22— fumto w—|,

— afn--il . _nl
Tum verq et oin.sm.r.ﬂﬂ: oigla?r.:w atque

auTQIﬁwlo.rTgi 3ma | ideoque p=rima—rl

. ST Mmag-nls .a_nnoh.alml.u
vnde noftrae determiniationes pro conftru®ione mi-

croscopii ita fe habebunt :

Diam. apert. . Interually
pP=aa; - PP=24; AB-Aqa
g=A. 53 QQ-3A. 7753 BC=AL S
r=Actg; RR=%; CD=ACTEL
s =ACb 53 SSris; UMan.ﬂw.Hm
1=AC g at TT=r EF=AC 2.4
eHP.n.mo.%m VVziv FOoz2ar,

et x cx hac aequatione definiri debet
X 13a.wy+§?r3 Ntvt-)  A"-w(r4b) .2
x* " aal e T nAe T ACH g
AV(r0)
ACy ,a.mm
9. Hic

o}

GENERE EX SEX LENT. COMPOS. 2ot

9. Hic primum obferuo ad infignes - multipli-
cationcs producendas, ad quas huiusmodi infirumen-
ta requiri folent’, lentem obictiuam femper quam
minimam affumi conuenire ; nam ne tum diftantia
focalis v nimis fiat exiguf, numerorum A et C
productum AC capi debet quafi =7, tum vere

ma—nl

interuallum CD=—=""7— fieret enormiter magnum.
Sumta autem diftantia ¢ valde exigua, vt interual-
la AB ct BC faltem modica €uadant , numerum
A valde magnum efle oportet, vt fit quafi a—1;
quod etiam claritas exigit , cum hoc niodo maior

. . )
valor pro x prodeat , ita vt Gt FoRViE =LV
. IR H sl 1 .
ideoque y=oo Vi et 20)=m VY 5om hincqye
lari e uu:,u.\ 1T o
claruas, —= 16 mTE Ahmmag-

10. Sumatur ergo pro A numerus fatis ma-
gnus , vt interuallum AB—As modicum euadat ,
ctiamfi diftantia 2 fit minima , tum wero etiam
poftrcma lens arbitrio noftro  permittatur , eiusque
diftantia focalis © vt data fpecetur. Tum. ergo erit

I ___ 140 ___ 4mad—znl . s Ma—an]l moy
>n.ﬁ.lr ] W.l:un.lmnme- mw Glluﬂn.lui.,q._q
. . —_—rmrviimae—nl
m.::nﬁ_:.@ (= L gm O — uadnuﬂn:&arlT.uP:Sn..fnr. . pﬁo
valore fubflituto detcrminationes noftze erunt : .
— >. e . .
P o a; PP=z2xy _ ABzAg ..
—_h . - al . — *
4= Fad; @p1w>. ma+nid Hwﬁ'w»PQ
L A 2z - Aa(amo—mr])
r=i3en4; RR=E, CD=="
ama—ni . . '
fFZ%magar U5 SSzisg DEzw»

Tom. XII. Nou.Comm, Co o

Ny
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Ima -
o mVy  TTZie, EFzo
e”ea. <<“uew M.;.O.\I..amn“aue
eal

et x=n V5, i modo A fuperet 4 vel s,

r1. Reftt adkuc vous numerus n, qui quo
. mafor accipiatur eo breuius fit inftrumentum , tum
Vero viciimr  diameter campi confpicui iaunlh_.ac
:.EsEEEE -verum fi multiplicatio m fit pracgran-
dis; vt ma multanr fuperet / tum parum refere
gtiamfi numerus # aliquanto maior acciptatur. mo.,

namus in r::.n mﬁng nl—jima, eritque - diameter

UL TEIY . . N _ st . .
w..En.,: d_m —zAlAgm1)— 2zl A4-a)m D €t Hn—.._nmﬁmﬂ Hmﬂﬁmﬁaul
nationes fient

. .

=157 a4 PP—2x AB—Aa

. il . __ %Adl ]
Q.I.lsn..v-.u. W.Qo ap.ilu?.w.u_s .wh”@mﬂ“

21i{timms)A]

- R I.:H

=¥ RR=57r  CD=}(si-1)y
s L OFN ,
. ¥ f &a MMHMH Um”ﬂ

- , .

‘......Tu..u—...w-ﬂm ] o vm._..m.Hm% mmll“e

V=9 VV=log FO—

a2

_ 12 Alio loco oftendi | quornodo lens obiedti-
Va 1t ‘ex duabus lentibus com

fufio inde ofiinda enanefcat ,
I praxi fuceedat, fist A—o
tanta. apertura tribuoi poterit |
fitierum eius permitrit,

poni queat, vt con-
quac  conftrudtio fi
sy a¢ lenti obfe@iuae
guantam curuamen
Huiusmodi autem lenticu-

lae

GENERE EX SEX LENT. COMPOS. 104

_mnn_cm:QEnSp:E&omnonmﬁmg@B——h
ita (e habet. .

