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Microfcopium Polydynamicum :
R, ' A

NEW CONSTRUCTION

OF A

MICROSCOPE,

Wherein a VARIETY of
Magnifying PO WERS

Is communicated to each Objet-Lens; fo that
by Four Lenfes only, more than One Hun-
preD different Magnifying Powers are im-
mediately attainable in this Form. Alfo the
Method of conftruéting a Microfcope of this
Kind with one Acromatic Lens only, that-will fhew
all Objects from Fupiter’s Moons in the Heavens,
to the Awimalcule in Fluids, magnified from
Eight to Forty Times in their linear Dimenfions.

BY BENJAMIN MARTIN.
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ADVERTISEMENT,

"JVHE Defcription and Ufe of an univerfal SLipina

RuLe, which, by means of Single and Double
SLIDES, and the Addition of proper LinEes, is adapted
to an{wer all Queftionsin ARiTHMETIC, MixT-MATHE-
MAaTICS, and PHILOsOPHY, in the moft eafy and expg-
ditious Manner, as fhewn in Sixty Examples of principal
Utility in the practical Parts of Science.

1. The Defcription and Ufe of 2 Casg of MATHEMA-
TICAL INSTRUMENTS ; particularly of all the LiNEs
contained on the PLa1n ScarLE, the SEcTOR, the GUN-
TER, and the Prepertional Compasses. With a praéti-
cal Application exemplified in many ufeful Cafes of
GEeomETRY, and Plain and Spherical TRIGONOMETRY.
The whole illuftrated by Copper-Plate Figures.

1II. The Defcription and PUfE of a GrarHICAL PER-
spECTIVE and MicroscopE, for drawing all Kinds of
Objeéts in true Perfpective, and a juft Proportion of their
Parts, with Readines and Eafe. To which is addcd,
a thort Account of an Opake SoLAR MICROSCOPE.

IV. The Defcription and Ufe of an ORRERY of g
new Conftruétion, reprefenting in the various Parts of
its Machinery all the Motions and Phoenoniena of the
PLANETARY SYSTEM 3 to which is fubjoined a MaTHE-
maTIicaL THEoRrY for calculating the WHEEL-WoRrk
to the greateft Degree of Exadtnefs. |

AL, El“ha PriNcIPLES of PERSPECTIVE explained in a
Genuine Theory, and applied in an extenfive Practice.
With the Conftrution and Ufes of all fuch Inftruments
as are fubfervient to the Purpofes of this SciencE.

VI. Horelogia Neva ; or the New ArT of DiaLLinGg
in THEORY and PrRacTIicE. In which isdemonftrated,
that all the Variety in this Science cofifts in the Con-
ftru@ion of Three DiaLs only. Alfo the RATIONALE
and Usk of the LiNes of LATITUDEs and Hours, on
the DiarLiNG-SeEcTor and TRiGow, with all the re-
quifite Carcurartions. The whole illuftrated in a
large Copper-Plate,

II. The Defcription and Ufe of a TaeLE-CLock
upon a new Conftruction, going by a WEeicHT Eight
Days; with a Half-Second PenpurLum of an jnvariable
LencTH, and thereby dividing TiMmE into Hours,
MinuTes and HaLF-5EconDs, with all the Accuracy
poffible. 'With an Account of the particular PrincI-
PLES, derived from NATURE and ART, upon which this
new MAcHANISM depends,
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DESCRIPTION and USE

OF" A POLYBYYNAMIG

MICROSCOPE.

