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LEON BOLLEE. OF MANS; FRANCE.

CALCULATING-MACHINE.

' BPECIFICATION fonfnng- part of Letters Patent No. 556,720, dated March 17, 1806.

Lypuo[ﬁon ‘Sled November 18, 1895, Serlal Ko, 669,206. (Nomodel.) Patented in France Bqtember 80,1889, No. 201,038: in
Bagland Omh: 22, 1889, Ko. 18,877, snd i Belgium lu‘oh 11,1881, Ne. 84,020,

To all whom it may concern:

"Be it known that I, LEON BOLLER, a citi-
zéh of the French Republic, residing at Mans,
in'the. Province of Sarthe and Republic of
France, have invented certain new and use-

ful Improvements in Calculatmg—Machmes,'

(for which I have obtained. Letters Patent in
201,033, dated September 30,

1889; in Great Bnt.am, No. 16,677, dated
October 22, 1889, and in Belgium, "No. 94 ,099,

dated March 11, 1891, ,yof which the followmg
iaa specmcation.

This application is filed in the place of and

as a continuation of my original application
for Letters Patent of the United States, Serial
No. 330,157, filed November 13, 1889, for the
same inventlon, and which spphcatnon was

‘permitted to becomne abandoned by my attor-

neys without my knowlédge orconsent by fail-
ure to respond to the action of the office within

two years, as required by the statutes.

Myinvention relates to that class of devices
known as' ‘‘calculating-machines,” and de-
sxgned primarily for the operations of multi-
plication and division, but which can be used
for adgdition and subtracmon, a8 well as.any
mathematical calculatlons employing these

operations,

30
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By the use of my device numbers with sev-

eral-decimal places can be multiplied or -di--

vided with muéh greater rapidity than by the

usk of logarithmic tables, and with absolute
accuracy which is not attainable hv the use
‘of logarithms..

As before stated, my invention is designed
primarily for multxphc&tlon and division, and
contains ageries of whatI chll ““controllers,”
which may be described as material embodi-
ments of the: multiplication-table-—that is,

mechanical means, consisting in my inven-.
tion of pinsof varying lengths mounted upon -

a plate, so arranged that when adjusted for
the product of one figure by another figure
two pins will, by their varying lengths, rep-
regsent the units and tens of the product,
which may be transmitted by rack-bars or
otherwiseg to the units and tens wheels hav-
ingindicating-figures. By employing a plu-
rallfy of these plates and adjusting them in-
dividuslly in one direction to represent the

figuresiof. a multiplicand, and adjusting them |

as a unit in another direction to represent
successively the figures of the multiplier, and
transmitting the amounts of each partial pro-
duact as soon as obtained, the product of a
multiplicand of any desn'ed length can be
obtained by setting the plates as & unit and
operating the transmitter as many times as
there are figures in the maltiplier. As com-
pared with the mental operation of multiply-
ing two numbers, the machine is much faster,
as instead of multlplymg the figures of the
multiplicand one at & time by each figure.of
the multiplier it multipHes &1l the figures of
the multiplicand at a time by each figure of

3!

6o

65

the multiplier, and instead of setmng down |

these partial products separately, as is done

mentally, it adds them as fast as obtained to

the sum of those previously obtained, so that

upon multiplying by the last figure of the

multiplier you have the total product instead

of a series of  partial products yet to be added
ether.

%t also embodies, as.a primary ane runda-
mental strueture, a seriesof racks, which.are
moved simultaneously, and ‘a correspondmg
series of gear-wheels connected ta numeral
wheels or dials mounted in a frame and mov-
able therewith from their normal position out
_of the plane of movement of salmcks into
the plane thereof during such portion of the
movement of said racks as it may be desired
to register, and out of the plane thereof dur-
ing the remainder of the movement, together
with means for carrying dver on each wheel
or dial to the next higher one in succession,

“from the lowest to the highest denomin atlons

any tens that may have accrued by a dxal
passing over a zero-indication during the por-
tion of the movement of the racks or opera-
tion of the.machine that the gear-wheels are
not in- the plane of movement of the racks.
These racks may be str'mght; and in that case
they would have to reciprocate, or they may
be curved, in which case they might recipro-
cate or move forward continuously. The dif-
ferential movement of the gear-wheels desired
may be effected in several ways, such as by
moving the racks a differential distance at
each operation, or by moving them a uniform
distance and previously adjusting them so
that the teeth will only be engaged for the
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differential distance desired, or by hgving
selecting meadns to throw the wheels out of or
into mesh with the racks at different periods
of the operation. ‘

My tnvention also relates more specifically
tothe use of controllers, as mentioned above,
for determining the differential movements
of the racks co-operating with the wheels, as
abovereferred to. If it is desired to emplo
the machine for addition solely, in which eac
number may be considered as the product of
iteelf by one, it will not be necessary to have
controllers arranged for & multiplier of all
figures, but only for the figure 1, which gim-
plifies the controlier greatly.

My invention also relates to various other

features for simplifying ahd making effective
the various mechanical structures necessary
in calculating-machines, and such features, as
well as the ones before metioned, will be more
fully set forthin the following description, as
well as in the claims annexec.

I have illustrated my invention in the ac-
companying six sheets of drawings, in which
the same reference-letters are used to desig-
nate identical parts in all the figures, of
which— ' _

Figure1 isa perspective view of the front
of the machine., ¥Figs. 2and 2* together con-

stitute a plan, partlyin section, taken on dif-

ferent planes. Fig. 31s atransverse vertical
section taken through the axis of the handle
of the controliing apparatus, and Figs. 4 antt

& are views of the opposite ends of the ma-
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chine.

E is the base-plate, from which, nearly at its
ends, rise two standards F and F' fixed par-
allel to each other, and which support the re-
ceiyer C and the two horizontal cross-bars G
and G', which are properly perforated to serve
as guides for the vertical rack-bars B consti-
tuting the transmitter. These standsirds F
and ¥ also support a-shaft H, which :
through them, and upen the left-hand end of
which are fastened in order a crank-handle
Ila, a gear-wheel H), and a cam-disk He,

. while the right-hand end carries also rigid

50
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therewith a grooved drum Hd.

The controlling mechenism or controller A
is carried by hollow rails Ya and Ib at the front
and rear respectively, which are connected
by cross-bars Ic and Id of an inverted-T shape
at either end, and whichin tdrn are connectod
at the top of the machine by a cross-bar Ie,
which is vertically adjustable by means of
screws and nuts.. The frame formed by the
‘bars Ia, I, Ic and 14 is fitted in the-four
guides Ea, Eb, Ec and Ed placed at the four
corners of the base-plate and in two ather
guides Fa and F'a at the top and exterior of
the standards F and I

At the rear of -the machine is & rock-gshaft

1f, turning in bearings Keand Ef, rising from
the base-plate, and having fast thereon at the
left and right hand ends, respectively, the two
levers Ig and IA, from which are suspended
by links It and Ij, respectively, the cross-bars

.extending portions of the side

Ic and Id. The levenly also carriessn o. t-
wardly - projecting friction-roller Ik, which
runsin a cam-groove, (indicated by dotted line
in Fig.5,) upon theinner face of the disk He, so
that during each rotation of the shaft H by
its handle Ha the hollow rails Ia and Ib will
be raised parallel to. each other and to the
same height and then lowered to initial gg&i}-
tion. - The guide Fa also carries a stub-8 )
upon which is mounted an intermediate gear-
wheel which transmits motion from the gear-
wheel Hb to a pinion Da of one-half its di-
ameter, which 1s fast to the end of the shaft
Db of the carrying mechanism journaled in
the u[f%er and rear portions of the standards
F and F'. - :

The 'ﬂ)rin_cipa.l parts of the machine are the
controller A, the transmitter B, receiver C,
ang carrying mechanism D, tc which.may be

added the handles J and K and coénnected

mechanism for resetting to zero and the tape
L for locating the decimal-point and reading
the result. o

The controller consists of a base-plate Aa,
having ten parallel slots therein serving as
guides for the ten controlling-plates Ab slid-
ing therecn, supported by projecting shoul-
ders upon the flanged lower portions of the
plates Ac and Ad at the front and rear, re-
pectively, which, together with the connect-
ing side pieces Ae and Afat the right and left,
respectively, serve to form the framework of
the controller. The side pieces Ae and Af
also serve to support the horizontal plate Ag
extending forward thereto from the top of
the plate Ad. ,

At the front of the controller are eleven
plates Ah, supported npofs and between the
top of the plata Ac and the horizontal angle-
bar Ak, which connects the front upwardly-
ieces Ae and
Af, as seen in Figs- 2 and 3. The left-hand
ten of the plates Ah are notched and num-
bered from 0 and.1 ta 9 for the purpose of
adjusting and retainin%]'the controlling-plates
Ab Dy their handles Ab?®, the spaces between
the plates Ak permitting this adjustment.
The sliding piece Al stegged for 8 purpose
to be afterward mentioned, is adjustable b
notches (sce Fig. 1) in the angle-bar Ak
which supports 1t, and serves as a decimal-
painter.

The controller is supported b
shafts Aj and Aj’, journaled in
forming the lower portioiis of the plates Ac
and Ad, and which have roliers at their
ends, guided in the hollow rails Ia and Ib.
The double-angled plates Ai and Av/, fastened
to the front of the plate Ac, take over the
hollow rail Ia aud serve to guide the con-
troller in its horizontal movements.