Lenticulae prioris

e faciel auteriotis ~T4-1,02863p

. raduss faciel wmopn..woﬂwm ——0, 62915p
Lenticulag pofterioris .
. .. Cioteriofis T” -2, 1404E P

radins faciei w@omnﬁoﬂm =0, 72222

quac ad interuallum circiter {p coniungi debent, tam
vero apertura tribui poterit, cuius a_m_Sﬂnn mn
: N P _ 1
= % p ac proinde X =&y, wvnde fit y = o T T
ob p=a proxime ct gradus clarfratis —
13. Practerea hic perpendendum eft, nume-
rum i ita affumi debere, vt diameter aperturse
A AH AT,
lentis fecundae QIQ = i 5% non fuperet - femiffen
diftantisc forelis huius lentis.  Ad boc surem re-

. ma v . .
quiritur, vt fit i gy Cum igitur mob.ﬁhﬁua
i = ™% hacc conditio poftulat vt fumatur B <=7

T e i imsa

quod fi hic valer a =7, A._n_ i gz m
noftris formulis {ubfitnztur , habebimus.

A PP=—21; AB=Aa

FAE= ST ' 2l
=5 Aa; QQ=mmAgi BC=gaAs

) 1 afmayd)
AmaoDoamalw — . RR—2—y: CD= v
a..I.UFl_wﬂ.lu.w.u:.ﬁ.ap‘l.+>r5n+u:.._ mmﬂullan\«n u.. ma-1t
__atmedel) =!s; DE=v
FZ— ma=l v m.vw-.l. ?

=
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\.Aﬂn ..

V=0

et diameter campi confpicui

TT=!t;
VV=iv;

al

—ma—1i

EF—o
FO—"2ity,

PR

" t4. Hic ante omnia’ obfervo, has formulad
¥{um habere non poflc, nift fit ma> 3/ feu m wﬁ

4

hof eft 'm o> *%, ob /2= 8 dig. ficque minores len-
tichlae ne- ad exiguas quidem multiplicationes viur-

pari poflunt.

wl

Statuamus
fimpliciores reddamus ma—

Crgo, vt

huas  formulas

wove fit :E_:m:mmzo

=, « E?.ﬁ.omnomz conitru@io fecundum has
menfuras erit inftituenda.

- ~Diftantiae focales
p=i

a

{

m .

-

"

Aa

g
AR(R3- N

PP i 4-3) A

)

S s

LU

¥

tﬂ-w.m...
N'.T.l.eu

et TR

aperturae
PR—ox;

. A
@@Hrhl
A
ioy; RR='7 ;

— K1
P el .
WM|TII. e.__

Icterualla
AB—=Aga
BC—; =5
CD— w_ww.nm L7
DE—=w

TT= 2 g, EF—w

et diameter campi cotifpicui —- -

A

Ebnmwwn =

z

uq?w\?

A1
VV=iw; FO="“o
" a
oy e x T ——
- 16V .
+— ¢t clarips ——=59¢
16 Y o

rs. Hae

GENERE EX SEX LENT. COMPOS. 253 T

15. Hae formulae ad praxin maxime viden- _
tur accommodatac et quia ob campum expedit, nu-
mero o quam minimos tribui valores , is  autem
ternario maior capi debet, eo magis , quo  maior
multiplicatio defideratur, contemplemur fequentes hy-

pothefts. .

I. Hypothefis wvbi p— 4 ct m— 3. /
Diftantiac focales | Aperrurae | Interualla .
p= _h,.n.i PP—2x AB—Ag
g—ihAa; QQ='Ae | BC=12Aga
wH-.AHmﬂ_.bm RRz—4x CD—10w
s Ry SS=1iv DE—w
[ G-l TT=3v | EF—o
) Rl VV='v FO=—iu.

Diamecter fpatii confpicui =% et x—/[.