WEXRF all the Pbifqﬁapﬁi:af ScIiENcEs there is no
C' Fﬁ one whofe THEORY is fo extenfive, and at

the fame Time, whofe Praxis is fo limited
hﬁ%ﬁ# and confined, as that of OrTics, efpecially
with regard to the two noble Inftruments, the TELE-
scoPE and the Microscore; this I have fhewn in the
former Parts of thefe Effays, refpecting the Ulfe of .the
Telefcope, both by Refraction and Refleclion; and to de-
monftrate the fame Thing, ftill more notorious in the
Ufe of the Microfcope, is the Subjeét of the prefent Effay.
‘To this End it is only neceflary to confider, that in
every Compound Microfcope, the Magnifier has but ome
Power, or magnifies an Objeét in one certain Degree only ;
fo that 2 Microfcope with Six fuch Magnifiers, has but
Six Magnifying Powers ; the Reafon of this is not in- the
B Glafs,



2 The DEscrirTioN and Usk

Glafs, butin the faulty conftru&ion of the Inftrument;
the Glafs is in itfelf capable of Magnifying to Infinity,
were there no foreign Impediments; and fo far is the The~
oryreducible to practice, that it is eafy to conflruél an In-

Slrument wherein the fame Magnifier that [hews Fupiter's

Maons, fhall alfo fhew the Mites in Cheefe, in any Degree

magnified you pleafe, from 8 to 40 Times.

This Propefition will appear lefs paradoxical, if it he
eonfider’d that every Felefeope is in reality a Microfeope;
for what are the Planets and Satellites, the Sun and the
Moon, and all diftant Bodies, but wery fumall Objesis?
‘We only fee them by enlarging the Optic Angle under
which they appear, and this is the Cafe of the Common
Microfcopes

If the Obje&t be diftant from the Lens by more than
twice the diftance of the Focus, it is ufual to call the In-
ftrument which fhews it, a Telefispe; but if the Object
be placed within twice the Diftance of the Focus
of the Lens, then it is a Microfecope ; therefore twice the
Focal Diftance of the Lens is the Limi¢ between the Tele-
Sfrope and Microfeope; And becaufe in that cafe the Objeét
and its Image made by the Glals, are equal, it will be
magnified by the Eye-Glafs only, and that about §
times; the Inftrument may then be called a Megalafespe.
In my New TreaTisE of Achromatic Oprics the
following Theorem is demonftrated, viz. Jf the Diflance
of the Objecl from the Lens be multiplicd by the facal Diflance
of the Lens, and that Produél be divided by the Difference of
the faid Diflances, the Quotient will be the Diflance of the
Image from the Lens.  And further, it is demonftrated,
That the Lengths of the Object, and Image made by the Lens,
are diredlly as their Diflances from it.

Now by combining thefe two Theorems together,
it will follow, that the fame Objeit pofited at different
| : Diflances



Of a Porypynamic MicroscorE, 3

Diflances from the fame Lens, will have an Image form’d by .
it, conflantly variable in its Diflance and Dunenfions, and this
conftitutes the wariable Magﬂéﬁing Power of the Lensy
and to know what thisis, in any particularCafe, you have
the following Rule refulting frem the fame Theorems,
viz, From the given Diflance of the Image from the Lens,
Sfubdué? the focal Diflance ; and the Remainder divided by the
Jaid focal Diflance, will quote the Number of Times the Image
is bigger than the Objeél, which is the Magnifying Power
in that Cafe.

For Example; let the Magnifying Power be required
when theImage isat the Diftance of 3Inches from a Lens,
whofe focal Diftance is { of an Inch; by the foregoing

Rule we have g:ﬁazg ; or the Obje& is magni-
175 :
fied 3 Times inLength and Breadth. If the Eye-Glafs

be of ene Inch focal Diftance, it will thew the Image 8
Times larger than it would be feen at the Diftance of 8
Inches, by the naked Eye; therefore 8x3=24, or the
whole Power of magnifyingin that Cafe, is 24 Times,

Again fuppofe the Diftance of the Image from the
— 0,75 bl 1
0,75 —4:33
therefore 8 x 4,3 = 34,4 the magnifying Power in this
Cafe.

Laftly ; let the Diftance from the Lens be 5 Inches,
L s ':'1?5

3

fame Lens be 4 Inches; then, per Rule, -

then =35,66; and 5,66%X8=45,3 which is the

whole Magnifying Power at the given Diftance of 5 In-
<hes. And thus you proceed for any other Lens, and
Diftance of the Image from it.