The controller is sdjusted to the right or
left, as may be desired, by means of the han-
dle Am rotatable over a dial An, projécting
forward from the plate Ac, having ten notches
for determining the movement of the con-
troller and locking the handle by meansof a
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lug Am' upon its lower side engaging with

.said notches. This handle Am is pivotally

mounted in the top of a vertical shaft Am?
mounted: in said dial An and having ab its
lower end a small pinion Ao gearing in the
rack Ia’ projecting forward from the hollow
rail Ia, so that the rotation of the handle Am
will move the controller A a distance (in this
machine) of 3.3 millimeters for each riotch of
the dial An, or-thirty-three millimeters.for a
The' crogs-bar G has a
downwardly-projecting portion G’ with teeth
on its -rear face with a pitch of 3.3 inillime-

‘ters, and the co-operating rack Ap supported-

by an upturned flange on the forward end of
the plate Ag has similar teeth. If the erank-

~handle Am is not exactly in a notch of the

dial the teeth of Apwill abut againet the teeth
of G and prevent the confroller from rising,

and similarly, the teeth, when meshed, pre- |

vent its horizontal displacement, thus gvoid-
ing any danger of damaging the rack-rods of-
the transmitter B. These rods are steel,
rectangilar in section and sixty in nmumber,
arranged in three rows Ba Bb-Be, forming
twenty groups thirty-three millimeters apart.
The rods of the rows Ba and Bb have rack-
teeth Ba' and Bb' on the right-hand side,while
those of the row B¢ have similar teeth on the
The pitch of their teeth is
3.3 millimeters, and each rod is provided with
a lug or shoulder Ba? resting on the cross-bar
G to prevent the rods descending too far.
The controlling-plates Ab, like the groups
of rods of the transmitter, are placed thirty-
three millimeters apart from center to cen-
ter and each has s vertical-spring-pressed
lever Al? pivoted thereto, which serves to
place and retain it in the-notches of its asso-
cisted plate Ah. - The plates A, which are
placed on the rear portion of the plates Ab,-

are each provided with eighteen rows of pins

arranged in nineé groups of two rows in each
group, the front row of each group represent-
ing units and the rear row thereof represent-
ing tens carried over from each partial pro-
duct, and their positions and lengihs are de-
termined in the following manner: ‘The lever
Ab? of one plate is placed in the notch 1 of
its plate AA and the crank-handle Am is also

-placed in the notch 1 of its dial An, and as’

the product of these numbersis one a pin equal
in height to the pitch of the rack on the rod

By, 3.3 millimeters, is placed under said rod-

BY, no pin béing placed under the rod Be, as

the product has no tems to be carried over.

Then turn the handle to the notch 2, the pro-
duct being two multiplied by one, equaling
two, and place & pin of twice the length of
the first beneath the rod Bb and none beneath
Bé. When the whole row has been thus
placed, thelever Al? is placed in-the second
nofgh of the plate Al and the crank-handle
is-again moved successively into the notches
1,72, 3, 4,75, 6, 7, 8 and 9 of the dial An, and
the pins are. placed under the rod Bb of
lengths proportional to 2, 4, 6, 870, 2,4, 6and

8~ that is to say, the units of the products of

2by 1,2 84,5, 6,7 8 and 9, respectively,
and under the rod Be pins of a length pro-
portional t0 0,0, 0, 0, 1, 1, 1, 1 and 1, which
represent the tens of these same products to
be carried forward. Similarly for the other
rows.- In this manner a controlling plate or
member, which is a material embodiment of
the multiplication-table, is obtained, and the

‘ten plates Ab’ are identical in structure.

_ . The sliding piece Al is adjustable along the
notched bar Ak and has a stepped piece at
its back which can be fixed over any of the
controlling-plates Ab. The different heights
of the steps correspond, starting from the left
hand, to 1, 2, 8,4, 5, 6, 7, 8, and 9—that isto
say, when the handle Am is in notch 7 the
stepped plate Alwill, in rising with the whole
controller A, push up the rack-rod Ba to a
height corresponding to seven of its teeth,
and it thus serves to set up the successive
figures of the multiplier orquotient, depend-
in%eupon whether multiplication or division
is being performed.

The receiver C has & framework composed
of the front plate Cahavingasection, asshown
in Fig. 3, provided with two rows of twenty

and Cr' connected with each other by the cross-
pieces Cb, Cc, and Ci. The cross-bars Cband
Ccservetosupportaseries of plates Cd, which,
together with the front plate Ca, serve as bear-
ings for three rows of superposed shafts Ce,
Cf, and Cg, each twenty in number, and placed
at a horizontal distance of thirty-three milli-
meters from each other. Upon each shaft Ce
are placed a lug Ce', a ten-toothed pinion Ce?
loose_thereon, and a fixed collar Cé®, all to the
rear of its plate Cd, and between the plates
Cd and Ca is & fixed arm Ce* which extends to
the right between the adjoining shafts Ceand
Cf; where it is supportéd by & pin in one of
the plates Cd, as shown in Fig. 2*.. Upon
each of the shafts Cf, to the rear of its plate
Cd, are fixed a ten-toothed pinion with two of
its teeth removed and earrying a pin Cf? pro-
jecting rearwardly, and a ten-toothed pinion
Cf? gearing with the pinion Ce* immediately
above it, and between the plates Cd and Ca
are fixed the cam-pin Cf*, a ten-toothed pin-
fon (f%, aten-toothed star-wheel %, a dial Cf7,
bearing the figures 0 and 1 {0 9, and outside
the plate Ca is fixed a milled knob Cf® for set-
ting the shaft to any desired position. - Upon
each one of the shafts Cg, to the rear of the
plate Cd, is fixed an eleven-toothed pinion
Cy', from which two teeth have been removed,
and having a pin Cg® projecting rearwardly
therefrom, and between the plates Cd and Ca
are the eleven-toothed pinion Cg*, an eleven-
toothed star-wheel Cg*, and a dial Cg*bearing
two sets of figures 0 and 1 to 9 and a blank
space, srranged in reverse order, and outside
the plate Ca is the milled knob Cg®, similar to

. When a dial Cf7 passes from 9 to 0, or
from 0 to 9, the cam-%in Cr¢, taking inst a
double beveled lug Ch' fast upon a leaf-spring
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-Ch, which is fastened at its lower end in an
extension of the cross-bar Cb and has 148 up-
-per end bearing' against the arm Ce of the
shaft Ce, immediately to the left of the shaft

Cf, whose cam-pin Cf* takes against the lug

Ch, causes the leaf-spring to move the shaft
Ceto the rear as a preliminary step in the care

" rying of the tens, which will be Znrther ex-
.-plained.. Upon a cross-bar {not shown) are

10

15

a0

--Cis carried by co

25,
- - has two arms ing at their ends frie-
Ca,ndc&%n. _

30

85
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50

spring-detents (not shown) for co-operating
with the star-wheels Cf* and Cg* for prevent-
ing accidental movements of the shafts Cf
and Cg., Theshaft Ce, which does not rotate,
but’ reciprocates -longitudinally, as above
stated, has a bearing in the plate Ca of a suffi-
cient depth to permit this, and a strong leat-
spring Cj fast upon the éross-bar Ce-serves to
hold it yieldingly in either position. -

. Fb, F'b, Fe, and F'c'are pins fixed in the
‘end standards F ¥, upon which the receiver
onding holes in its end
plates Cr and Cr’. "The recelver C also car-
ries. ﬂi‘,d therewith at its right-hand end an
axis Ck, upon which,-6utside of the standard
¥, is rotatably mounted a sleeve Cl, which

tion:rollers Cm a , one or the other of
which arms is by its roller engaged in the
cam-grooves of am
to and is there retained by a sifng-lever Co
rigid with sald sleeve Cl and

the other of the notches 4 or — pon a stand-
ard Cp rigid with the axis Ck.- The two
grooves of the drum Hd being symmetrical
and inverse in direction, 1t fo ‘that if by
‘s given rotation of the drum Hd the receiver

is moved to the left when the lever is in the

notch 4 a similar rotation will move it to the
t when the lever is in the notch —. |
g mechanijsm D consists of the

e )
. shaft Db, on which is fast the pinion Da,
-which transmits- thereto in. the ratio of {wo-

to one the rotary movement of the gear-wheel
Hb. The shaft Db carries twenty cans De,
-(of which only one is shown in Fig. 8 to pre-
vent confusion,) so arranged that each is
placed at an ir advance of four d
thirty-one minutes from its left-hand neigh-
bor, from which it is distant thirty-three mili-
limeters. - Eacl cam D¢, by means of a groove
(indicated in dotted lines
hand face, at each rotation moves downward

. alever De, pivoted by trunnions D/ in notches

55

60
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in the cross-bar Dg connecting the standards
F and F', and which has a laterally-project-
ing pin De? co-operating with the cam-groove
of the cam De, This lever De has s pin Dé’
at its end, projecting laterally at both sides,
which on the:-lever being depressed by the
cam passes behind the pinion Ce*if itisin a
forward position or engages therewith and
rotates it one tooth if it is in a rearward po-
gition. -Before the lever rises a lug D¢’ upon
the cam Dc strikes the lug Ce’ and moves it
forward, if not already in: that poeition, af-

. ter which the lever is.free to rise.