II. Hypothefis vbi p—5 et m=7

Diftantiac focales
. A
..I—I—lhr.
—1lAa

b 4]

r oA Aag
S—aw

it —=io.

y—q

a

a

Aperturac
"PP—ax
QQ=.Aa
RR=—2a
SS= v
TT= o
VVi=iv

i

Interualla
AB—Ag
BC—=Aa
CD=6v
DE—=w»
EF—o
FO=-iv

Diameter fpatii confpicui —3F et ¥—g

Cc 3

I1L
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III. Hypothefis vbi p—+9 et m—*%

Diftantiae focales
Aa
ﬂ”.l&lp h
—;i;Aa:

LR+
ﬁ!IEaT.T?an. Aa
=39
r—io
D9_ ¢

- Diamaeter campi conlpicui —a et x5,

— g

¢ Aperturae | Interualla
' PP—=2x | AB—Ag
QQ=:;Aa | BC—'!Aa
RR—«x CD—4o
SS=3v |DE—w
TT—=:0 | EF =9
VV=io | FO=19

IV. Hypothefis vbi w—g; et m—7=

Diftantiae focales
.unll Aa

— == A
§—iAa

r = vaie AC
S—iv

t—iv

v— o

Diameter fpatii eonfpicui
V. Hypothefis vbi p-—rt5 ¢t m—"'"

Diftantjae focales
— ke
P= =3
§—;Aa
. 48 1)
.u.]-ufo.c.}n_pn. >k
s—Y¥ o
=7 v
_—7
v—w

—_— g

Aperturae  Interualla
PP—ox ‘ ABz—-Aa
QQ=—;Aa2 | BC—=:Aq
RR:ix CD="Aa
SS—=iv DE—w
TT—=30v EF —o
VV=io FO—=:wo.
ea et X3

p——— WN.

a *

Aperturac | Tnterualla
PP —=2x AB—Aga
pp” sAe; BC—=!Ag
RR—ix CD=:v
SS=:v DE—=¢ -
TT=4iv | EF=w
VV—=iow FO—-I o,

Diameter fpatii confpicui —:q et y— »

—= 49

VI

CGENERE EX SEX LENT. COMPOS. 20y

VI. Hypothefis vbi p.—=27 et m=—1.
Diftantiac focales | Aperturae | Interualla
= PP=22 | AB—=Agq
g—&Aa QQ—{Aa| BC=/Aag
r—aroae Aal RR—ix [ CD=}9
s—hH mmH_ﬂmﬁ DE—ov
) TT=#fv | EF—=w
g— 0 VV—u FO=:lv.-

Diameter fpatii confpicui = a et ¥—.

16. Patet ergo, fi lenticula obietina fimplex
adhibeatur , pro his maioribus multiplicationibus ,
huic lenti tam exiguam aperturam tribui debere ,
vt claritas fiat quam minima, tum vero etiam
apertura lentis tertiae C erit- quafi- pen&i inflar-,-
quo pao vtique radii peregrini feliciflime arcebun-
tur. Interim tamen ad haec microscopia perficien-
da in hoc maxime erit elaborandum 3 vt lentes ob
icfiuae compofitae , quarum defCriptionem’ {upra
dedi , ad praxin dedoci queant.  Cum emith tam’
capi poffit x = 4 p feu x = %a, ob a=p proxi-
me , claritas inde obtinebitur multis partibus maior,
ita vt tanta illuminatione obic&i, quaptam micto-
{copia ordinaria poftulant, non amplins fit opus.
Dabo exemplum ex hypothefi V defomtum :

Microfcopium obielta fexcenties amplficansy

14. Statuo diftantiam obie@i a lente cbiediua
e—;dig. ac fumo numerum A= 3o, vt fiat in

terual-




\

Pro lenticula priore
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termallum Aa=6 dig. tum vero fit y=—} dig.
determinationes microscopii erunt in digitis expreflie

Diftantiae focales Aperturae Interuaila

P=$i=0,194; | PP—ax Aa—6

§=37-0,857 | QQ—;=o0,429 BC—1
—iHT969c ( RR—ix CD=—1;

F=;2 1,143 | SS=!{= 0,572 DE—:

THTI,071 TT—=i=zo0,536| EF —!
Y—:Z 0,500 VViz{=o,250] FO=/.
Diameter fpatii confpicui —/, et y=Z , vode cla~
ritas —Y¥axx

Tota autem inflrumenti longitudo
= 9 3 dig.

Quodfi iam leatem obie@inam duplicare  veli-
mus , has menfuras obferuari oportet:
pro lenticula pofteriori

polt. =—o,122

. i

polt.=+o0,145
a¢ tum erit ¥=—q3; —o0, 03 et claritas T0,0015Z,
qui gradus adhuc fatis eft notabilis,

Microfcopium bis millies amplifans.
18.-Sumo hic a—=4 dig. hypothefi VI. vtens,

et bH.Qo atque v—=;dig. vnde hae detcrmigatio-
nes oriuntur :

Diftan-

GENERE EX SEX LENT. COMPOS. 209

Diftantiae focales Apcrturae Tateruaila
p= f—o0,098; | PP=2x AB—=6
g=. H=—0,462 | QQ=—o0,231 me“.
y— i'—0,404 RR—:x CD=1:
;= 't—1,077 | SS =o0,539| DE=3;
p— = 1,039 TT=o,520| EF = .

