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To all whom it may concern: =

Be it known that I, FraNgois MUGNIER, a
citizen of the Republic of France, residing 1n
Paris. France, (whose postal addressis 49 Rue
Sedaine, Paris, France,) have invented a Cal-
culating-Machine, _
2 French patent, dated May 30, 1903, No.
3392.332,) of which the following is a specifi-
catlon. * L

This invention relates to calculating-ma-
chines, and has for its object to provide a

cheap, simple, accurate, and readily-manipu--

lated machine for carryingoutan arithmetical -

operation; and it is particularly adapted for

performing the four fundamental operations—

" namely, addition, subtraction, multiplication,

and division.

In the accompanyl o drawings, Figure 1 is

a vertical sectional view on the longitudinal
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axis of the machine. Fig. 2 is a top plan

 with the cover partly broken away. Fig. 3

- 3°

is an end elevation of the end provided with
the operating-handle. Fig. 4 is a vertical
cross-section on the line A B, Fig. 1. - Fig. 5
ig a detail in section of the wheels-of Fig. 1,
showing the ‘‘tens clutch” thrown in; and
‘Fig. 6 is a plan of Fig. 5. " R

‘The machine has two parallel shafts o b,
mounted in a suitable frame ¢. Shaft.a car-
ries at one end a bevel-wheel ¢, meshing with

a similar bevel-wheel 7, mounted on a shaft

supported in bearings ¢ in the frame ¢ and

carrying at its upper end a disk S, marked in

 concentric.circles in reverse numerical posi-
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tions with figures from "0 to “9.” A ring

¢ encircles the disk S and is provided with a
 series of ten characters for guide data. (Shown

as the first ten characters of the alphabet. Y To

 the extreme other end of the shaft a, outside
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the frame c, a plate I is made fast to the shaft
2 by means of its bushing f. This plate F

carries on a pivote a lever-armd, having a pin
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‘d atitsend. Onthearm of the lever there is
mounted a ratchet-wheel V, on the shaft of
which are two wheels numbered on their pe-

ripheries from ‘0”7 to "' 9.” A pawl V' on the
plate F is adapted to engage the ratchet-wheel

to turn it one tooth upon the insertion of the
pin & of the lever arm into one of ten holes 2’

near the edge of a plate«,su rrounding the plate

F,but permanently attached tothe frame,while
aspring Z, bearing on the lever d, tends to hold

it in place in the recesses w'.

“ Above the shaft @ 1s a cover p, provided
with a number of openings o,

" the result, as displayed by the computing-

engaging a_circular slot
(for which I have obtained -

| g. One'of the teeth
others for carrying: over or transferring to
_ "To one side of each .
.wheel and having a

-a short.slot lengthwise of the rod.
of the clutch may engage any one of the ten
holes in the adjacent face of the wheel W.

through which

Whéels’ W, will show. These wheels are mount-

- ed on the shaft so as to normally be independ-

ent of the motion of the shaft, but are pre-
vented from longitudinal motion by a pin A,
in the shaft. One
face of each whee!l is provided with ten de-
pressions or holes, each corresponding.to one
of the numbers which are displayed ona ring
n, mounted and secured around 1ts gear-teeth
7 is longer than the

the next higher wheel.
limited motion along the
shaft, but mounted to turn with it, is a clutch
(, fastened to the shaft by a pin 7, engaging
A pin/

" A number of pivoted forked levers K, com-
prising part of the lever mechanism, to be
hereinafter more fully described, areeach pro-
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vided with an arm K’, which serves to en-

sage a groove ¢ around the clutch for throw-
ing it into operation,

_ while a spring m tends
always to detach the clutch from its wheel.
A spring ¢°, attached to the frame and kaving

2 bent end bearing on the teeth of each wheel
‘W, as shown in Fig. 4, serves to prevent fric-

tion or jai from displacing a ‘calculating-
wheel W. o ' -

8_0

On the shaft 3 I place a nutnber of loosely-

mounted geared transfer-wheels 1 of ten teeth
each, adapted to mesh with the gears of the
wheel W to its left, but normally only with
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the extra-long tooth g’ of the wheel W to its .

rigcht. These wheels are prevented from mo-

tion to the left by stops 3, against which they-

are pressed by springs 2, the second arm £° of
the forked lever K being adapted to move

that wheel which is at that time

operated together from one lever. -

“In the lever mechanism the lever K is not
only forked, but one arm K’ is above the plane
of the other. (See Fig. 4.) As the handle

“end is moved to the left the upper arm, which

engages the groove ; of the cluteh, foreces the
pin /" 1nto ‘engagement with the number-
wheel. A
forces the transfer-wheel adjacent thereto out
of ‘mesh with its corresponding number-
wheel. _ : - o

The disk S, comprising two dials, 1s marked
with two arrows, one marked ‘4 and X7

' to indicate the direction it should be turned

At the same time the lower arm K*

95
such whesl 1 out of the-path of the teeth of - -
“*clutched,” .