The objeet in having the cams arrang=d to

the drum Hd before referrod -

1d in ome or.

Fig: 3) in ita left- .

550,780 -

-aoh i succession instead of simultaneously
is to preveni any possible failure to carry,
.such as would occur 1§f the dials Cf” showed
the amount of 993,999 and by the operation

slready indicated. If the cams were arranged
to ect simultaneously, the suun shown ‘would
be 999,000 instead of 1,000,000, as it should
be and wili be if the cams act In succession.
- As the mechanisms J and K for resetting
the upper and- lower dials to zero are the
same, -but one of them .will be described.
This mechanism eonsists of 'a hand-lever K,
fixed to a sleeve Ka, which is capable of slid-
ing longitudinally and turning npon two pins
¥d and F'd, fixed in the standards F and F'!
The sleeve Ka s provided with arms Kb, car-
rying a rack Kc and a bar Kd, which Is free
to rise with the rack when the hand-lever K
is moved backward, but is prevented from
moving horizontally with said rack if the
hand-lever ismoved longitudinally.. The bar
Kd is provided with small pins Kd’, so ar-
ranged that when the bar Kd i8 raised and
the mutilated portions in the pinions Cy' are
downward (the dials Cg® being then at zero)
the pins will abut against the left-hand face
of the pins Cg*, which are also held at thejr
lowest position. Thus in orderto retuarn the

dinls Cg® to zero whan placed in any position’

it is simplizneoessary to raise the rack and
move the

‘The pinions Cg’ are caused to turn se long
as the teeth are in
but are out of gear when the mutilated por-
tion of the gear is downward. . At this mo-
ernt the small-pins Kd' abut againss. the
pins Cg® and stop and -retain the dials CgP,

and returhing. the rack the pinions are free
to move. ; . S
. The traveling band L is endless and is placed

abovethe a; res, (being possibly threaded
in two 1 slots in each of ‘the standards
F and F',) but preferAbly mounted on two

spools depending from lugs at:the front and
top of the standards F and ¥, asseen in Fig.
1, and starting from the decimal-point is di-

of figures, as ‘‘units,” ‘‘thousands,” “mil-
lions,” &o. -

One revolution of the crank-handle may be
oonsidered as divided into nine parts,in each
of which the principal parts of the machine
perform one function. If the lever Co be
placed in the 4 notch: _

First. The receiver is moved to the right,
gearing the teeth of the pinions
racks Bc of the transmitter. ° :

Becond. The controller A is raised, pushing
up the rack-rods Ba, B4, and Be of the trans-
mitter distances corresponding to the height
of the parts contacting therewith. ~The rod
Ba'is raised hy the stepped

of the number denoted by the position of the

of the machine 1 was to be added to the sum’

d-lever K from right to left.
r with the rack Ke,

which are now at zero. On then lowering-

Cf* in the

plate Al and the-
rods Bb (representing the unitaof the product.
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controlling-plates by the figure denoted by
the pobsition of the multiplying-crank Am on
its dial An) are raised by the pins on the
plates AL’ and none, of them produce any ac-
tion, not being in gear with their pinions; but

the racks e, which alone are in gear and.

which represent the tens of the product ot
Do carried over, rotate the dials Cf* to an ex-
tent corresponding to the number of teeth
which they are raised. : ‘
Third. Ths receiver is placed slightly tothe
right of its middle position. T Lo
" Fourth. The levers De, by their pins De,
‘engage in succession and rotateto the extent

. of one tooth those of theé pinions Ce? (which

are on their left hand) which have beenmoved
back. "As the pinions Ce? are broad enough
to mesh with the pinion§ Gf? directly beneath
them, whichever position they may be in,
this causes the dials Cf? to be advanced one
space, and the tens are thus carried over.

left, causing the pinions Cf? and ('¢? to gear
with the racks Bl and Ba, respectively, which

were raised free and held in their raised po-

-. gition by the controller. = -

3o

Sixth. The controller redescends and the

racks are lowered by gravity, assisted by-the
cross-bar Ie, if -necessary, so as to rotate the

‘dials Cg®:and Cf" the number of Qdivisions

they have been raised. The rods Be, being
free, no longeract. . - . .
Seventh. The receiver returns a liftle to

. the right of its middle position. '

35
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" and vice versa, and the pinions (¢?, which-
‘were geared by the levers De on their right will

45

50

55

60

Ctyrn.

: 65

Eighth. The levers De carry over any tens
which may have to be earried forward.

_ Ninth. The receiver.places itself exaectly

in the center, which was its original position,
If the receiverlever Co is placed in the

notel the same actions will take place; but
all the left-hand positions will be transferred:
to the right, so that those racks which were |

in gear in rising will be' in gear descending,

begeared by the levers which are on theirleft.
‘The receiving-dials thus turn ina reverse di-
Yection to the previgus case, and as when
turning in the firgt direction the numeration
increases, in the other direction it diminishes.
Thus, for example, to multiply 956.48 by 638,
the levers Al? of the controlling-plates are

placed in the notches of the figures corre--
sponding, respectively, fo those of the num--
ber 9506.18, care being taken to place the |-

slider Al, earrying the stepped plate, above

the figure G of the units, after which thé mul-

tiplying-crank is placed -successively in the

-notches Nos. 6, 3, and 8 eorresponditg to the.
figures 'of the multiplier passing over zeéro.

botween each stoppage and moving it in the
direction of the arrow in Fi%. 2. After each
[1a is moved one

stoppage. the crank-handle

peiis on the lower onés. Tho tape L is then
moved so as'to hirin;

‘with said frame.

n. - T'he produet 610,234.24 is indicated on’
‘the upper dials at the same time that 638 ap--

ng the decimal-point to the

5

' right of the 8 of the figares 638, and the re-

gult is immediately found divided into groups
of three figures, in integers and decimals, of

-which the names may be read off from the

tape. The result inthiscaseis 610 thousand,
234 units, and 24 handredths.

"+ Addition is only a special instance of mul-
_tiplicatiqn, as & number is considered as its

produet by one; so that if the caleulating-

.platés are adjusted successively.to certain.

numbers, leavin %Ithe multiplying-handle at 1,
and the handle Ha be turned each time, the

.70

75

machine will produce the sunr of these pro- 8o

ducts and consequently of the numbers them-_

~selves. If the receiver-leverisin thenegative

notch the products, instead of being added,
will be subtracted from s number previously
set up on the machine and the difference will

-be indicated.

" Division is but multiplication reversed—

1€ te ‘thatis tosay, worked from the negative notch.
Fifth. Thereceiverisshifted entirelytothe |-

As regards other operations—such as invo-
lution, evolution, &e.—they are obtained by
Suitably combining the fourfundamental op-
erations of arithmetic. = L
" Tt will be understood that my invention isca-
pable of nminerons modifications of the struct-
ute shown and deséeribed and all within the
seope . thereof, and with which it is unneces-
sary'to cumber this specification, and that I
do not desire to be limited to the exact form
shown and described, but only to thosestruect-
ures and combinations within the terms of
the following claims.” = :

1elaim— . . :

1., In & calculating-macliine, the combina-
tion of the controlling-frame and tlie guides
therefor, with the rotary operating-handle, a
disk rotated thereby, and links reciprocated

-by said disk and connected to-said control-

ling-frame. '

-2, In a calculating-machine, the combina-

“tion of the controlling-frame and the guides
theréfor, with the rotary operating-handle, a
disk rotated thereby, a rock-shaft and con-

9o
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nhections with gaid disk for reciprocatingsaid .

shaft, and links connecting arms on said shaft
3. In a caleulating-machine, the combina-
tion of the eontrolling-frame and the guides
therefor, wWith the rotary operating-handle, a
disk rotated thereby having a eam, an arm on
a rock-shaft reciprocated thereby, and links
connecting armg on said shaft with said frame.
‘4. In & calculating-machine, the combina-
tjon of a framework;, & receiving-carriagere-
ciprocating therein, a series of registering
gear-wheels motmiged in said -carriage, with-

- an operating-handl§, a shaft rotatéd thereby,

a cam upon said shaft, connections with said
carriage controlled by said cam,and a series
of reciprocating racks witly which said gear-
wheels intermnesh in one position of said car-
riage.’
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5. In‘a'célcnlifi;igzmchinle, the cox_i’ihiga- '

tion of a framework, s receiving-carrings re-
ciprocating therein, with an operating-handle,
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& shaft rotated thereby, a @isk containing a
cam-groove upon said shaft, and a connect-
ing-piece controlling the position of said car-
riage, and carrying a friction-roller co-operat-
ing with said groove. '

6. In a calculating-machine, the combina- |

tion of a framework, a receiving-carriage re-
ciprocating therein,with an operating-handle,
ashaftrotated thereby, a disk containing two
inverse-and symmetrical cam-grooves upon
said shaft, and a rod connected with said car-
riage, and carrying asleeve rotatable thereon,
with two arms carrying friction-rollers co-op-

erating with said grooves, and means for re-

tainiiig one or the other of said rollers in its
groove. . . ‘ ,
7. In a calculating-machine, the combina-

tion of a framework, a receiving-carriage re-’

ciprocating therein,with an operating-handle,
ashaft rotated thereby, a disk containing two
inverse and symmetrical cam-grooves therein
mounted on said shaft, a connecting-piece
controlling the position of said carriage, and
carrying two friction-rollers co-operating with

gheir respective grooves, and means for hold- |
ing one or the other of said rollers in position. |’

8. In a calculator, the combination of the
controlling -frame, means for reciprocating
sald frame, with the controlling - carriage
mounted therein, and controlling -plates in

said ¢arriage adjustable at right angles to the

line of movement of said carriage. :
9. In a calculator, the combination of the

" controlling - frame, ineans for reciprocating

- 35

- shafts therein earrying rollers traveling in.