VVz.o,252| FO =

Diameter {patii confpicui =, dig. et y=23%, vode

claritas = =57 ; longitudo inftrumenti =9 dig. -

Si lens obie@ina duplicata fuccedat, erit x=,5;,
ideoque claritas ==,,.;, at lenticulae duplicatae con-
ftruc@io ita fe habet. :

Pro lenticula priore

s fciel ant, =-+0,1071;
adius facie _ n e
ra _WOH#. Il.IIOuOQru

radius faciei

19. Si hacc conftructio in praxi nulia  obfta-
cula , quac vinci nequeant, offendat, :c:c.E ett
dubium , quin hoc microlcopiorum genus, illis, qaae
vulgo funt in viu, longiflime .m_“ p:ﬁowﬁ..m:mz.ﬁ.
propterea quod ctiam  pro maximi am plificatione
{atis modica longitudine contineri queat, cum =
crofcopia vulgana nimis enormem _n..wm:m&soa. re-
quirant.  Si cnim ope microfcopii communts bis
milties amplificare velimus  lentemque ogn.memB.
cuius  dittantia > foci  quojue it 4 &.m. m,&:cmp._ssm.
longitwdo inftrumenti ad 20 dig. exfurgu, 2;3.:
lente  oculari  femiffis  digiti  vaamur.  Quin
Tom. X1I. Nou. Comm, Dd etiam

pro lenticula poftériori
gant. =40, 2Tt
(polt. =+o0,071
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etitn hic Iongitudinem fire ad femiffem reducere
licet , fi numeran’ A minorem accipiamus ; id fo-
lum eft perpend:ndum, quod Ientes B er C in ca-
dem fere ratione minuantur , quod quidem incom-
modum aullius et momenti. Imprimis autem fi-
fpicor , minimam lentis tertiae apzreuram non pa-
rum ad repracfentationem magis diltindam redden-
dam effe collaturam , cum idem effe@us in telefco-
piis obferucrur.

20. Sin autem haec microfcopia ad multo
maiores amplificationes inftrucre velimus | cquidem
. non fuaferim, lenticulas obic&iuas minores adhibere s
quam ;5 dig. in foco; cum quod tales exiguae len-
ticulae difficalter parentur, tum vero praccipue
quod obiecta nimis prope admoueri Oporteret , quo
obleruationes microfcopicae non mediocriter turban-
tur. Malo erzo, numero % maiores valores tribuen-
do, adhuc quasdaim hypothefes adiungere , vade
deinceps quouis cafu conflructiones huiusmodi mi-
crofcopiorum peti queant,

VIL. Hypothefis n =45 et m—=—"°

Diftantiae focales Aperturae Interualla
e PP—z2x | AB—=Aga
—5Aa; QQ—4Az{ BC=1!Aa

r=isver o RR=r1a CD=%w
FTHu—He; SS=#v | DE—w
) —nv; TT=%¥y | EF—w
V=@ _ VVz=1ig FO=;;
Diameter fpatii confpicui = q. VIIL.

R
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.
T4

CVIIL Hypothefis |n==63, ct m=-7.

Diftantiae focales ; Aperturae w Interuatla
NVH-.,L&.. PP=2x “ AR—Aa
QH_,.,.T?N 1 QQ=:Aay BC=Ag
PP L 5 B Aa mﬂmll'_uu...... AHU“_.”Q

—— T lrAat

s SS=Hw DE=—uw
- 11 } _
(= Sy TT =%z EF—=

Diameter {patii confpicui — /. a.

~ce

1X. Hypothefis =99 ct m— 7.

Diftantine focales Apcrturac Tuoterualia
%H.wmﬂ PP=2ux >%H >M
g — | BC=;Aa
.‘Ql‘¢c>..ﬁcm " ) Az ppl .\hme _ nU]uﬂﬁ
.‘.Hw..‘_ll.ﬂ.u.ll_‘.:.pl mmn:.&. _ —.v
s SS="v . DE—=w
PP TT="3= EF—=w &
e“Q\ . VvV v mO.:l.nuw .

Diamcter “fpatii confpicul = a.

