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I. The Defcription and Ufe of an Arichmetical
Machine mvented by Chriftian-Ludovicus

Gerften, F. R. S. Profeffor of Mathematicks
in the Univerfity of Gieflen.  Inferibed to
Sir Hans Sloane, Bart. Prefident of the
Royal Society. [See Tar. Fig.1,2,3,4,5. ]

S IR,

d EING at prefent on the Point of returning
» Home, I think myfelf obliged before my
%~ Departure, to return my hamble Thanks to
that Learned Body the Roya/ Society, over which
you prefide, for the Honour they have lately done
me, in chufing me a Member ; and to make a
grateful Acknowledgment to you in particular,
for the many Favours and Civilities, which, accord-
ing to that amiable Character of Benevolence to all
Strangers in general, you have been pleafed to be-
ftow on me.

It is now a Duty incumbent on me to communi-
cate to the Royal Society from time to time any
thing new and curious, which may fall in my way :
Therefore I now lay before them a Draught and De-
{cription of an Arithmetical Machine, which 1 in-
vented about twelve or thirteen Years ago.

Sir Samuel Morland was, for ought 1 know, the
firft who undertook to perform Arithmetical Opera-
tions by Wheel-work. To this end he invented
two different Machines, one for Addition and Sub-
firaction, the other for Multiplication, which he
publithed in London, in the Year 1673, in [fmnall
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Twelves. He gives no more than the outward
Figure of the Machines, and fhews the Method of
working them. But as by this every one, who has
any Skill in Mechanicks, will be able to gucfs, how
the inward Parts ought to be contrived ; fo it can-
not be denied, that thefe are two different Machines,
independent of one another ; that the laft, which
is for Multiplication, is nothing elfe but an Appli-
cation of the Neipperzar Bones on flat moveable
Disks; confequently that his Invention alone is not
fit to perform juftly all Arithmetical Operations.

After him the celebrated Baron de Leibuitz, the
Marchele Polenz, and Mr. Lenpold took this Un-
dertaking in hand, and attempted to perform it after
different Methods.

The firft publifhed his Scheme in the Year 1709,
in the Mifcellanea Berolinenfia, but then he gave
only the ourward Figure of the Machine. Signor
Polen; communicated his, but explaining at the
fame time its inward Conftruction, in his A;/cellanea
of the fame Year, 1709. Mr. Leupold’s Machine,
together with thofe of Mr. de Leibnitz and Signor
Poleni, were inferted in his Theatrum Arithmetico-
Geometricum, publithed at Leipzig in 1727, after
the Author’s Death, yet imperfect, as it is owned
in the Book itfelf.

Befides thefe, I learned from feveral Freuch
Journals, that Charle: Pafcal invented one, which
however I never had the fight of.*

* The Defcription of this Machine is fince.printed by M. Gallon in
Ifis Colle@ion of Machines and Inventions approved by the Academy
of Sciences at Paris (publifhed in Fremch at Paris, 1735. in Grarto, in
Six Tomes) in Tom, 1V. p. 137 ; and likewife another by M. Lefpine,
Tom. 1V, p. 130 5 and three more by M, Hellerin de Boifliffandean,
Tom. V. p. 103, 117, &' 121,

I took
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I took the Hint of mine from that of Mr. de
Leibnitz, which put me upon thinking how thé
inward Structure might be contrived : But as it was
not pofiible for me to hit upon the original Ideas of
that Great Man, an exa& Enquiry into the Nature
of Arithmetical Operations furnifhed me at laft
with others, which I exprefled in a rough Model
of Wood, and fhewed to fome Patrons and Friends,
who encouraged me to have another made of Brafs :
But the want of an Artificer, able enough to execute
my Ideas, made me delay it till the Year 1725 ;
when having fpare Time, and finding an Inclination
to divert myfelf with Mechanical Operations, I fet
about it, and finifhed the whole Work, fitted to a
Reckening not exceeding feven Places. And in
December of the fame Year, 1 had the Honour to
lay this Machine before my Sovereign, the prefent
Landgrave of Heffen Darmfiadt, and the Hereditary
Prince his Son, to whom I demenftrated the Me.
chanifm of the whole Invention.

I own that the gracious Reception it met with
from both their Highnefles, as well as the exprefs
Recommendation of Mr. de W ieger, one of the
Prince’s Privy-Council, would have been powerful
Inducements for me to have publifh’d at that time an
Account of my Machine ; but I was checked by
the Uncertainty I was under, whether poffibly
M. Lesbnitz’s Machine had not been brought to its
Perfedtion ; in which cafe there is no doubt but the
Operation of his Machine, if it would really per-
form what is promifed in the Defcription, would
have been eafier than mine, and confequently pre-
ferable to it, provided its Structure did not prove
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too intricate, nor that the working of it took up
too much time.