40

.45
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said frame, with the controlling - carriage,

ways in said frame, and controlling-plates in
said carriage adjustable at right angles to the
line of movement of said carriage. -

"10. In a calculator, the combination of the
controlling-frame, imeans for reciprocating
said frame, with ‘the controlling - carriage
mounted therein, and controlling - plates in
said carriage adjustable at right angles to the
line of movementof said earriage with notched
scales for adjusting and retaining said plates.

- 11. In a.calculating-machine, the combina-
tion of the controlling-frame, means for recip-
rocating said frame, with the controlling-car-
riage mounted therein, a scale thereon and
means for controling the movement of said
carriage by said scale, and controHing-plates
adjustable in said carriage at right angles to
its line of movement.

12. In a caleulator, the combination of the

" controlling - frame, means for reciprocating

Go

.65

said frame, with the controlling - carriage
mounted therein, a dial thereon, a shaft cgrry-
ing a handle ¢o-opetating with said dial and
& pinion gearing with a longitudinal rack on
said frame, and controlling-plates adjustable
in said carriage at rigcht angles to its line of
movement.: ,

13. In a calculator, the combination of the
controlling-frame, with the controlling-car-
riage adjustably mounted therein, and a dial
with & handle co-operating therewith, a pin-

ion upon one of said parts, moved by said han-
dle, co-operating with a rack upon the other
of said parts. .

14. In a caleulator, the combination of the
main frame of the machine, a serrated plate
rigid therewith, with a controlling-frame mov-
able in said frame, and a controlling-carriage
adjustable in said controlling-frame, and ear-
rying a serrated plate.co-operating with said
first-named serrated plate to-prevent move-

‘ment-of said controlling-frameunless the con-

trolling-carriage is exactly adjusted, and to
insure its.regular movement. )

15. In 4 ealculator, the combination of the
series of racks, with the controlling-carriafe
carrying controlling mechanism and laterally
adjustable to determing the extent of move-
ment imparted Lo the racks by the controlling
mechanism, and a dialand co-operating index
for adjusting said carriagé so arranged tHat
when the index passes over zero of the dial
the controlling mechanism shall pass intoreg-
ister with the next adjoining racks so as to

- effect a higher or lower order as the case may

be, substantially as described. .

16. In acalculator, the combination of a se-
ries of racks, with the controlling-plates bear-
ing a series of pins co-operating therewith,a

-controlling-carriage carrying said plates and

laterally adjustable to determine which of

said pins shall engage the racks, and a dial

and co-operating index for adjusting said car-
riage so arranged that when the index passes
over zero .of the dial the plates shall passinto
register with the next adjoining racks so as
to effect a higher or lower order as the case
may be. :

...17. In a calculator, the combination of the

series of racks, with the controlling-plates
bearing a series of pins co-operating there-

-with, means for adjusting said plates to de-

termine the figures of -a multipticand or di-

.visor; a controlling-earriage cartying said
‘plates and laterally adjustable to determing

which of said pingshall engage the racks, and
s dial and co-operating index for adjusting
said carriage soas to determine theindividual
figures of the mult¥plier or quotient, so ar-
ranged that when the index passes ovér zero
of the dial the plates shall pass into register
with the next adjoining racks to effect. &
higher or lower indication as.the case may be.
- 18. In a calculator, the combination of the
racks representing different orders of figures
with the controlling-carriage movable from

.one order to another, and the stepped plate
Al carried thereby and go-operating with said.
Tacks in succession.

19. In a calculator, the combination of-the
racks repregenting different orders of figures,
with the controlling-carriage movable from
one order to another and whose position rela-
tive to the orders determines the figures of
the multiplier or quotient, and the stepped
plate Al carried thereby, and adjustable
thereon relative to the orders and co-oporat-
ing with the racks in succession.
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90. In a ealculator, the combination of the
series of dialswith the adjustable tape co-op-
erating therewith marked into divisions for
the different orders of figures. integral and
decimal.

21. In a calculator, the combination of the
series of units and tens racks, means for re-
eiprocating said racks, with a carriage con-
taining a series of numeral gear-wheels mesh-
ing directly with said racks, carrying meauns
interposed between said gear - wheels, and
means for adjusting said carriage so that the
units-racks will gear with certain wheels dur-
ing their movement in one direction and so
that the tens-racks will gear with the wheels
of the next higher order during their move-
ment in the otherdiréction.

22.- In-a calculator, the combination of the
series of units and tens racks, a rotary han-
dle and connections for reciprocating said
racks, with & carriage containing a series of
numeral gear-wheels meshing directly with
said racks, carrying means interposed be-
tween said gear-wheels, a cam-groove upon a
shaft rotated by said handle, and connections
with said groove for adjusting said carriage
8o that the units-racks will gear with certain
gear-wheels during their movement in one di-
rection, and so that the tens-racks will gear
with the wheels of the next higherorder dur-

.ing their movéement in the other direction.

3. In a ealculating-machine, the combina-
tion of the receiving-carriage, a seri¢s of reg-
ister-wheels on shafts mounted therein, with
aseriesof relatively stationary carrying mem-
bers, and connections whereby when the car-
riage is in one position said carrying members

.will add one by their operation, and when in

the other position they will subtract one by
their operation. - -

24. In a calculating-machine, the combina-~

tion of the receiving-carriage, a series of reg-

-igter-wheels on shafts mounted therein, gears

rigid with said shafts, with a series of rela-
tively stationary carrying members, and con-
nections whereby when said carriage is in one
josition said carrying members will move
said gears a tooth in one direction-by their
operation, and. when in the other position
they will move said gearsa tooth in the other
direction. '

25. In a calculting-machine, the combina-’

tion of a series of. register-wheels on shafts,
with another series of shafts parallel thereto,
means. for moving longitudinally one of said
second series of ‘shafts when its correspond-
ing shaft of the first series passes from J to 0,
or vice versa, & loose pinion on each shaft of
said second series gearing with & pinion fixed
on its corresponding shaft of said first series,

and & series of -arms for moving said looge.

pinion one tooth when'its shaft is in its ab-
normal position. - L
26. In & calculator, the combination of & se-
ries of register-wheels on shafts, with another
series of shafts parallel thereto, means for
moving longitudinally one of said second se-

racks, carrying means

ries of shafts when its corresponding shaft of

{le first series passes from 9 to 0, or vice versa,
4 loose pinion on each shaft of said second se-
ries gearing with a pinicn fixed on its corre-
sponding shaft of said first series, a series of

arms for moving said loose pinions one tooth

when its shaftis in its abnormal position, and

a series of cams helically arranged upon a ro- -

tating shaft for operating said arms.

97. In & calculator, the combination of the
shaft Cf, cam Cf*, and pinion Cf* thereon,
with the shaft Ce, lug Ce!, aud loose pinion
Ce? thereon, the spring Ch and its cam, the
arm De, pin Dée, and the cam De co-operat-
ing therewith. '

98. In a caleulator, the combination of the
shaft Cf, cam Cf*, and pinion Cf* thereon,
with the shaft Ce, lug Ce', lug (¢, and loose
pinion Ce® thereon, the spring Ch and its cam,
the arm De, pin Dé’, cam De, and its lug Dc'
co-operating therewith.

29.. In a ealculator, the combination of the

&o

-

85

mutilated pinions Cg' earrying the pin (g% 9o

with the sliding rack Kc and the relatively
fixed plate Kd carrying the pin Kd',and means
for swinging said rack into mesh with the
pinion. : s .
30. Ina calculator, the combination of a se-
ries of racks, means for moving said racks,
with a series of registering gear-wheels nor-
mally out of the plane of said racks, carrying
means between said wheels settable thereby,
and means for moving said series of wheels
into the plane of said racks during a portion
of the movement of sa‘d racks, and operating
said carrying means s 1ccessively when said
wheels are not in the piane of said racks.
31. In acalculating-machine, the combina-
tion of the series of racks, means for recipro-
cating said racks, with a'series of registering
gear-wheels normally out of the plane of said
racks, carrying means Detsween said wheels

_settable thereby,-and means for movingsaid

geries of wheels into the plane of the racks
during their movement in one direction, and

_operating said carrying mechanisms suceess-

ively when said wheels are not in-the plano
of said racks.