21, Hypothefes iftae inde funt natae, quod
rofuimus QQ=1¢ opcrae igitur pretium crt alios
calus cuoluere. Hunc in finem ponarnus 1t gencrc

m—"" — "% et determinationes erunt:

Dd 2 =
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e ury PpP—a AB— Aa
9= _n,hla QU= % | BC= Y
HWM .M_A mﬂmnn‘...w.. Ch- - “,aq' .

wan. v 8SS: 'y DE - =
i m,ux S TT- '« | O
e VvV o FO: *2q

et diameter  campi coafpicui = ;"7 L exiflente
C = s —an LT )

soTra xe  Swmamus iam o QQ =g, (e

ol [T H) -
ri—=,—, hiaque C=-’ ot tas L0 habdemus
UE%:; focales  Aperturas _ Interualia
Aa
=i PP=2x " AB- Aa
sAa ~\z
%..lurn: pp:li — .@ﬁll.,rl PQ
. c Aa . e x . A,
r— o w=, RR=-;7= ﬁCHI..rHv o
FE L 4 L -~
= v SS =R o DEsw
s
Nll« F..:C .H;\H,“nr.r.l, o m — =
Q=g ) J((ul._.ﬂ_ “ O“ L.Q
et diameter {patii 8:@5: ==

LI quac wvtique
maior elt, quam ante,

22. Cum hoc augmentum in maximis mulri-
plicationibus maximi fit momenti, vt id +vlcerius

augeamus , fumamus QQ =!y¢ fictque 1 — =

) T
oz Rhr pu . . . ’
et C=175 _5,; vade prodit diameter campi con-
fpicui — =

== n=7 s quac fe haber ad E%%%:RE vt
1514 cum 420 viteriora augmenta fint :Eo

: : parua,

GENERE EX SEX LENT. COMPOS.
‘.

puna , fiquidem  viera 1% prozredi non licer, hic
{ulittamus , erunt €rgo
Biflantiac fogales  Aprurac “Tuterualla
j S - PPz A= Agq
R N Az _ Aa
QHM.P.._ ppl NS .H.wm |||IT.
Yz “IFI.IW“ ! xwﬂl.t’!u OHV| »|r1l+n.|.c
5 ._..I-!...;C . \/ﬂ.vw.}}.
P LY _ %‘m - —
g /,.Hu..c _,.,O“.:.FPQ.

~q. Ad maximas mulaplicationes hace con-
Qrucuo miulto magis idonca widuwor, quam  pracec-
dens., m:::_::m exempli  caufn’ po= st , ent

;ﬁ\ ] .
~—r 72, et muluplicatio m=—=". Sit porro
a=— .. ct Aa—5, ideoque A==50, ¢t & =3 vnde
[V | X
oritur :

Microfc %EE quater millies ::NFENEE
ita deterunnatiom.

Diftantiae focales _ Aperturac Interualla
p= [ 20,098 ,mcll,p. #>w1mlm coo

“_Io soo QU= C—=1:1=Z2,555
o —0.499 RR— 12 _ — 5,444
§F—i = 1,550 SS Houqqm DE— !=0,500
1— T 1,295 TJ.HO 698 |EF —:=q,5590

¥

©I3,20,;500 VV—o,z 250, FO =5 ~0,196

Dd 3 ‘ e
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et diuntter fpatii con(picui =, dig.  Si lens  Ju-
- plicata adhibeatar , ve vapi potlic v 7 g, b
¥ = = =5 crit clarins - L . quac achue -
tis b notabilis,

elt 12, 106 dig.

vinde patet ho: microfcopium s fore commodum
pro infigni, quam practtar , mule plicatione.

Looziudo autan totivs infirun.ent

24 Infinitac vero infuper. alii tormace lujus-
nmiodl microfeopiorim pro viarll numcerorim A ot A
deterniinatone exhibert peffunt ,  atque dizuitas ar-
gumenti omnino exigere  videtur . ve quasdam ad
praxin prae ceteris accommodatis in medinm affe-

ramus.  Formulas iU generaes 3210 ox poli-

tione w = nmulww natas  perpendens quoniam  vidi
ad infignes multiplicatjones  producendas pumero »
3.:25 valores tribui  conucuire ; Jduv  incommoda
Jpotillimumi cnitari debere videntur , alicrum ne di-
ftastia focalis ¢ nifnis fut exigna , aleerwm oo lon-
gitudo inftrumenti nimis fiat magna,  Com o
diftinra fovalis & fam tam parua accipiatir, guam
ciccumantiae permittunt.,  primum pono Aazoma

ien A" vr fiac Qil_.....fm v, ¢t BC=—=. Ie-
inde qua fam longitudo initrumenti  porithmum  a
biis intermallis AB et CD pender ,Lincer hace cor-
tim ftacuam relationem vel aequalitatis vel imacqua-
litatis , ac tum facile erit iudicare, quacnam  pro
qualiber. muoleiplicatione it maximé idonea.

a LA

-

25. Cum

GENERE EX SEX LENT. COMPOS. zr3

25, Cum igitur it Ag=—nw, et multiplica-

- u-—n
(o m= TE i _:::: ﬁC-Jﬁ: flu Ho= 5~ 9,
:.:;:n T ml... =t Co.0 00 quibus valori-
bus fubftiontis it
1. Muluplcano w_ L 1. Diam. fpatii vilh
. M . W r H B [ XX
. 4|...l:~ . H.—M. h—rﬂ_‘-n_~m .l T..rlu” . .‘_.AWLLALM ——— -.TT.,, '
ag _..H.__Chr.—.n.h .

