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UNITED STATES

PaTENT OFFICE.

JOSEPH B. ALEXANDER, OF BALTIMORE, MARYLAND,

~ IMPROVEMENT IN CALCYLATING-MACHINES.

Specification forming part of Letters .P._B,tent No. 41.898, dated March 15, 1864,

To all whom it may coﬂcgm:

" Be itknownthat I, Josgrd B, ALEXANDEk, :

of the city and county of Baltimore, and State

of Maryland, have invented certain new and-

useful Improvements in Caleulating - Ma-
chines; and I do hergg:»y declare that the fol-
lowing is a full, cledr, and exaet déseription
of the construction and opération of the same,
reféerence being had to the acecompanying
draw_in%s, making a part of this specification,
in which— S ;
Figure 1 represents in perspective an ex-
ternal view of the machine. Fig. 2 represents
-a vertical section throngh the same. Figs. 3
“and 4 represent in perspective delached por-
‘tions of the machine not distinetly seen in
‘the other figures. Fig. 5 represents a veri-
cal section through the machine, and showing
‘the opposite sides of the wheels from those

shown in Fig. 2. Fig. 6 represents a plan of.

setting the main wheelsall atzero at one oper-
ation, for rearranging them to cowmmesnce a
new operation. o :
Similar letters of reference, where they oc-
cur in the several figures, denote like parts of
the machine in all cases, , T
My invention counsists in a series of eight
(movre or less) sets of wheelsand figared drums,
80 geared and combined and each sel so eon-
_nected with the set next adjacent to it on the
left-hand gide as to faithfully record the re-

sult of any sum in the four cardinal rales of
arithmetic— v.z., .addition, subtraction, mul-

tiplication, and division. L
~ The machine is so. arranged and combined
as to prodace a correct result whether worked
from the left to the right or from {hé right to
the left, One seb of wheels are marked units,
another tens, another hundreds, another thou-
sands, &c., a8 seen in Fig. 1, each set of

_wheels, when added to the adjacent one on its
left, increasing the power of its right-hand seb
by ten. . :

To enable others skilled in the art to make

and use my invention, I will proceed to de-

seribe the same with reference to the draw- |

ings. :
In 3 gnitable box or case I arrange a series
of wheels, of which A represents one, made
of brass or other suitable metal, and having on
its perimeter fifty cogs or teeth, and revolv-
ing loosely upon the shaft H. '

1is-a lever, with its ihner end supported:

-loosely by the shaft H, and L is the handle of
-8aid lever, to.which is attached an indiecator,t.

K is a ratchet or cateh attached to the lever
I, and'J a weight on the ratchet to-keep it in
its proper workiong position. .~ |

B is a wheel eontaining ten teeth, vo which
is atéached a drum, M, on which is marked ag
regular intervals the figures 1, 2, 3, 4, 5, 6,7,

8,9,0. This wheel gears with the main wheel,
1 A, and records the result of addition, as will

be hereinafter explained. .

C is a wheel similar to that B, and gears with
it, and, being figured like B, marks the sub-
traction result; for, as a movément of the

‘wheel B 4dds a’Bgure to {he one standing at

the apertare 2, so does the same movement
subtract & figure from the one standing on C
at its aperture. - S SR

. D and D’ composea double pinion connect-
ed by the drum X, The wheel D is moved
one noteh by a spring cog or tooth working -
on a pivot on the left-hand side of the main
wheel A, "These spring-cogs ¢ occur at every
tenth tooth on the wheel A, as is distinetly
seen in Fig. 2. Whien one of these gpring-cogs
{ comes in contact with a footh of wheel D, it

.moves gaid wheel the extent of one noteh and

then escapes, and thus I’ iz moved one noteb,
and as DY is geared into the teeth of the next
wheel similar to A, it consequently moves that
wheel one notch, and. therefore at every ten
carries one up on that wheel, and %o on
throughout the series, ' '