32. Ina calculator, the combination of a se-
ries of racks, a graduated series of projections
for moving said racks in one direction, with
a series of registering gear-wheels normally

_out of the plane of movement of said racks,

carrying means betweoen said wheels settable
thereby, and means for moving said geries of
wheels into the plane of movement of said
racks during their movement in one direction,

and operating said carrying means Success--

ive! 7 when said wheels are not in the plane
of movement of said racks. .
33. Ina calculator, the combination of & se-
ries of racks, a graduated series of projections
for moving said series of racks.in one direc-
tion, with a series of registering gear-wheels
normally out of the planeof movement of said

settable thereby, and cams for moving said

Detween said wheels.
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series of . wheels into the plane of movement

of said racks during said movement in one

direction and operating said carrying means

successively when said whecls are not-in the
s plane of movement of said racks.

- 34. Inacalculator, the combination of a se-
ries of racks, a graduated series of projections
for moving said series of racks in one direc-
tion, with a series of registering gear-wheels

1o ‘normallyout of the plane of movement of said
racks, earrying imeans between said wheels

. seitable thereby, a cam for moving said seriey
of-wheels into the plane of movement of said
racksduring theirmovement inone direction,

15 and a series bf cams for operating said carry-
- ing means successively when said wheels are
not in the planc of movement of said racks.
35. In & ealculator,the combination of the
series of racks, a graduated series of projec-
20 tions for moving said-racks in oné direction,
with a serig§ of registering gear-wheels nor-
mally out of tlie plane of movement of said
vacks, carrying meéans between said wheels
scttable thereby, & cam for moving said series
25 of wheels into the plane of movement of said
racksdurfng theirmovementin one direction,
and a rolary cam-shaft having a'series of heli-
cally-disposed cams for operating. said carry-
ing means sucgessively when said wheels are
30 not in tlie plane of movemert of said racks. ..
36. Inacalculator, the combination.of a se-
ries of racks, means for reciprocating said
racks,with a serics.of registering gear-wheels
normally out of the planeof movement of said
335 racks, -carrying means botween said wheels
settable thereby, a cain for movingsaid wheels
into tho plane of . movement of said racks dur-
ing their movement in one direction, and & se-
ries of cams{or operating said carrying means
40 successively when said wheels are not in the
plane-of movement of said racks. N :
"37. In a calculator, tiie combination of a se-
ries of racks, means for reciprocating said
racks,with a'sefies of registering gear-wheels
45 normally outof the plane of movement of said
racks, earryiug means between said wheels
settable thereby, a cam for movingsaid wheels
into the plane of movement of said racks dar-
" ing theirmovementin one direction, and a ro-
so tarycam-shaft havinga seriesof helieally-dis-
poscd cams foroporating said carrying means
in sucecssion wlien said wheels are out of the

- planc of movenient of said racks.

38, In a calculator,the combination of a se-

55 ries of rncks, a graduated sertes of projections

for moving said racks in one direction, with
a-sovies of registering gear-wheels normally |

out; of the plane of movement of said racks, |

‘enrrying mesus between said wheols settable

6o thereby, s rotary enm for moving said scries

of wheels into the planc of movement of said

racks during theirmovementin one direction,

and a rotary canr-shafthaving a series of heli-

- enlly-disposed cams for operating said carry-

65 ing nieany suecessively whon sald wheels are
ot inthe platre-of movement of said racks.:

-~ -39, In a caleulator, the eombinationof a se-

|
56,720
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ries of racks,with a series of registering gear-
wheels normally out of the plane of movement
of said racks, carrying means between said
wheels settable thereby, and means for mov-
ing said racks in one direction, and moving
sald series of wheels into the.plane of move-
ment of said racks during their movement in
one direction and operating said carrying
means successively when said wléels are not
in the plane of movement of said racks.

40, Tn a calculating-machine, the combina-
tion of a scries of racks, a graduated series of
projcetions engaging with said racks for mov-

ing them in one direction, with a series of reg- -

istering gear-wheelsnormally out of the plane
of movement of said racks, carrying means be-
tween said wheelssettable thereby, and means

for moving said graduated series of projec-

tiong and moving 8aid series of wheelsinto the
plane of movement of said racks during their
movenment in one direction and operating said
carrying meanssuccessively whensaid wheels
arcnotinthe plane of movementof sgid racks.

41. Ina caleulator, the combination of a se-
rios of racks, with a series of registering gear-
wheelsnormally out of the plane of movement:
of said racks, carrying means Detween said
Wwheols scttable thereby, and means for recip-
rocating said racks and moving said series of
wheels into the plane of movement of said
racks during their movement in onedirection
and operating said carrying means success-
iveély when said wheels arenot in the plane of
movenient of said racks.

42, In a calculator, the combination of a s

ries of racks, with a series of registering gear-
wheéels normally out of the plane of movement
of siid racks, carrying means between said
wheels settable -thereby, means for recipro-
cating said racks, a cam for moving said se-
riés of wheolsinto the plane of movement of
said racks during their movement in one di-
rection, and asories of cams for operating said
carrying meanssuccessively when said wheels
arenotintheplane of movement of said racks.

43. In acalculator, the combination of a8 se-
ries of racks, with a series of registering gear-
wheels normally outof the plane of movement
of said facks, carrying means between said
wheels séttable thereby, means for recipro-

-eating said racks, 8 cam for moving said se-

ries of wheels into the plane of movement of
said racks during their movement in one di-
rection, and a rotary cam-shaftwith a heli-
cally-arranged sevies of cams thereon for op-

‘erating sald carrying means successively

when said wheels are not in the plane of sakl
racks. ' ) : : :
" :44. Ina calculator,the combinationof ase-

' ries of racks, a graduated seriesof projections
for moving said racks in one direction, witl: -

a gseries of registering gear-wheels normally

‘out'of the plane of movement of said racks,

carrying means between said wheels settable

“thereby, means for reciprocating said sories

of projections and rotating & cam for moving
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ment of said racks during their movement in
one direction and rotatinga cam-shaft having

a holically-arranged series of cams for oper-
ating said carrying means suceessively when

5 said wheels are notin the plane of said racks.
45. Ina calculator, the combination of ase-
ries of reciprocating racks, & graduaied series
of projections controlling the movement of

", said racks, with & secries of registering gear-

1o wheels normally outof the plane of movement

15

. of said racks, carrying mechanism between
said wheéls, and means formoving said series

of wheels irito the plane of:movement of said

racks ¢uring their movemont in one direction.

46. In a calculator, the combination of ase-
of projections controlling the movement of
said racks, with a series of registering gear-
wheels normally ont of the plane of movement

20 of said racks, carrying means between said

133

30 ‘of _aid racks,

35

40 and

45

8%

%o {lons therewith for reai

wheels, and means for moving said series of

wheels into the plane of movement.of said
racks during their movement in one direction
and reciprocating said projections. .
47. Inacalculator, the combination of a se-
ries of reciprocating racks, agrad uated series
of projections controlling the movement of
said racks,
“whoels ngrmally out of thé planec of movement
‘ earrying means between said

wheels, g-rotary cam for moving ‘said series
of wheels into the plane of movement of said
racks during their movementinone direction,
and 1eans for reciprocating said projections.
48. In a calculator, the combination of the

reciprocating rack, a graduated series of pro-

jections controlling the movement of said
rack, with a registering gear-wheel normally
outt of the plane of movement of anid rack,

to register withsaid rack and to move it, and

for moving said wheel into the plane of move-

nient of said rack during its movement in one
direction. - | ) o

. 49. In-a calculator, the combination of the
raeciprocating rack,a graduated series-of pro-

.jections controlling the movement thereof, -
with a registering gear-wheel normally out of.
- the planc of movement of said rack, means.
50. for

 causing one of saidsprojections to register
witli said rack and to moyve it, and a rotary
cam for moving said wheel into the plane of
- movewent of said rack during its movement
in one direction, . R '
50. Ina calculator, the combination of a se-
-jes of racks with a series of registering gear-
wlieels normally out of the plane of- movement
of said racks, carrying mechanisms between
said wheels, and a rotary handle and connec-
{)sr(_)_c'ating said racks,
-heving said gear-wheels into the plane of
wovement of
ment inone
.ryin

.one direction, and actuating said car-
‘mechanisms’ successively when said

65 whegl3.are not in the plane of movement of

snid racks. . .
51. In ncalculator,the combination of a se-

ries of reciprocating racks, a graduated series -

with & series of registering gear--

means for causing one of said projections

said racks during their move- .

9

ries of racks with a scrics of registering gear-
wheelsnormally out of the planc of movement
of said racks, carrying mechanism between
gaid wheols, a shaft earrying a helically-ar-
ranged series of cams co-operating with said
carrying mechanisnis, and a rotary handle and
conneetionstherewith for reciproeating said
racks, moving said gear-wheels into {he plane
of movement of said racks during their move-
ment in one direction, and rotating said shaft
to actuate said carrying mechanisms suecess-
ively when said gear-wheels are not in the
plane of movement of said racks.