[ T PP o2y ADZon

R o :

"I Yool BC .~ =

[/ @Fn ...._m '

- St o RRo - CD—nw
Yooaes s ot B} VY

-~ Sl SS—tr DRz w
S IR I _ T H A
1 o mjﬂl.:lun “—..m,.l,r

.- LI S M v r ;o . B aLII... -
R YV Ve FO -, . =v

At vt fiet QQ<lg efle debet 1> 14- Y5 fen
n .

~6. Sin autem mancate Ag—nv ficiamus

1a u..Ll:
n’ u._l—l_ NH nl\

CD=2ABR = 2n¢, (it o= ——— EEETE

viude fequens Eow: :,::c_no__u_on:E forma
ki .,_..T
I. Mulupl. mz= . I Diam. fpadii vifi = <7

1:)HH ,

111. Claritas H:.._;al+|_.|~ , 9C practcrea .
it PP=ax AB=nv
AT BC—w

g0 OOrufl

) — = CD=2nv
w,l‘hllnm.lsLTl..rm,.Ti;L mmﬂ n - i

“n S§S—is __UWHG
PV — 3 o

et TT=.¢ EF—=w
—ax: Y * IR
V=Y VV—=.9 FO =57 v

LY
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vbi fumi debet n>2 vr fit QQ < 5q. M.._%n for-
que

ma praecedent

atteferenda

videour

nsdem

numeris # maiores multiplicationes producat.

29, Sumamus crgo vt hactenus o= !dig. er

pro variis valoribus numer: # f{equentes  conftitua-
mus microscopiorum formas , in-quibus- i lens ob-
iectitia duplicata conficiatur, vt fumi pofiit v =} a,

TAdd

erit clritas = ——

LR S

I. Forma Microfcopiorum n— 2.

[

Multiplicatio m=="; Diam. (patii vifi =7§;

Claritas — 5.

- 3.

Diftantiae focales
aq

P=153
§—; ==©,333
A T T=0, 424
$§=1=1,333
—:=1,167
@~ ;- 0,500

Apcrrurae
PP=1
QQ=02,167
RR=154
SS=0,669
TY—o0,583
VV—o,z250

Interualla -

AB—1
BC =
CD==2
DE=:
E¥Y —;
P FO=- i

‘Hinc tota longitudo microfcopii AO==4] dig.

Si minores leates ocularcs
quam a—j dig. néque maiores quam a = hacc

forma a mulciplicatione m— 112 ysque ad m=560 °

viurpari poteft,

non admittamus

11. Forma

GENERE EX SEX LENT. COMPOS. z1v

1L. Forma microfcopiorum n— 3.

110

Mult. m—=; Diam. {patii vifi =

Diftantiae focales

— Hh. -

- 3414
%kuov 375
r—. =0, 441
f—¥="1, 500
f— {1,250
— 3 0, 500.

=; Claritas —2,
_Aperturae

PP
QQ—=o,125
RR=1,
SS =o0,750
TTFT—=o0,625
VV —o,850

f:,
Tuoterualla N
AB—i;
BC—=;
CD—3
DPE—:
! EF —=;
"FO=;

Hinc tota longitudo AQ=—6; dig.

Limites huius formag in muliiplicanda funt m=24Q

B m__ X200,

IT1. Forma microfcopiorum n=— 4.

F1-1

Mult. m—; Diam. fpatii vifi

Diftantiae focales
— nh.l
ﬁ‘lul—ln
g-—=3 == 0,400
=i %0, 452
f—3§=1,600
g1, 300
Y—; "0, 500

Hinc wm longitudo

- B3
Aperturae
PP=1
QQ—o,100
RR—-I%
SS—=o,800
TT—o,650
| VV==a,250

p—.

; et Clar. =%,

Interualla
AB—2
BC= i
CD— 4
DE—= ;
EF= 1
FO=:

A O—1¢ dig

Sumta diflantia focali a—} dig. mulriplicatio wmo&n.
m— 416. at fumta az— 4 dig. erit multiplicatio

m—20R0,

Tom. X1I1. Nou. Comm.