Hence it is evident, that, in order to give a Variety of
Magnif}ringi Powers tothe fame Microfcopic Lens, no-
#hing more is neceffary than fuch a Conftruction of the

Ba Micro-
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Microfcope as will admit of the Eye-Glafs (or Glaffes)
being removed or placed at different Diftances from the
Obje&t Lens, or Magnifier ; 'and this Form of @ Micro-
fcope is reprefented in F1g I conﬁﬁmg uf tht: fullawmg
Parts.

ABCDETF is the outer Cafeor Tube.

GHIK the inner T ube, or Drawer, to be movtd up or

- down in the other.

GKLM the Eye-Piece containing the Gla{Tes.

CD the Foot by which the Mmrufcnpc is ferew’d faft

into a Brafs Frame or Stand in fome Fnrms.

a an Obje&t to be view’d.

¢ one of the Lenfes or Magnifiers,

b the Focus of the faid Lens,

d the Image of the Objeét «.

¢, f5 g» the Eye-Glafles by which it is view’d,

The Parﬂlel Lines which run acrofs the Plate are
drawn at one Inch Diftance from each other, that the
Meafures of the feveral Parts of the Inftrument may the
better appear ; thus the Tubes are each 3 Inches long;
the inner Tube is drawn out one Inch in the Figure; the
Focal Diftance of the Lens ¢ is ck=42 of an Inch ; the
Diftance of the Image ¢ d is 4 Inches. When the
Tube is not drawn out, the Inmgt 15 diftant 3 Inches
from the Lens ¢; and when it is drawn out 2 Inches, the
Diftance of the Image is 5 Inches.

In this Microfcope, therefore, there is a variable Dif-
tance of 2 Inchesin which the Image of the Object may .
be form’d from the Lens ¢; and if ¢ 5=2, there will by
this means a variable Power of Magmfymg from 24to 45
Times, as we have thewn, And thus thELEHEEECquu‘ES
no lefs than 21 different Powers of magnifying in this
Microfcope, whereas in all u!hcrs, it has but ane Smgf;
Power.

In

Iy
S



Of a PoLypynamic Microscors. 5

In the fame Manner it is thewn, that if the Lens ¢ be
of 1 Inch focal Diftance, it will magnify from 16 to 32
Times; and has therefore 16 various Magnifying Powers.

A Lens whole focal Diftance is ¢b=1! an Inch, will
magmf}- from 40 to 72 Times; and has therefore 31in-
ers of Magnifying Objedls,

Laftly, fuppofe the focal Diftance ch=% of an Inch;
then fuch a Lens will magnify from 72to 12 5 Times, or
has a variable Power of Magnifying in §3 different De-
grees. From thefe Inftances it appears, that Four Mag-
nifiers, which, in theCommon Conftru&ion of a Micro-
fcope, can have but 4 different Powers of magnifying,
have in I‘.hls new Form no lefs than 104, viz. all from
16 to 125:: and therefore it muft merit with the greateft
Pmprlet)r, the Title of a Pa{}rd_}rmmicé Mm@m‘#e
" 1 have faid nothing of a Lens of; or ;%; focal Diftance,
hecaufe there are but fome particular Cafes where they
will admit of this Emr&aﬁ of Magnifying Power, efpecial-
ly the Jaft, which without drawing up the inner T'ube at
all, magmﬁcs of nfelf'},gz Times ; and if the faid Tubebe
raifed 2 Inches, viz. to N°, 5. on the T'ube, it willmagnify
no lefs than 392 Times; and confequently too much for
any common Purpofes. But I fometimes meet with Ca-
fes, particularly thofe where exceeding fmall Obje&s are
to be meafured with the MicroMETER, that will bear
that very great Magnifying-Power; and therefore I have
gwpn the i't*'.[agmf}rmg Power of Six Lmﬁs in the follow-
ing Table for every 4 of an Inch encreafe of Diftance of
the Image from the Lens, from 3 to § Inches, by drawing
upthe Tube GH!K from 3to 5upon the 5{:;]& engraved
thereon.