- 52. In a ealeulator, the eombination of a se-
ries of racks, with a serfes of registering-
wheels nofmally out.of the plane of movement
of said racks, carrying mechanism: between
said wheels, a shaft carrying a helieally-ar-
ranged series of cams co-operating with said
carrying mechanism, a rotary handle and a
link connecting it to a frame for reciproeating
said racks, a.cam fast on said shaft and con-
nections for thereby moving said gear-wheels

|into the plane of movement of said racks dur-

ing their movement in ons direction, and re-
tating said shaft so that it ghall actuate said
carrying mechanisms successively when said
wheels ave not in the plane of movement of
said shaft. : ‘

53. In a calculator; the conbination of a se-
ries of racks, with aseries of registering gear-
wheels normally out of the plane of movemont
of said racks, carrying mechanisms between
said wheels; a shaft carrying a helically-ar-
ranged series of cams co-operating with said
earrying ‘mechanisms, a rotary handle, a
framo for reciprocating said racks, a link re-
ciprocated by said rotary handle and connect-
ing it to said frame, acam fast on said rotavy
handle and conneétions for thereby moxing
said gear-wheels into the plance of movement
of said racks during their mevement in one
direction, and connections to said rotary han-
dle for rotating said shaft for actuating said
carrying mechanisms successively when said
wheels are 1ot in the plane of said racks.

54. In a calculator, the combination of the
sories of racks, with & series of registering
gear-wheels normally out of the plane of move-
ment of said racks, carrying mechanisms be-
tween said wheels, ashaft carryingahelically-
arranged series of cams co-operating with said
carrying mechanisims, a rotary handle upon a
shaft, a frame for reciprocating said racks, a
pivoted lever rocked by said rotary handle,
and a link for connecting said frame and piv-
oted lever, a cam faston said handle-shaft and
connections for thereby moving said gear-.
‘wheels into the plane of movement of said
racks during theirmovement in onedirection,
and connections to said handle-shaft for ro-
tating said first-named shaft for actuating
said carrying mechanisms successively when
said wheels are not in the plane of said racks.

55. In a ealculator, the combination of the
geries of racks, with a geries of registering
gear-wheelsnormally out of the planeof move-
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ment of said racks, carrying mechanisms be-
tween said wheels, 8 shaft carrying a helically-
arranged series of cams co-operating with said
carrying mechanisms, a rotary handle rigid
with a shaft, a sliding frame for reciprocating
said racks, a rock-shaft carrying an arm
rocked by a disk rotated by said handle, arms
on said rock-shaft, and links connecting said

‘arms and frame, & cam fast on said handle-

shaft and connections for thereby moving said
gear-wheels into the plane of movement of
siaid racks during their movement in one di-
rection, and connections with said handle-
shaft for rotating said first-named shaft for
actuating said carrying mechanisms success-
ively when said wheelsare not’in the plane of
said racks. : i .

56. Ina calealator, the combination of a se-
ries of racks, with a series of registering gear-
wheels normally out.of the plane of move-

ment of said racks, carrying mechanisms be--

tween said wheels; a shaft carrying a heli-

ally-arranged series of cams 'co-operating
with said earrying mechanisms, 8 rotary han-
dle and a link connecting it toa frame for re-

.ciprocating said racks, s disk rotated by said

handle and having-a eam-groove, and a piece
reciprocated thereby with connections for
moving said gear-wheels into the plane of
movement of said racks during their move-
ment in one direction, and connections with
said handle for rotating said shaft and actu-
ating said earrying mechanisins successively
when said gear-wheelsare notin the planéof
movement of said.racks, :

57. In acalcnlator, the combination of a re-
¢eiver, two series of numeral-wheels therein,

“with & series of racks co-operating with one

40

of said series of numeral-wheels, & series of
controlling devices arranged in pairsand rep-
resenting in their structure the wunits and
tens of the products of the digits, andadjust-

" able for determining the movement of said

50
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racks, and means for registering upon the

;. other series of wheels the successive adjust-

ments of said controlling devices.

58. In a ealculator, the combination of the
receiver,two series of numeral-wheels therein,
with controlling mechanism representing -in
its structure the separate values of the units
and tens of the products of the digits, and
adjustable to determine the movements of
said wheels, transmitting mechanism between
said controlling mechaniem and one of said
series of wheels for attuating said wheels
simultaneously, and similar mechanism be-
tween said controllers and the other series of
wheels toactuatesaid latter onessuccessively.

59. Ina calceulator, the combination of a re-
ceiver, two series of numeral-wheels therein,
with controlling mechanism representing in

its structure the separate values of the units{

and tens of the products of the digits, and
adjustable in ore way t6 determine the mul-

tiplicand or divisorand in another wayto de-

termine the figures of the multiplier or quo-
tient. and transmitting mechanism for trans-

556,720

ferring the result of bdthadj ustments to one

series of wheels, and of the adjustments for.

the multiplier or quotient to the other series
of wheels. — ,

60. In a calculator, the combination of & re-
ceiver, two series of numeral-wheels therein,
with controlling mechanism representingin
its structure the separdte values of the units
and tens of the products of the digits, and
adjustable in one way to determine the mul-
tiplicand or divisor and in another way to de-
termine the figures of the multiplier or quo-
tient, and transmitting mechanism, inelud-
ing a series of racks normally disconntcted
from said wheels, for transferring the results
of both adjustments to one series of wheels,
and of the adjustinents for the maultiplier or
quotient to the other series of wheels by con-
necting, by the movement of said recciver,
said wheels and said racks during the move-
ment of said racks.in one direction.

41, In & calculator, the combination of a
movable carriage, a series of register-wheels
mounted therein, with carrying mechanisms
interposed between said wheels and settable
thereby, register-opérating means for said

wheels disengageable therefrom, and nieans

for actuating said ecarrying mechanisms suec-
cessively when said wheels are disengaged
from said register-operating means.

G2. In a calculator, the combination of a
movable carriage, a series of register-wheels

.mounted therein, with carrying mechanisms
interposed betweensaid wheelssettable there-

by, register-operating means for said wheels
disengageable - therefrom, relatively - fixed
means for actuating said carrying mechan-
isms successively, and means formoving said
carriage from engagement with said register-
operating means to said carrying-operating
means. : o -

G3. In a calculator, the combination of a
movable carriage, a.series of register-wheels
mounted therein, carrying mechanisms inter-
posed between said wheels and settable there-
Dby, with register-operating means normally
disengaged from said wheels, relatively-fixed
means for operating said carrying mechan-
isms successively, and means for réciproent-
ing said earriage to engage first with the reg-
ister-operating mechanism snd then with the
carrying-operating means. -

6i. In a calculator, the combination of a
movable carriage, a series of register-wheels
mounted therein, carrying mechanisms inter-
posed between said wleels and settable there-
by, with register-operating means normally
disengaged fromn said wheels, a rotary shaft
carrying & helically-disposed series of cams
for operating said carrying mechanisms suc-
cessively, and means for reciprocating said
carriage to engage first with said register-op-
erating means and then with the cams on said
shaft. : .

65. In a caleulator, the combination of a
movable carriage, a series of register-wheels
mounted therein, carrying mechanisms inter-

70

So

85

90

95

100

105

I10

115

120

125

130 -



1o

15

20

35

40

45

50

55.

0o

for operating said carrying mechanisms sue-

-earriage to engage first with the register-op-

movable earriage, a series of register-wheels
‘mounted thexem, cam'ymﬂ'mechamsms inter- {

~ for operating said edrriying mechanisms snc-

tions for reciprocating said carriage to en-

for operating successively the teeth on any of
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posed between said wheels and settable there-
by, with register-operating means normally
disengaged from said wheels, a rotary shaft
carrying 4 helically—dispose‘d scries of cans

cessively, and a rotary handle and conneec-
tions for reciprocating said carriage to en-
gage first with said 1'ecrlster-operatmg {heans,
andthen with the cams on said shaft. :
66. In a calculator, the combination of a
movable carriage, a series of register-wheels
mounted therein, carryingm echanisms inter-
posed between said wheels and settable there-
by, with register-operating mecans normally
disengaged from said wheels, relatively-fixed
means for operating said carrying mechan-
isms successwely, and a rotary handle and
cams aperated thereby-for reciproeating said

emtmg means and then with the cm'ryinfr-op~
erating means:
G7. In a calcula.tor the combmatwn of a

posed between said wheels and settable there-
Dy, with register-operating means normally
disengaged from said wheels, a rotary shaft
carrying a helically-disposel series of cams

cesvvely, and a rotary handle and connec—

gage first with said l'emster-operatmg mech-
anism and then with the cams on said shaft
and rotating said cam-shaft.

63. In acarrying mechanism, the combum-
tion of & series of lcvlster-wheels, with a se:
ries of reciprocating shafts co-operating there-
with, means for ad,]ustm » any shaft of said
geries when its primary co-operating wheel
passes from 9 to 0, teeth on said shaft for co-
operating withits secondary register-wheel to
advance it one step, and means for operating
suécessively the teeth on any of said shafts
that may have been adjusted, substantially
as described.

-69. Inacalculator, the combination of & se-
ries of register-wheels upon shafts, pinions
fixed on each of said shafts, with a series of
reciprocating shafts co-opemtmg therewith/
parallel to said first senes, means for adjust-
ing any shaft of said series when its primary
€0~ opemtmn' wheel passes from 9 fo 0, teeth
on saill reciprocating shafts for co- operatm"
with the pinion on its secondary register-
wlieelshafttoadvanceit one space, and means

said reciprocating shafts that may have been
adjusted, substantially as deseribed.