. Pisa pulley or roller hung upon an arm,
O, and fitting hetween the teeth of the wheel
A, and forced therein by the spring Q. When

‘the wheel A moves until one of its teeth

passes the center of the roller P, said wheel
suddenly moves forward under the pressure

“of the lever I; but if the tooth does not reach

the center and the lever is withdrawn the
wheel A starts back, By this arrangement it
is impossible to make a mistake by carrying
the indicator attached to the lever a little over
or a little under the line drawn above the fig-
ure to be reached on the face-plate, as seenin
Fig. 1. ) '

Z 7 are apertures along each line of figured
drums M, through which are presented a row
of. figures showing the result of the working
of the levers and where the answers to the,
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Sums. worked are to be found, and which may
beimmediately restored to nanghtsby the tura-
ing of a erank, and adevicesuch asthatshown
at Fig. 6. . = L

F is a ratehet-wheel attached to a drum, G,
with 2 pin projeeting from its side, as at s.

The shatt ¥ of this ratehet- wheel, which is-

turned by a crank, has a pin, as ai p, between
each wheel F and drum & throughout the se-
ries. These pins p, coming in contact, restore
all the figured droms te naughts or.tothe zero-
marky by one revolution, and may stop at the
spring-check, as seen at L, Fig. 1, in connee-
tion with another eylinderseries there shown.
The wheel F is one of the series which records

division, andis operated by the lever R, whieh, .

witen depressed, pulls down the ratehet-wheel
oue noich at a time by the hook T, which is
kept in place by a spring, &; or a weight may
be-uged. The lever R is thrown up again by
a spring at its fuleram, and thus cets the hook
T in another notch. = . T -

W is a spring rubbing in a groove in the
dram G to vetard its veloeity when moved,
‘and U'is a cateh to prévent any back ward wo-
tion of the wheel or drum when the hook T
dscends., - '

Fig, 2 répresents a view of the left-hand
sides of a set of wheels in the series, and the
letters of reference are thesame asin Fig. 5.

4 1 4, &e., show the spring-cogs working by
the springs kkk. . When the spring-cog which
matehes every tenth eog on the wheel A comes
in contact with the double pinion D,it marks

thefignre 9 on the druw of the addition-wheel, .

0 be seen through the aperture 7.  If moved
one noteh forward, the wheel D moves one
notch, and D' is moved one notch, The figure
O stands in the aperture in place of 9, and the
figure 1 stands in the aperture on the drum of
the nextset to the left.. If the spring-cog has
teached the downward tooth. of wheel D,
marking 9, and the next set of wheels De

moved, D being attached to IV, which latter

gearing into wheel A of the next set, both
would be moved. . Consequently the spring-
cog would fy under the moving testhof D, ris-

ing behind each passing toosh and ready to |

move D forward one notoh whenever the firss
set i8 worked again, : A

That the external working of my machine
may be more fully understood I will give a
more mintite deseription by reference to Pig.
1of the drawings. Ifoneof thelevers marked
€ he raised to the figire 4 on. the faee-plate,
then the fignred will stand in the aperturs of
its corresponding drum in the addition-line,
The lever ¢’ will fall back to thestarting-point
by its own weight. Iis eatch slips over the
cogs of the main wheel in ity descent; bub
catches the fivst oog in going up, and holds
unbil it carries the wheel over a8 far ag to the
desired figure. Mow that I have added 4 to
naught er zero, if the lever be again wovedto
5 onthe face-plate, S willstand in theaperture,
ag the snmof 4 and 5 mzke 9. If theleverbe
agair rdised to 1 on the face-plate, 0 will stand

-the left, and so on,

in the aperture and 1 will stand ‘in the aper-
tare of the next set, and recording 10, and so
on,

To do a sam in addition, it is only DeCessary
to earry the lever marked ‘“anits’’ to ‘sach
figare on the face-plate as they stand in the
unit-columa to-be added, taking care to bring
the lever back for each figure to be added.
When donejwith the first column, take the next
lever, marked “tens,”” and play off all the
fignres in the second column to the left; then
take the nextlever, marked “hundréds,’” and
play off all the figures in the vexs column to
When 8]l the figures have
heen worked off in the cobuing in which they
stand, the true result of the sum will be found

‘standing in the aperbures of the  addition re-

sult,” as shown in Fig, 1. The machine will
give the same result if worked backward or
irom lefy to right, and this coustitutes one of
the peculiarities of my machine.

