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UNITED. STATES

,JOEANNES VERMEHREN,

J{i_g

I«iACHINE‘FGR{ CATOULATING FRAOTIONS.

To. all whom it may concerp: »
Be it kpown that. I, Jomptines, Ver-
sepreN; divecior, a subject: of i Denmark, re-
siding. a4 No. & Jobannevej, Hellerup,. Den--
5 mark, haye invented cerfain new and;useful
Improvements in Maghines fer. C;}lmlaimg»
Eractions, of which the fellewing is a speci-
fication. ‘ ,
Calenlating . machines: are already known
io which. consist' of ome counting mechanism
and one actuating -device, and in whicly-the
«counting. meghanism. and, the actuating-de-
vice car be moved in relation to each other,
the counting mechanism being stationary in
15 some of these mauchines and the actuating
device stationary in others, the. other- part:

-of: the machine: heing moved. Moreover,
caleulating. machines with. twe counting .

mechanisms and one actuating device ave
20 known, in which the actuating. device en-
gages with the one counting mechanism and
this in turn with the other counting nrechan-
- ism.  With the wachines frst. mentioned,
problems in additicn and subtraction, maulti-
25 plication and division, can be worked out in
whole numbers; with the-latter mentioned
machines it is possible, by means of the other
counting mechanism, to. preserve the pEod-.
ucts or sum obtained by the frst. counting:-
30 mechanism. None. ofi the achines men.
tioned, however, can simultaneously work-
out a st in multiplication, and division, or
in other words, can perform the caleulation

. : b,
35, G«c. ‘ ‘ .
In: thie British Patent. No. 2179 of 1964; a
machine for calculating fractions is de-
scribed; the characteristic feature.of which
40 .is thaé one actuating device engages - simnul-
taneously with two  counting mechanisms.
~In that.machine the, Actuating device which,
-as described;in the specification, may be a
- cone {or be ctherwise arvanged), is.station-
45 ,ary, while the two counting mechanisms are
moved along the cone, wherehy their extreme
right-hand wheels; whichiare in engagement:
with -holes arranged in circles on the cone,
run-in contact:with different «cone-circumfer-
50 .ences.  Accordingly, on the cone being ro-
fated-on its axis, the.-counting, mechani sms
rotate at différent rates and Z?heleby effect
the fractionalicaleulation. I# one counting
mechanism be adjusted to a.cone-diameter. b,

53 ,the other to a cone-diameter ¢, and the.cons..

* Bpecifiention of Lettors Patent: Patented Mar 28, 1910
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be rotated until the last mentioned counsingys
mechanism indicates ¢, the other, will:ind:e
cate ‘
b
Ly 66
&

snd-thus the machine will; have simulianes.
ously effected; a mudtiplication, and. a i
visiony As, however, the counting mect
1sms ave only actuated throngh thy
right-hand - wheels, they. cannot he .
tageonsly employed. for -calcalatine.
amounts having-mere than four 1l
fignres, as the produstion.of numbers.

witly
cof
Wwitdy.
more; figures would involve the expenditure 76.

MARE

of:too much time in, rotating the cone. ke~
wise O and ¢ must be small numbers  (two,
places ati the. utmost), as.the. limit of the.
precise adjustment ofrthe. counting machag-
isip i very quickly. reached, :
The present: inyention: relates {o.n
chine for calculating fractions; adapted not
oply to give a.large number.of figures,in the.
products, butralso: to .enable. fractions to D,
caleudated, both thenuwmerators and denonai 8¢
nators of, which have several figures. In,
order that the machine. may be able thus .to.
give a product with an inereased number: of-
places, the-actuating. device.- (which. for-ex-
ample, may consist.of five pars on each side) 85,
must be.able to engage simultaneously a.con-
responding series of number-wheels. belong-
ing to the counting mechanism, and further-
must.be. movable along: the same; unless it be.
preferréd .to move the counting mechanisms 90
while the actuating. device remains stationa-
ary, This.latter: arrangemont; is, howewver, . .