70. Ina calculator, the combination of a se-
ries of register-wheels upon shafts, pinions
fixed upon cach of said shafts, with a series
of reciprocating shafts co- operatm" therewith
parallel to the first series, means for adjust-
ing any shaft of said saries when its primary
¢o- operatmg awvheel passes from 8 to 0, teeth
on said reciproeating shafts for co- opera.tmn'
with the pinion on its secondary register-

11

wheel shaft to advance it one space, and a
helically-arranged series of cams upon a shaft
for operating successively the teeth on any of
said reciprocating shafts that may have been
adjusted, substantially as described.

71. In a,ealculator ,the combination of a se-
ries of shafts carryinga registering-wheeland

a pinion fixed on each, with a series of recip-.

rocating shafts carrying means for co-operat-
ing w1th said pinions, connections for ad just-
ingany one of said reciprocating shafts when
its primary registering-wheel passes from 0
1o 0, or viece versa, and a helically-arranged
serics of eams upon a shaft for operating suec-
cessively the carrying means upon said recip-
rocating shafts that have been’ ad]usted to
advance their co-operating pinioiis-onétooth.
72. Inacalculator, the combination of a Se-
ries of reciprocating racks, with a series of
registering gear-wheels normally out of the
plane of s«ud racks, carrying mechanisms in-
terposed between said wheels and settable
thereby, a frame, a rotary disk, connectious
Dbetween sajd frame and disk ﬁ01 reciprocat-
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ing said racks, means for moving said series:

of wheels into the plane of sa_ld racks, and
means for operating said carrying mechan-
isms suceessively when said wheelsare not i 1n
the plane of said racks.

73.-In a caleulator, the combination of a se-
ries of reciproc(ltin" racks, with a serieés of

- régistering gear-wheels normally out of the

plane of said racks, carrying mechanisms in-
terposed belween said wheels and settable
theveby, a frame, a rotary disk, connections
between said frame and disk for reciprocat-
ing said racks Ly the rotation of the disk, a
ecam for moving said series of wheelsinto the
plane of said racks, a series of helically-ar-
ranged cams foroperating said carrying mech-
anisms suceessively when said wheels are not
in the plane of said racks, and means for op-
erating said disk and cams. -

74. Inacalculator, the combination of a se-
ries of reciprocating racks, with a series of
registering gear-wheels normally out af the
plane of movement of said racks, carrying
means interposed between said wheels and
settable thereby, a frame, a rotary disk, a
link connecting said disk and frame for recip-
rocating said racks by the rotation of said
disk, a cam for moving said series of wheels
into the plane of said racks, a series of heli-
cally-arranged cams for operating said carry-
ing mechanisms in succession when said
wheels are out of the plane of said racks, and
means for operating said disk and cams,

75. In a ealeulator, the ecombination of a se-
ries of reciprocating racks, with a series of
registering gear-wheels normally ont of tho
plane of movement of said racks, carrying
means interposed between said wheols and
settable thereby, a frame, & rotary cam-disk,
a link operated by said cam and connected to
said frame for reciprocating said racks by the
rotation of said disk, a cam for moving said
serics of wheels into the plane of said racks.
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a scries of helically-disposed cams for oper-
ating said earrying mechanisms successively
when said wheels are not in the plane of said
racks, and means for operating said disk and
cams. )
76. In acalculator, the combination of a se-
ries of reciprocating racks, with a series of
registéring gear-wheels normally out, of the
planc of movement of said racks, carrying
mechanisms interposed between said wheels
and settable thereby, a frame, a rotary cam-
disk, a rock-shaft carrying an arm recipro-
cated by said disk, a link connecting said
frame and rock-shaft for reciprocating said
racks by the rotation of said disk, a cam for
moving said series of wheels into the plane of
said racks, a series of helically-disposed cams

for operating said carrying mechanisms suc-

cessively when said wheels are out of the
plane of said racks, and means for operating
aaid disk and cams. ’ ,

77. Ina calculator, the combination of a se-
ries of registering gear-wheels, carrying mech-
anisms interposed between said wheels and
sottable thereby, with a series of reciprocat-
ing racks co-operating with said wheels dur-
‘movement in one direction, plural
geries of projections varying in height, one

series for each rack, means for determining
. which %mject_:ion in each series shall co-oper-’
t!

ato with its rack, and means for reciprocating
said projections to move the racks and for op-
erating said carrying.mechanisms success-
ively when said racks and wheels are not in
operative engagement. ’

78. In acalculator, the combination of a se-
ries of registering gear-wheels, carrying mech-
anisms interposed between said wheels and
settable thereby, with a series of reciprocat-
ing racks co-operating with said wheels dur-
ing their movement in one direction, plaral
series of projections varying in height, one
neries for each rack, means for determining
which projection in each series shall co-oper-
ato with itsrack, means for reciprocating said
projections to move the racks, and means for
operating said earrying mechanisms succeas-

ively when said racks and wheels are not in

operative engagement. _ ‘
79.. In a calculator, the combination of ase-

rios of rogistering gear-wheels, carrying mech- |
anisms interposed

between said wheels and
sottablo thereby, with a series of reciprocat-
ing racks co-operating with said wheels dur-
ing their movement in one direction, plural
series of projections varying in height, one
sories for each rack, means for determining
which projection in each series shall co-oper-
ato with its rack, means for reciprocatingsaid
projections to move the racks, and a shaft
carrying & helically-arranged series of cams
for operating said carrying mechanisms suc-
cessjvely when said racks and wheelsare not

in.operative enia,gement. -
- 80. In acalcu , thé combination of a se-
rlesof registering gear-wheels, carrying mech-

anisms interposed between said wheels and

556,720

settable therehy, with a series of reciprocal-

ing racks co-operating with said wheels dar-

ing their movement in one direction, plural
series of projections varying in height, one
series for each rack, means for determining
which projection in each series shall co-oper-
ate with its rack, a rotary handle, a frame, a
link connecting said@ handle and frame fe.
reciprocating said. projections to move the

 racks, and a shaft operated by said haundle

and carrying a helically-arranged series of

 cams for operating said carrying mechanisms

successively when said racks and wheels are
not in operative engagement.

S1. In a calculator, the combination of a se-
ries of registering gear-wheels, carrying mech-
anisms interposed between said wheels and

 gettable thereby, with a series of reciprocat-

ing racks co-operating with said wheels dur-

ing their movement in onc divection, pliiral’

70
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series of projections varying in height, one .
geries for each rack, means -for determining.

which projection of each series shall co-oper-
ate with its rack, a rotary disk, a frame, con-

-nections. between said frame and disk for

90

reciprocating said projections o move saide

racks, and means for rotating said disk and
operating said carrying mechanisms success-
ively when said racks and wheols are not in
operative engagement. o
2. In acalculator, the combination of a se-
riesof registering gear-wheels, carryingmech-
anisms interposed between. said wheels -and

settable thereby, with a series of reciprocat-

-ing racks co-operating with said wheels dur-

ing their movement in one dircetion, plural
series of projections varying in height, ono
sexjes for each rack, means for determining
which projection in each series shall eo-oper-

ate with its rack, a rotary handle, & disk re-

volved thereby, a frame, a link connecting

said diskand frame for reciprocating said pro-
jections to move racks, and means for op-

erating said carrying mechanisms success-
ively when said racks and wheels are not ‘in

operative

ecx;fagemenb. )
83. In a calculatar, the combination of & se-’
ries of registering gear-wheels, carryingmech-

anisms interposed between said wheels and

settable thereby, with a series of recigrocat-

ing racks co-operating with said wheels dur-
ing their movement in one direction, plural,
series of projections varying in height, one!
series for each rack, means for determining

which projection in each series shall co-oper-

ate with its rack, a rotary handle, a cam-disk

revolved thereby, a frame, a link connecting:
said disk and frame for reciprocatingsaid pro--

jections to move the racks, and a shaft oper-'
ated by said handle and carrying a helically-
arranged series of cams for operating said
carrying mechanisms successively when said
racks and wheels are not in operative engage-
ment., - '

84. Inacalculator, the combination of & ve-
ries of registering gear-wheels, carryin de-
vicesbetween said wheels and settable tliere-
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with a series of reciprocating racks act-
uating sald wheels during their movementin
ong direction, controlling 'devices for said
racks representing units and tens of the pro-

by,

-ducts of the digits, and adjustable in one di-
*rection to vary the digits of the multiplier,

means for reciprocating the controlling de-
vices.to move said racks, and means for op-
erating said carrying devices successively:
‘while the racks are not actuating the wheels.

85. In a ealeulator, the combination aof the
series of registering gear-wheels, carrying de-
vices between said wheels and settable there-
by, with-a series of reciprocating racks act-
uating said wheels during their movement in
one direction, controlling -devices for ‘said
racks representing units and tens.of the pro-
ducts of the digits, and adjustablie in one di-
roction to.vary the digits of the multiplier,
and means for reciproeating the controlling
devices to move the racks, and for operating
said carrying devices successively while the
racks are not actuating the wheels. ‘

86. In a ealculator, the combination of the
series of registering gear-wheels, earrying de-
vices between said wheelsand settable there-
by, with a series of reciprocating racks act-
uating said wheels during their movement in
one direction, controlling devices for said
racks representing units.and tensof the pro-
ducts of the digits, and adjustable in onedi-
rection to vary the digits of the multiplier; &-
rotary handle and connections for veciprocat--
g said controlling devices to move the
racks, and means for operating said carrying.
devicos successively while the. racks are not
-actuating the wheels.