! such clutch and such wheel 1 being therefore

100

105

110




10

20

25

30

35

40

45

¥, or where **9” was.

2

for addition and multiplication and one !

marked **—” and *‘ +” to indicate the direc-
tion of rotation for substraction and division.

In addition, as now described, the handle is
turned clockwise, which through the sears q
» gives a contra-clockwise direction to the
disk S. | |
Suppose six were to be added to nine, then
twenty, and then twenty-nine. The operator
would first operate the lever _
throwing the units-wheel into clutching en-
gagement with the shaft and then turn the
handle to rotate the disk S contra-clockwise
until *°0” came opposite (+; where ** 6> pre-
viously was, then ““6” would appear at the
opening o over the units-wheel W. *“0” then
being at G and *‘9” to be added, the disk
would beagain turned until *“ 0” came opposite
| T'he units-wheel would
have been operated an equal angle and in its

complete rotation have caused the long tooth
g}'

over the tens and units wheels. ‘‘(0” having
been stopped at F, ““9” will he at E, and to

add another “°9” (that of the ““29”) the disk
S will again be turned until ““0” comes op-

~posite K, thereby rotating the units- wheel

and again transferring by one complete revo-
lution a movement of one more tooth of the
tens-wheel, causing the appearance of **94
on the units and tens wheels. The operator
then throws the lever Z to throw the units-
transfer wheel 1 out of mesh and to render if
and the units-wheel inoperative, but at the
same time clutching the tens-wheel to jts
shaft. Theoperator now proceedstoadd 9
(of the *“207) by operating the disk S, as be-
fore described, causing ““2” to be added to
the tens-wheel, which will then indicate with
the now inactive units-wheel “*44.” Then the
27 of 29 will be added in like manner, and
the result appear as ‘““64.” Thus six, nine,

twenty, and twenty-nine will have been added,
the units first and the tensafterward. Inother

- words, for addition, the ““0” is to be turned
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until it reaches the point formerly occupied

- by the number to be added.

In subtraction. the disk S is turned in con-

trary direction from that of addition and lse

made of the inner row of ficures of the dislk
adjacent to the signs “‘—» **=.» T subtract
twenty -nine from sixty - four; one will frst
turn the units and tens wheels to *‘64.” then
clutch the units-wheel to its shaft and rotate
the disk clockwise according to the inner dial

until ""0” thereon appears where ‘9 pre-

viously was opposite to the letter of the scale.
This will have caused the units-wheel to have
turned nine spaces back, during which the
iong tooth of the transfer-wheel will have
moved the tens-wheel one tooth, thus causing
57 to appear at the tens-wheel and ‘5% af
the units.

the_ shaft and the

mechanism for |

to strike the transfer-wheel 1 to rotate the |
“tens-wheel one tooth, causing **15” to appear

The tens-wheel is then elutched to
units-wheel rendered inop- |

808,608

erative, as described hereinbefore. The disk
S, according to the inner dial, is rotated two
spaces, thereby subtracting the ‘‘2” of the
"*29,” and the ““5” will be replaced bya ‘“3”
at the tens-wheel and the result be read as
°85.” If desired, subtraction can be carried

out by subtracting the tens first and the units

thereafter, as set forth under the operation
of division. _

The operation for multiplication is carried
on In a manner like unto addition. The op-
erator first adds the unit of the multiplicand
as many times as represented by the units of
the multiplier. By ‘“adds” in this description
1t will be understood to mean to move the

disk S that distance equal to the amount to
be added. Then the tens-wheel is clutched

and the tens of the multiplicand repeated as

‘many times as represented by the units of the

multiplier, &e. Then the tens - wheel is
clutched and the units of the multiplicand
added as many times as indicated in the tens
of the multiplier, then the hundreds- wheel
clutched and the tens of the multiplicand re-

peated as many times as represented in the

tens of the multiplier, &e.

thirteen I first clutch the units-wheel and
move the disk S three times a distance equal
to four spaces, resulting in *“12.” which will

/5
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- For example, to multiply twenty-four by

95

appear on the wheels W. I then clutch the

tens-wheel and ‘move the disk three times a
distance equal to two spaces on the disk S,
thus adding *‘6” to the tens and resulting in

72”7 Again clutching the tens- wheel I

move the disk S one time a distance equal to
four spaces of the disk S, thus adding ‘4”7

to the tens and changing “72” to **112.” |

then clutch the hundreds-wheel and move the
disk one time a distance equal to two spaces,

thus adding to the hundreds “*2” and chang-

Ing the result to ““312.” which is the product
of thirteen multiplied by twenty-four.
Division is the reciprocal of the operation
and is carried on like progressive subtraction.
One first subtracts the divisor from the first
set of numbers of the dividend which will con-
tain 1t, as in subtraction, throwing the clutches
successively. Thissubtraction is repeated as
many times as the divisor can be subtracted

from said set of numbers. Then the remain-

der and the next figure of the dividend not
before used will be used as a new dividend
and the operation repeated the number of
times which one can subtract the divisor from
the new dividend. The quotient will be the
result of these successive subtractions, while
the figure left in the dividend will be the re-
mainder. |

For example, to divide four hundred and

| thirty-three by twelve I first throw the hun-

dreds-clutch and move the disk ope space 1n

‘the direction indicated by the inner dial, then

throw the tens-clutch and move it two spaces,
this resulting in changing 437 to ““81.” |

100

1058

110

11§

120

125

130




3O

35

40

50

_H.7 v},

have ‘“61” on the computing-wheel.