75

ot generally to be recomunended, because.

the counting, mechanisms are far larger than .
the actuating device, 95

One form, of the invention js illustrated in
the accompanying drawings, wherein,— _

Figure 1.is.a.plan of the machine with: a.
portion of the cover removed; Kig, 9.is an
end view. with a portion, of the: end plate 100
removed ; while Bigs, 3 and .4 are -diagram-
matic representations in elevation and 1
plan respectively, of a further ferm .of . the.
mvention, :

In the example illustrated, the -actuating: 195
deviceds in the form ofa cireular;disk @ pro-
vided witl projecting .pins b which are nr-
rangéd in-nine concentric cireles whose radii;
are-in;the ratio 1:2:3: . . . 9. Kach disks
drives two small wheels ¢ ¢ splined ow in- 119
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“exchange of 23.73

. o 953,160

“spendent horizontal shafts d. The wheels t the second number-wheel of the counting

e, ¢ are longitudinally movable on the shafts
by means of the levers ¢, but are .not rota-
t-ble independently of the shafts and thus
can be put in engagement with any desired
circle of pins & or (if the lever be adjusted
to zero) cun be moved entirely out of gear
with the disks.  The shafts d each carry
at-one end a half-coupling 7 which engages,
by means of a projection ¢, in a correspond-
ing groove A formed in the other half ¢ of
the coupling, which latter is fast on a shaft
jrecarrying a conical pinion & whereby it is
connected with a number-wheel / in one of
the connting mechanisms. .

If now, for example, one of-the lower
levers ¢ shown in Fig. 1, be adjusted to T,
and the disk « is rotated once, the corre-
sponding wheel « will make seven rvevo-
Intions, beeause it is momentarily in en-
gagement with a circle of pins which has
seven tinies ws many piis as the wheel has
teeth. Accordingly the wheel 4 will rotate
seven times and the number-wheel will move
forward (or backward) to the extent of 7
figures (from 0 to 7). If at the same time
the other wheel ¢ driven by the same disk
a 1s put (by means of the other lever ¢) at
3 for example, then the number-wheel situ-
ated opposite the number-wheel first men-
tioned and belonging to the other counting
mechanism will be moved forward simul-
taneously to the extent of three figures
(from 0 to 3), that 1s to say a fractional cal-
calation has been etfected, multiplication
having been effected with 3/7 (7.3/7=3)
and the upper counting mechanism in Fig: 1
ot the drawing, shows 3/7 of the number
shown in the other connting mechanisn,

As one revolution jof the disks « alwihys
rotates the wheels ¢ alwhole number of revo-
lutions (because one revolution of the crank
¢ correspoilds to 0, 1, 2 . . . 9 revolutions
of the whegls ¢ according to the momentary

-position of the lever ¢), 1f the couplings ave |
simply placed at sturting with the parts ¢

horizontal, they will always be in the sane
position after every yevolution of the crank,

‘and with the couplings in this position the

actuating device ean be moved along the
counting-nechonising without hindrance,

The counting mechanismg are provided
with transferring or carrying mechanism of
any suituble kind as indicated at m.

The whole action of the machine will be
most readily nuderstood from an example.
Suppose that 5383744 marks, al the rate of
are to be converted into
franes at.the exchange rate of 19.21.. 02373
is adjusted in one half of the actuating de-
vice (for example, that shown above in Fig.
1), and 01921 in the other (below). By
turning a handle # conneeted with the screws
0, the actnating deviee is shifted toward the
left until its left-hand disk comes opposite

t mechanisis, reckoning from the left, and a

| start is made with the turning of the handle

}

p of the actuating device. After one revo-
lution of the disk ¢ 1921 (or 19210) will be
read off the lower counting mechanism, and
2373 (or 23730) off the upper one (that is to
sy 1921 marks=2373 francs, or 19210
marks=923730 francs). After two revolu-
tions 38420 and 47460 are read ofl.  As at
present. we are only considering the lower
counting mechanisu, it will be seen that it it
were once more rotated it would pass the
nuinber 5383744, as it would indicate 57650,
Aceordingly, the actuating-device is shifted
to the right to the distance of a single num-

' ber-wheel, and the rotation is proceeded with,

The left-hand mmﬁber-\\‘lm(-l (that 1s 1o say
of those hitherto nsed) will then become sta-
tionary, witil d ten (has been completed,

Cwhich in the example selected oceurs twice,
fand after 8 further revolutions the lower

counting mechanism will indicate
53788(=138420+8.1021).