Ee Sic-
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Hic ergo .fi fumatur ' a==j dig. riultipheatio erit:
m—grz, fin autem Capiatur ¢==g, multplicatio
erit m——4560. -

ﬁ.um,é@z@aezoﬁa
~ Sicque. hoe tam ‘maodico inftrumento multipli -
catio vira bis millics extendi potett,
- V. Forwa:microfcopiorum n—"s.

110

Mult, m="%; Diam. .mruuu.& Vifi =2, et Clar, = s VI. Forma microfcopiorum n—=—".

s . - T anoas 1 . o hir et T
Diftantize focales = | Aperturac’ | Interually Mule, m=="5; Diam. fpatii vifi-=5} Clafit. =5

Hm.w_-n_mm e | PP=3 | AB— 2! UEE;._»M focales WWa::auo ,M:WHE_FW
9 =14=0,417""[QQ=0,083 ' BC— P =i PPt [ L AB=
=0, 450 L.W:Hm 'ch = g= 1 =0,437{[,QQ=0y062] BC= ;.
§FZ3=%,667 [S58 =o0,833| DE— 1} r 550, 470 RR=7 CD=7
P iTTN,333 TT=0,667| EF — s="" =1, 750 [ S$S—=0,875" “Humun -
TINYTTO, 500 '] VV=o,050 | FO-— 1 — ¢ =1,375 | TT—=o0,688 || EF=— i

g— i =0,500 | VV==0,250 | FO=

kS
 Hine wra longitudo AO=124 dig.
Stmta ergo. diltantia . obiccti antg inftrumentum
. a—' dig. multiplicatio obrinebitur m=—i232; at fi

2

(umatur a== % dig. multiplicatio prodit m—6160:
V1. Forma microfcopiorum n—3%.

'

Hinc tota longitudo AG= g3 dig.
Hic ergo m,m_wam,::.. a=:dig, hubebitug, muluipli-
catio Sﬂmx.a.. fin "autem capiatur ¢—=} dig. prodie
miltiplicatio- m— 3200, - ¢ S

V. Forma microfcopiorum n—.

: 456 . . . Lo
Mult. m="3; Diam. fpatig) vifi z=3; et Clar, =72 = 30

C A= ey T =St " Mult, m="7; Diam. *.mmm._ wifi = et Clar. = 5%
HWH.W.WE,“;M focales Wﬁn rturwe © | Interualls Diftantiae focales | Aperturae Interualla . i
e . —ia AB—3 — - PP—=2 AB= 4
HuﬂerOu 429 pprToqn BC—= z WH¢“|T..|1HO¢ 444 pp”o.. 056 BC—=¢
%Hp_ﬂml.louh.& ZEW].& Ch—s r—Ii2—o0, 473 Ewﬁ”mm ] CD— 8
...l!.ww HQT_. 55 =oiss7| DE= ,.H&...W_H_.uqm SS=o0,889 { DE— i .
‘ H‘HWHH,@V.N TT=0,679 | EF — t—3% —1,389 | TT—o,695 | EF— ;
. V=i =o0, 500 VV—o,250' FO—2 v=} =0, 500 VV—o,250 | FO=12

Hinc tota longitudo bOHhomwmm.

- - : - Hice

Hinc tota longitudo ?Oﬂummpa_w.
Ee 2 Pofita
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Pofia hi¢ didfantia  obie@i - ante  inftrumentum
8=; dig. multiplicatio prodit m~—1600, at fada
hac diftantia a—n dig. muluplicatio obtinebitur

m=—8000.

VIL. Forma mécrofeopiorum n— xo.

Mult. m—=°; Diam. fpatii vifi — 9,; et Clar. — 2@

Diftantiae focales ‘ Aperturae Interualla
= PP AB= 3
§—=71=20,455 | QQ=o0, 046 | BC—= :
r—:i3—0,4797 | RR=22 CD—10
f—=n—1,819 | SS—0,910 | DE-~ :
F=u—=1,409 | TT=o,705 | EFf— :
=i=0,500 | VV—=—g, 250 FO—= 2

Hinc tota longitudo AO=16% aig,

i1 dig.
Quodfi diftantia ‘obiefti ante infrumentum  flatuarny
@—; dig. multiplicatio oritur m— 2480, fin autem
<apiatur a=—} multiplicatio adeo erit Mm_—12400 ,

quousque certe vulgaribus micioscopiis nunguam per-
» . ¥
venire licet,

28. Hae pofteriores formae nobis infuper hoce

- infigne .commodum praeftant , quod lente obie@iua
modicae- magnitudinis praegrandes multiplicationes
obtineri queant , veluti in forma poftrema i fumg-

‘tur diftantia @ vnius digiti , multiplicatio oricur
=1240; atque in tapta diftantia - minimae inge-
i - R . - . - -

i

quali-

Aaig

P e S
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ualitates in fupexficie obwecti vifionem minime tur-
m%:ﬁ In quo non dubito his microscepiis maxi-

am praeftantiam prac vulgaribus adfcr'bere.  Hu- Mm_& wz.
Hmao%_ microfcopii formam refert figura fecunda, *'8- %

vbi binae lentes B et C multo funt minores _Mns

i e funt
obie&iua , fimulque minma apertura amba
mx.aa&so.