But at prefent, being certain that none ot
Mr. Leibnitz’s Invention has yet appeared in fuch
a State of Perfeion, as to have anfwer'd the Effe&
propofed, and that thefe of mine differ from all thofe
mentioned above, fancying at the fame time, that
Perfons who underftand Mechanicks, will find ic
plain, practicable, and exadt, in regard to its various
Effe@s, 1 make no Scruple to prefent to the Royal
Soczety this Invention, the Produ& of my younger
Years indeed, but now with the feveral Amend-
ments I have fince added to it, as a Mark of the
Refpect and Veneration 1 have for this illuftrious
Body.

The Particulars of it are as follows :

There are as many Sets of Wheels and moveable
Rulers as there are Places in the Numbers to be cal-
culated. Fig. 1. thews three of them, by which
one may eafily conceive the reft. A A fhews the
firflt Syftem or the Figures of Unites, according to
its inward Stru&ure. BB and C C fhews the fecond
and third Syftem, viz. of Tens and Hundreds, ac-
cording to their outward Form. We fhall firft con-
fider A A ; where xa« is a flat Bottom of a Brafs
Plate, which may be skrewed on either upon a par-
ticular Iron Frame, or only upon a ftrong Piece of
Walnut-Tree, doubled with the Grain crofs’d. 1In
this Syftem are two moveable Rules gggg, and 444,
the firft of which I call the Operator, the fecond
the Determinator. There are befides two Wheel-
Works, the upper one is for Addition and Sub-
firaciion, the lower onc ferves for Multiplication
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and Divifion. Theupper oneis provided firlt with «,
an oblique Ratchet-Wheel of 10 Teeth, of what
Diameter you pleafe, on which, however, depends
the Length and Breadth of the Syftem itfelf. This
Wheel has a Stop 7, with a depreffing Spring #;
Under the Wheel 2 is a {maller Wheel 4 of the
fame Shape : Both # and & are rivetted rogether,
and fixed on a common Axis. Under the Wheel &
lies a third £, which is a common Tooth-Wheel of
20 or more Teeth, according as one pleafes : It is
larger than 4, and {maller than 4, turns about the
fame Axis with the other two above it, and upon it
is fixed a Srop ¢, with the Spring 4, which catches
the oblique Teeth of the Wheel 4. Immediately
under this Wheel lies the upper Part of the Opera-
tor, which may be beft made of Iron or Steel. The
Wheels may all be of Brafs, except the upper one.
The Operator is of the fame Thicknefs all over,
and in its upper Part are fixed as many round Steel
Pins as there are Teeth in the Wheel £, which are
to catch the Teeth of this Wheel, and move it
backwards and forwards. The Height of thofe
Pins ought exactly to anfwer the Thicknels of the
Wheel f.  The Axis of the Wheels 2 and 4 is kept
perpendicu!arly by the Bridge ee, which is skrewed
to the Bottom, as appears by the Figure. The
Operator ggg ¢ moves on the Side, above, and in
the Middle in two Brafs Grooves 727 and g ¢ ; about
Dit jets out, on which Projection a Piece of Iron A
muft be well faftened, having a ftrong Pin, on which
the Handle = fits, as you {ec inthe SyftemBB. The
Side D itfelf flides in another Groove sy, and in its
inner Corner joins to it the Determinator £ £ £, of

the



( 81)

the fame Thicknefs with the Operator, the Shape
of which is fufficiently expreffed in the Figure.
This flides alfo up and down, on the one Side in
the Groove ss, and v on the other Side, where it is
{malleft, in a {fmall Piece of Brafs u, and where it
is broadeft, above in the Operator itfelf, which is
cither hollowed out into another Groove, or filed
off obliquely. The fliding Part of the Determina-
tor ought afterwards alfo to be fitted to it. Its
chief Part is the Lock #, ftanding perpendicular on
its broad Part. T have drawn it feparately in Fig. 4.
B B, in which the fliding Stop ¢, which is prefled
down by its Spring 4, bur raifed by the Tricker 2a.
That Tricker has a Pin 4, on which is skrewed on
the fmall Handle // (Fig.1. in the Syftems BB and
CC.) In the Brafs Bottom AA (oraa Fig.1.) you
muft file out 1o Ratchet-Teeth or Kerfs, purpofely
for the Stop of this Lock, or, which is better, you
may infert into the Brafs Bottom a {fmall Piece of Iron
filed out according to this Figure. The Partition
and Length of thefe Rachet-Teeth in the Bottom
muft fit exa&tly with the Circumference of the
Wheel f, (Fig. 1. Syflem A A,) with this DireCtion,
that if the Lock is kept by the uppermoft Tooth
in the Bottom, the Operator cannot be moved at
- all; but when by prefling down the Tricker 24,
(Fig. 4) the Determinator is thoved down, and is
{topp’d by the fecond or third Tooth in the Bottom,
the Operator being alfo drawn down as far as the
Determinator permits, makes the Stop ¢ ( Fig. 1.
Syfl. AA)flide over 1 or 2 Teeth of the fecond
Wheel & ; confequently the fame Stop ¢, muft flide
over 9 Teeth, when the Lock of the Determinator

will










