' This Table wants very littde Explanation ; the firfk
Column contzins the Inches and Quarters, at which the
;[lngge is form’d from the Lens.  The other Cq_lummi be-

T iR oz
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Of & PoLypyNAMIC MicRoscorE. 7

If to thefe a Lens of 1 £ Inch be added, then when
the inmoft Tube is quite down, and the Image form’d
at the Diftance of 3 Inches from the Lens, it will be
iuft as large as the Object, which muft then be placed
alfo at the Diftance of 3 Inchesbelow. InthisCafe, there is
no magnifying by the Lens, butonly by the Eye Glafs, 8
times. And when the inner T ube is rais’d to 5 on the Scale,
the Image will be to the Objeét as 7 to 3, oras 2§
to 1; and therefore the whole Power of magnifying
will be 18,66 Times; fo that with fuch a Lens, this Pely-
dynamic Microfcope will magnify in all Degrees from 8 to
400 Times, in Length and Breadth.

With refpect to the Eye-Glafs, it is here always fup-
pofed to be of 1 Juch Focal Diflance, whether it confifts of
a Single Glafs as (¢) ; or of two Glafles combined, as e,
£ or three Glafles ase¢, £, g; this laft Set of Eye-Glaffes
is much the beft on many Accounts ; but if they are not
ofaproper focal Diftance, and placed at requifite Intervals,
all Computations of the magnifying Powers will be vain, and
the Scale and Table here adapted to it, will be ufelefs.

If it fhould at any Time happen, that you have a Lens
different from any in the Table, the Magnifying
Power is found for any given Diftance of the Image (lefs
than § Inches) by Rule at Page 3. But if you would
find the Diftance of the Image to produce a given Mag-
nifying Power with a given Lens, you do it by the fol-
lowing Rule, viz. Add Unity to the given Magnifying
Power divided by 8 ; multiply that Sumby the givenfocal Dif-
tance of the Lens 5 and the Produt will be the Diftance of the
Tinage fromthe Lens, as required.

For Example ; fuppofe it required to magnify an Ob-
ject juft 50 Times with a Lens whofe focal Diftance is ;
an Inch ; what muft be the Diftance of the Image from
the Lens ? Anfwer; the Magnifying Power 50 divided

by



8 The DrecripTion and Usk.

by 8is 6,25 ; to which add unity, the Sum is 1 A0 thh
multiplied by the given focal Diftznce of the Lens o,5, is
3,625 Inches, the Diftance fought. ‘That is, the Tube
GHIK being raifed to the Number 3,625 upon t_ﬁe Scale,
the Infirument magnifies the Object then juft 50 Times.

As all the Noveltyof this Conftruétion of a Paelydynamic
Microfcope confifts wholly in the Body-Part (as it is call’d)
it is plain, it may beapplied in any of the common Forms
of Compound Microfcopes, and with all the fame Ap-
paratus.

This is the laft Improvement nfthe Microfcope that I
can think of, inrelation to its ¢fential Parts; the moft’
inquifitive and fcrupulous Connoiffeur will by this Con-
ftru&ion have it in his Power to view Objecls every way,
by Single Lenfes, or by a Compofition of them ; magni-
fied in any Degree he pleafes ; and capable of being mea-
fured with eafe in all their Dimenfions by a moft exa&
Micrometer.

In former Tracts I have fhewn that both Refleéting and
Refratting Telefeopes, are, in their own Nature, Unsver-
ﬁfpﬂ:f:ﬁfﬁfwﬁ, or may be conftruéted and adaptedto mag-
nify every Sort of Objects ; butat the fame Time, it muft
be confeft, this was done by a Combination of different
Mirrors, and Lenfes, in the faid inftruments. In the
prefent Effay it is propofed to give a further Illuftration
of the Simplicity and Univerfallity of Optical Conftruc-
tions by an Example of the Application of one and the
Jame Lens as an Objeét-Glafs in a Telefcope for viewing
diftant Bodies on one hand, and in a Microfcope for
magnifying all Kinds of fmall Objects on the other; and
that with various Degrees of Magnifying Power in each
Cafe.