Infignis ergo hic m.r E.amno naacmamc.n ».o=mnu
tia, vt hae leates exadtiffime in axe ﬁ_@%ma:n m”..
cis collocentur , ne radii per lentem obie tiuam
tromiffi has minimas aperturas praetesgrediantur.

29. Plurimum autem ‘m:n.m_.nm: hic ab uuﬁmmnn
in hoc elaborari , vt lentes obicctinas modo :%nm
indicato €x binis lentibus parare addiscat quan Mm

pidem hoc modo ob no:?mo:o_.: mc.p:nﬁnn:nnﬁ G_
; ulto maiorem aperturam tribuere licet ; <:a.n cla-
MHS% gradus vehementcr augebitur, E:sm»__“: w
nem hic fubiupgo fequentem ﬂmg_mam q oEth.
yuauis diftantia focali p compofitionem lentis
vae oftendit. :

Ee3 ‘Tabula
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s0. Si plures haidsmodi lentes duplicatae
comparegtin . itjs emmbus in fingulis foem's vt
lcbit . vnde plures multiplicationis gradus obtine-
’ LR ] .

Tabula pro conftsutione lentis ob-
ieCtivae duplicatae,

Lentis prioris A |/Lentis alterius A’ bumtyr. 51 quis .E._ﬂ.ﬂ omnib genehs _c.&mnn:mne:nv
: : , . : L . . luerst, vnica forma , qua reliquae lentes
Dift. foci| radi facicrum radit facicrum - | Interualla :5:.;2..0:”0 SM.EEQQ d’ confilenm erit enm
. . - . - . - b .
T e otk uturs o s b s 3 mimma b Gemis < inf
iﬂnﬂl ..M.u,lo.nmmldiw.m,m o _+o+.o,4uu.m G, 250 : Gum velatl quartd vel 8.:% mw ﬁ_%mﬂszﬂ.;ﬂﬂwmgw
o 55 |o oqq:,_o, coon uvomfﬁ_o 5565 - o 231 ternae lentes czmﬁ_suw pracito fiat, .m o (ot
’ ’ 2 ’ ’ ’ . in ambabus formis vu poterit, quo paita fuf
0,92 10,9258]0,5662 |1,9264|0,65co0; ¢ , 225 MF.HM:_M“E varictatem in maultiplicatione confequerur ;
M. ww M, MHMM -M, MMME . Hf m_af, 10,0169 h > uwp . OWMnQ.Eun. autem lentes ad diftantiasefocales 1, Vet -
’ ’ oSt | Tie4 0, 58CE 0, 20 dieiti inftructae fortaffe ad hunc fcopum maxime
%15 1997715 0, 4719 [ 128253 14,5419 1 0y 107 : idoneae.  lmprimis autem totesn  megotinme
©; 70 |0,7201 10,4405 | 1, 4983 [ 0,5056 | 0,175 O urceff in conftrudtione huiusmiodi  micros?
0,C5 Oy G687 0, 4C9C |} 1, 3913 | O, *Q@m 0,102 . 4 .mn.fr— Ehn_.—h_“.n in quo fmc.hwﬁn fumma cura et fals
0, 60 20,6173 | o, 3776 1| 1,2842 C;4334 |} 0,150 mw. S_U,.OH:BQMMQ Hﬂqﬁwmmmzm. .
©,55 |0,565810,3461|1,5772]0,3973!] 0, 137 MM fexua ar 4
©¢ 59 10,514310,3146 1,0702|0,3611 || 0,125 v
0,45 |0,462910,2831 [l0,96320, 3250 0, 112 .
©;40 (10,411510,2517 10,8562 |0,29041 o, 100
0, 35 0,3601 ©,2203|{0,7492|0,2528 | ¢, 087 *
0,30 10,3086 |, 1888 |, 0,6421 0, 2167 . o,07s§
0,2 0,2571]0,1573 10,5351 0,1806 | 0,c62 .
O, 20 0, 205710,1259(/0,4281 |0, 1452 0,050 a
0,15, |0,1543|0,0044 j|©»3211)0,1083% | 0,037 B
©,10 10,1029|0,0629}|0,2140|0,072x" 0,025 o
0, O3 ,9,9514}0,0315(10,1070,0, 0361 ,| 0,012
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