806,698

again repeat this operation, making “°317
*“19.” and again
Each time that
traction of the divisor I move the counter-
wheel X. In this instance it would have been
moved three times, so 37 ¥
figure of the quotient. My dividend will now
read °*73.”
move one space, then
spaces. ILcount 1”7 on the wheel

the units and move two
X. Ithen
_ I re-
operation, change ~ 617 to ‘“49,”
Then I change “~“49”
“37” to ‘“25” and

““13” and count

peat this’
and count two.
and count three, then
count four, then “*25” to
five, then ‘‘13” to ‘17 and count six, As
one cannot be divided by twelve, 1t is-the re-
mainder, and my quotient will be **361s.”

" In multiplication,

Y

ratchet-wheel. Consequently I place the num-
ber-wheels X X on-the shaft of the ratchet-

-

wheel and attach stationary pointers y to the.

handle. One such wheel 1s sufficient; but L
prefer two for ready reading from opposite
sides of the machine. B

I claim as my invention— |

1. A calculating-machine having an operat-
ing-shaft, number-wheels thereon, and inter-

posed transfer - wheels, and hand - actuated
means adapted to

secure a number-wheel to
the shaft and means operative at the same
time to prevent the preceding number-wheel
from rotating through the interposed trans-
fer-wheel, and a guide-disk having ten figures
marked thereon adapted to be moved through
the same angle as the operating-shatt.

o A calculating-machine, havingano perat-
ing-shaft, a number of toothed number-wheels
loosely mounted thereon, an extra- length
tooth to each of said -wheels, a second shaft
parallel with the first shatt, a number ot
transfer-wheels thereon, a clutch moving ro-
tarily with the operating-shaft but independ-
ently movable lengthwise of said shaft for
each number-wheel and
adjacent number-wheel when moved, and a
means for manually operating said clutch.

3 A calculating-machine, havingan operat-
ing-shaft, a number of toothed wheels loosely
mounted thereon,

I repeat it, making =197
T make a complete sub-

will be my first

T then clutch the tens-wheel and

to ‘87"

_ 8 as well as in division, it is
necessary to know how many times the handle
4 has been moved on its pivot 1n rotating the-

adapted to engage its-

a set of numbers carried by

upon the disk, and a fixed _
said disk and marked with guide data.

8

each of said wheels, an extra-length tooth to
each of sald wheels,

with the operating-shaft but independently

movable lengthwise of said shaft and adapted

to engage its adjacent pumber-wheel when
moved, and a lever for said clutch, 1n com-
bination with ashaftcarrying transfer-wheels,
connections between the aforesaid lever and
the transfer-wheel operating on the next lower
number-wheel, adapted to prevent said lower
wheel from rotating on its shaft at the same

time that the number --wheel directly con-
trolled by

_ the clutch is gripped thereby.

4. A calculating-machine, havingan operat-
ing-shaft, number and transfer wheels there-
for, and lever mechanism adapted to secure a

number-wheel to the shaft and to prevent the

preceding number-wheel from rotating with
the shaft. in combination with a plate carried
by said operating-shaft, a pivoted handle on
said plate, a pawl and ratchet between the
plate and handle, and a number-wheel oper-
ated thereby. | ‘
5 A calculating-machine, havingan operat-
ing-shaft, number and transfer wheels there-
for, and lever mechanism adapted to secure 2
number-wheel to the shaft and to prevent the
preceding number-wheel from rotating with

f

the shaft, in combination with a disk S oper-

ated by said operating-shatt, a set of numbers
ring surrounding

6. A calculating-machine, havingan operat-
ing-shaft, number and transfer wheels there-

for and lever mechanism adapted to secure a
number-wheel to the shaft and to prevent the

preceding number-wheel from rotating with
the shaft in combination with a disk S having
two concentric rows of ten ficures marked
thereon in reverse, said disk adapted to be
moved through the same angle as the operat-

ing-shaft and operated by said operating-

shaft, and a fixed ring surrounding said disk

and marked with guide data. -
Tn testimony whereof 1 havesign ed my name
to this specification in the presence of two sub-

scribing witnesses. .
FRANCOIS MUGNIER.

Witnesses:
LtoN FRANCKEN,
Hanson C. CoxEe.

o clutch moving rotarily
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