It is prefumed that no Perfon curious in Optics can
be unacquainted with the Patent-Opera conftruéted with 4

Con-~



Of a PoLypynamic MicroscorE. -

Concaves, and therefore with fo many different Magnify-
ing Powers for thewing diftant Objeéts as a Telefcope ;
and that, by the greateft Magnifier, Fupiter’s Moons may
be feen.

- Now the very fame Achromatic Lens, if applied in the
preceeding Conftru&tion, will become the Object-Lens of
an Achromatic and Polydynamic Microftope 5 and which will
magnify in every degree from 8 to 40 or 50 times, as will
be evident by contemplating Fig. 2. where F isthe Achro-
matic Lens; its focal Diftance FE; and A, B, C, D,
fuch Pofitions ofthe Obje& below it, as will make the
Images G, H, I, K, above it, in proportion to the Ob-
jeét, asthe numbers 1, 2, 3, 4, &c. to1.

Hence fince the Image at G, is 1, or equal to the ob-
jedt, it is at the fame Diftance from the Lens, or FG=

FA=2FE; and the Magnifying Power is now only by
the Eye-Glafs, fuppofe 8 times.

The Image at H being as 2, or twice as big as the Ob-
je& now at B, will double the Magnifying Power, or

make it 16 times.
In like manner the Image I being 3 times as large as

the Object at C, will produce a Power of Magnifying 24
times ; and the Image at K, 4 times as long as the
Objeét, will caufe a Magnifying Power of 32 times,
and thus you may proceed for a Power of magnifying 40
or §0, and, in fome Cales, even to 60 times.

But a Power of Magnifying 40 times will be found full
fufficient to give a moft delightful View of all fmall Ob-
jects in General, as the Aperture here exceeds that of a
Common Microfcope as much as it does a common Te-
lefcope when ufed as fuch ; being from 3 to 6 Tenths of
an Inch in that Lens which fhews Jupiter’s Moons.
And therefore the Quantity of Light is very great, and
renders the View of all Objeéts, equally agreeable and
pleafant,

C How-



io The DescriprioN and Use, &e.
However I find by Experience with zhree feveral Achro-
matic Lenfes of different focal Lengths, that the Image will
not bear to be encreafed beyond 5 or 6 times, for after
that, it becomes indiftin&, as in Common Microfeopes.
And for great Powers of Magnifying exceeding fmall Qb-
je&ts, as the Particles of Blood, &c. we muft be content
with our Common Lenfes; which do extremely well in-
deed, and I very much queftion if they will ever be
equalled by any achromatic Microfcopic Lenfes of fhort
focal Diftances, that may hercafter be made. :
It would be well worth any Gentleman’s while, who
has got one of the Patent or Achromatic Operas, to have
it converted into a Microfcope of the Sort now defcribed ;
for the inftrument being fcrewed upon the Lid of the Box
(which contains it) will ftand on the Floor, and the up-
per part will reach the Eye as you fit in a Chair, and

give an Opportunity of viewing Objects with the utmoft
Eafe and Conveniency.

I think no one can now doubt, thatone and the {ame
LensF will fhew every Object in Nature as far as a Power
of Magnifying 5o times will go; If any Scruple fhould
remain concerning fuch univerfallity in the Ufe of One
Lens only, it is in any Perfon’s Power to have them re-
moved by Experiment whenever they pleafe; fo nothing
more needs be faid upon that Head.

It will require but few Words to cbferve (in Conclu-
fion of this Subje&) That as the Images at G, H, I, K,
&c. areas 1, 2, 3, 4, &c. fo the Diftances ED, EC,
EB, EA, will bei, § i, T of the Line AE; and con-
fequently the faid Line AE will be divided in Harmoni-
cal Proportion in the Points B, C, D, &c. or Places of
the Obje&, for producing Images in Arithmetical Progre/=
fiory as are thofe in the Figure,
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