87. In & caleulator, the combination of the
series of registoring gear-wheels, earryingde-
viceshotween said wheels and settable there-
by, with a series of reciprocating racks act-
uating said wheels during tHeir movement in
one direction, controlling devices for said
racks representing the units and tens of the
products of the digits, and adjustable in one
dirvection to vary the digits of the multiplier,
and a rotary handle and connections for re-
ciprocating
the racks, and for operating snid earrying de-
vices successively while the racks are not
actuating the wheels. )

88. In a calculator,
ries of rogistoring _
vices between. said wheels and settable there-
Dby, with a seried. of reciprocating racks act-
uating said wheels during their
one direction, controlling’ devices for said
racks reprosenting tho units and tens of the
products of the digits, a rotaryhandle, alink
connecting said handle and controlling de-
vices for rociprocating said controlling de--
vices 1) move theracks, and connections with
said- handle for operating said carrying de-

the combination of a yo-

.vices succeasively whilethe racks are notact-

uating the wheols. _
9. In a calculator, the combination of the
serics of vegistering gear-wheels, carrying de-

‘rotated thereby,

said controlling devices to move |

gear-wheelg, carrying de->

movement in |

13

vices between said wheels and settable there-

by, with a series of reciprocating racks actu-

ating said wheels during their movement in
one direction, controlling devices for said
racks representing the units and tens of the
products of the digits, & rotary handle, a disk
1 a link conunecting said disk
and controlling devieces for reciprocating said
controlling devices to move gaid racks, and &
shaft operated by saidhandle and carrying a
series of helieally-disposed cams for operating
said carrying devices successively while 8aid
racks are not actuating the wheels.

90. Inacalculator, the combination of a se-

-ries of registering gear-wheels, carryingmech-

anisms interposed between said wheels and
settable thereby, with:a series of racks co-op-

‘erating with said wheels, reci piocatihg con-

trolling mechanism for moving said racks, an
operating-handle connected by links with said
controlling mnechanism, and conneéctions with
said handle for Lringing said racksandwheels

_into the ssme plane during a portion of the

70
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90

movementofsaid vacks, and for operatingsaid

earrying mechanisms successively when said
ragks and wheels are in different planes.

91. Inacalculater,the combination of a se-
rios of registering gear-wheels, carrying mech-
anisms interposed between said wheels and
settable thereby, with a series of racks co-0p-
erating with said wheels, reciproeating con-
trolling mechanism for moving snid racks, a
votary handle, a disk rotated- thoreby links
reciprocated by said disk and connected to
gaid controlling mechanism, and connections
with said handlo for bringing said racks and

wheels into the same plane during a portion

of the movement of said racks,and for oper-

ating said carrying méchanisms successively
when said racks and wheels are in different
planes. . o ) ’

92. Inacaleulator; ‘the.combination of a se-
rios of registering gear-wheels, carrying mech-
anisms interposed between said wheels and
sottable thereby, with a series of racks co-op-
crating with said wheels, reciprocating con-
trolling mochanism for moving said racks, a
rotary handlg, a disk rotated thereby links
reciproeated. by said disk and connected to
said controlling mechanism, a shaft carrying
a helically-arranged series of cams for oper-

‘ating said carrying mechanisms successively

when anid wheels and racks are disengaged,
and mechanism operatéd by said handle for
bringing said racks and wheels into the samno
plane during a portion’ of the movement of
said racks. ‘

a3. In a caleulator, the combination of a se-
rics of registering gear-wheels, carrying mech-
anisms interposed between said wheels and
scttable thereby, with & series of racks co-op-
erating with said wheels, reciprocating con-
trolling mechanism for moving said racks, &
rotary handle, a disk rotated thereby, links
reciprocated by said disk and connected to
gaid controlling mechanism, & shaft carrying
2 helically-arranged series of cams for ovor-
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ating snid carrying mochanisms suocessively
when said racks and wheels are disengaged,

‘and a cani on said handle-shaft for bringing

said racks and wheels into the same plane dur-
ing a portion 6f the movement of said racks.
. 94, In a calculator, the combination of the
series of registering gear -wheelg, carrying
mechanisms interposed between said wheels,
with & series of racks co-operating therewith,
plural series of projections varying in height,

one series for each rack, means for détermin-.

ing which projection of each series shall co-
operate with its rack, means for reciprocat-
ing the projections, means for bringing said

.racks and wheels into:the same plane during

a portion of the movement of said racks,and
means for operating said carrying meehan-
ismssuccessively when said racks and wheels
are in different planes.

'05. Inaealculator, the cotitbination of a se-
ries of registering gear-wheels,carrying mech-
anisms inte “between said wheels and
settable thereby, with a series of racks co-
lural series of projec-
tions varying in height, one series for each
rack, means for determimng which projectjon

of each seriés shall co-operate with its rack,

means for reciprocating said projections aud
bLringingsaid racks and wheels into the same
planc during & portion of the movement of.
said racks, and means for operating said car-
rying mechanisms successively when said
racks and wheels are in different planes.

96. - In a calculator, the combination of a'se-.

ries of registering gear-wheels,carrying mech-
anisms interposed between said wheels and

seftable thereby, with a series of racks co-

operating therewith, plural series of projec-
tions varying in height, one series for each
rack, means for determining whieh projection
of each series shall co-operate with its rack,

‘means for bringing spid wheelsand racks mto

the same plane during a portion of the thove-
ment of 8aicl racks, and means for reciprocat-
ing said projections. and for operating said
carrying mechanisms successively when said
wheels and racks are not in the same plane.
97. Ina calculator, the ¢ombination of a se-

riesof registoring gear-wheels,carrying mech--

anisms interposed between said wheels and
settable thereby, with a series of racks co-

operating therewith, plural series of -projec—

tions varying in height, one series for each
rack, means fordetermining which projection

of each series shall co-operate with its rack,

means for reciprocating said projections, and
means forbringing sgid wheels and racks into
the same plane during a portion of the move-

. ment of said racks, and for operating said

6o
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carrying mechanisms successively when said-

racks and wheels ars not in the same plane.

98. In a calculator, the combmatlon of & se-
riesof registering r-wheels ,carrying mech-
anisms interp ‘between said wheels and
settable thereby, with a series of racks co-
operating therewith, plu'al series of projéc-
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tions varying in height, onc scries for cach

rack, means for determining which projection
of each sories shall co-operate with its raek,
and means for reciprocating said pro;cetmnq
and for bringing said racks and wheels into
the same plane during a portion of the move-
ment of said racks, and for operating said
carrying mechanisms successiyvely when said
racks and wheels are in different plancs.

. 99. Ina calculator, the combination of & se-
ries of registering gear-wheels, carryingmech-
anisms interposed betwecnu said wheels and
sattable thercby, with a series of racks co-
operatmg therew lth, plural series of projec-
tions varying in height, one series for cach
rack, means for determining which projection
of each series shall co-oporate with its rack,
an operating-handle, a link connecting said

.handle and a frame for reciprocating said pro-

jections, and- connections with said handle
for bringing said racks and wheels into the
same plane durmg a portion of the movement:
of said racks, and for operating said earrying
mechanisms guccessively when said wheels
and racks are in different planes.

100. In a calculator, the combination of a
series of registering gear- wheels, carrying
mechanisms interposed between said wheeols
and settable tliereby, with a series of racks

co-operating therewith| plural series of pro-

jections varying in height, one geries for each
rack, means for determining which projcction
of each series shall co-operate with its rack,
& rotary disk, a frame, connections between
said disk and frameé for reciprocating said
projections, a cam for bringin said racks and
wheels into the same plane during a portion
of the movement of said racks, and means for
rotating said -disk, operating said cam, and
said carrying meclmmsms successively when
said wheels and racks are not in the same
plane.

101. In a calculator, the combination of a
series of registering gear-wheels, carrying
mechanisms interposed between said whecls
and settable thereby, with a serics of -racks
co-operating therewith, plural series of pro-

75

8s

9o

100

105

jections varying in height, oiie series foreach -

rack, means for determining which proj joction
of each series shall co-operafe with its rack,
a rotary handle, a disk rotated thereby, a link
connecting said disk and a frane for recipro-
cating said projections, canis operated by said
handle for bringing said mcEg and whecls
into the same plane during a portion of the
movement of said racks, and for operating
said carrying mechanisms successivol y when
said wheels and racks arc not in the same
plane.

102. In a calculator, the cowbination of a
series of registering gear- wheels, carrying
mechanisms interposed between said wheols
and settable thereby, with a series of racks
co-operating therewith, plural serics of pro-
Jjections varying in hexght one scrios for each
rack, sctting moans for- determining which
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projection of each serics shall co-operate with  sdid carrying mechanisms suecessively when 1o
its rack, an operating-handle, a disk rotated | said wheels and racks are in different planes.
“thereby, a link conneeting said disk and a In witness whereof Thave set iny hand, this
frame for rotating said projections, cams on | 28th day of Oétober, 1895, in the presence of

5 said handle-shaft for bringing said racksand | two witnessces.

wheels into the same plane during a portion LEON BOLLEE.
of the movement of said racks, and a shaft Witnesses:
operated Ly said handle and carrying a heli- CORDIER,

cally-arranged series of eanis for operating A. BARNABE,
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