If now a shifting were effected to the extent

of only one distance, then, after one further

revolution, the counting mechanism would

indicate

53080.1( = 53788 + 110.1921),

and therefore a shifting to the right to the
extent of two distances is effected, and after
9 revolutions

- 2

53826.42(= 53788 +

_ 100

is read off.  After a further shifting to the
distance of a single number-wheel and 5
further revolutions, the counting mechanizm
shows '

53836.025(= 53826.42 +
’ (=53826.424 1 1o

after a further shifting and 7 revolutions

.1921)

1921);

. e 7
53837.3697 (= 53836.025
5 3697(=53836 O2)+1000()
further shifting (o the extent of one distance
apart is effected; 3 revolutions are made;

1921);

and

53837.42733 (= 53837.3697 - .
e (=53 " 100000
is read off. Finally after two shiftings and
each time 6 revolutions
53837.4400086 (= 53837.42733 +
6 6
19214 9
1000000 + 10000000
is vead off. At the same time the upper
counting mechanism will indicate
66305.0729518 (=2373.28.0257366)
that is to
franes.

1921)

1921)

say  BAR3TA4 marks =—=66505.07
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In order to facilitate comprehension, it
is assimed that. in malking this caleulation,
the crunks of the disks have always been
turned in the same direction forward. = In
practice, however, the caleulation will be
castly made after o little experience with
far fewer revolntions, by wusing a combina-
tion of forward and backward rotations; as
for example Su=100—2q. ,
stead of rotating 8 times forward with the
actiating device constantiy in a determined

position, the device is shifted to the Ieft to
the extent of one distance and one revolution |
forward is effected, and then to the vight |

to the extent of one distance and two revo-

lutions baclavard are effected. Or in other:
words, before shifting to the right, one more |
as mentioned above, |
and after the shifting, a corresponding nuin- |

It

turn forward is effeeted

ber of revolutions is effected backward.
the sume calculation were curried out by

means of an ovdinavy caleulating machine, |

it would be necessary to effect the multipli-
cation with 2373 and the division with 1991
separately, and after the caleulation had
heen made, it would not he possible to prove
its accuracy, as the intermediate caleulations
would have been obliterated,

machine, on the contrary, all the numbers

0883744, 1921, 2378 and 66505.07 sre visi- !

ble, so that before the final product is writ-

ten down it is possible to see whether the |
correct numbers have been used, which is a 5
If the |

forther advantage of the machine.
cank p be turned iu the opposite direction
the machine will effect a division with the
same fraction.

The invention can be extended by the use

of one or two actuating devices which would

In the present |
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be interposed between the prineipal actuat- |

ing-device and the ome or two counting
mechanisims, and which would be adjusted

|
i

44

in the same manner as the vincipal actuat-
ing device whereby it would be possible to
calculate with expressions of the formula

b, _ bd

o.~2d, or .25,
e ce

which would be of great advantage in cal-

culating interest.
e A
That is to say in- |

A rserviceable device for the latter kind
of caleulation is shown in Figs. 3 and 4.
From the disk ¢ of the principal actuating-
device {of whose nine circles of pins b only
five are partially shown) not the counting-
mechanisms themselves, but (through the
medinm of conical wheels ¢) othe driving
disks 7, similay 4o the disks @, 2y driven
by means of the displaceable wheels ¢ on the
shafts . Across these disks 7, move dis-
placeable wheels s, of the same kind as the
wheels ¢ and adjustable in the same way.
These wheels. s slide on the shafts 4, which
by means of the conical wheels % drive the
counting wechanisms as above described.

Having now particularly described and
ascertained the nature of the said invention

and in what manner the same is to be per-

formed, I declare that what I claim is.

A machine for ealculating fractions com-
prising two counting mechanisms, a double
actuating device slidable along the counting
mechanisms, means for adj usting separately
both halves of the actuating device, means
for driving simultaneously both halves of
the actuating device, and ‘means for trans-
mitting the movements of said halves to the
respective counting mechanisms, _ ,

In testimony whercof I have aftixed my
signature in presence of two witnesses.

JOHANNES VERMEIREN.

Witnesses:

Mazcus Mérrug,
Hanssr Trost.
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