To do a sum'in maltiplication, use the ma-
chine as in addition. For instance, if 435 is to
be multiplied, take the first lever and move .
it to the figare 5 on the face'plate six times,
move the next lever on the left to the figure 3
Six times, move fhe next lever to the left to
the fignre 4 six times; now take the second
lever (which would rest under the 3 of the
figures 35) and move it to the Sgure 5 three
times, move the next lever tothe figure 3 thres
times, and the next lever to the figure 4 three
times; then in the addition-live of apertures’
will be found the correet rezalt. In mnléipli-
caticn the lever handled frst must always be
in the column of the figure used as a multi-
plier. 'Thas, if the maltiplier be 6,472, for 2
commencs with the units-lever and work
to the left;. for 7 commence with the. tens-
lever and therm to the left again; for 4 com-
mence with the hundreds-lever, and for &
commence with the thousands-lever, Multi-
plication by my-machine may be worked as

‘well backward as forward, or from left to right
~or right to left, giving always s correct result,

which will be shown at
tion result.’’ :

‘To do subtraction,set ap the largest sum in
the subtraction-line, then work off the figures
of the smaller sum with the levers on the col-
amns ot which they stand, and in the place
of the first sum sef up—the subtraction-line—

the openings * addi-

will ‘be found the frne remainder, whether

worked from right to left, or vice versa,

To do division,set up the sum to be divided
in thesubtraction-tine of aperitires, commence
subtracting the divisor from the lefs-hand end
of the sum, and for each time the divisor is
taken out depress the key of the “ division
result’’ immediately eorrespondir g with the
position of the last Agure in the divisor, When
the division will no longer eomée ouf of ths
first figures of the sum, move it t0 the vight
and subtract again, taking eare to use the next

key to the right in the division vegult, and se

on. When the divisor can no longer be sub-

inthe line of apertures

tracied from the sum,
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of the division resuls wiil be fennd the num-
ber of times the divisor will pass into the sum,
and in the subtraction-line will be found the
remainder, if there be one,

In Fig, 6 ¥ baveshown how all the series of
wheels A may be broughé into position, for
beginning & new sum in any of the rales aid
down, by one single operation, or by simply
turning the crank E a singlerevolution. The
wheels G of the divigion resuli are a)l restorad
into their normal position by the crank X,
TFig. 1, through the pins s p, heretofore de-
scribed, and when arranged the crank is held
by the cabch-spring L. .

Tustead .of the pins, I may use a series of
cams, A', which are fustened to the shaft X,
while the wheels A are loose thereon; and
on the sides of the wheels A are arranged a
series of spring {ogs or pawls, B, held aguinst
the eams A’ by the springs (¢, These pawls,
catching against the shoulders of the cams,
will cause the wheels A fo turn with them in
one direction, whiie in the other diregtion
they will siip over and allow the wheels to
work independent of the ¢ams, The operan-

tion or resuib is substantinily the same as that

of the pins, and may be regarded as 4 modi-
fication of thal arrangement.

What I claim as new and as of my inven-
tiocn is—

1. The eowbination of the separate levers
with the separate sets of wheels, so that the
speed of calenlations is galued from right to
left or from left to right by arithmetiezl pro-
gression, as described and represented.

2. In combination with the wheels A, ihe
spring-eogs ¢, substantially as and for the pur-

‘pose set forth,

3. So combiningaset of fgored drnms with
suitable means of operating them as thab they
will show sabtrastion, working in combing.
fion with those which reeord addition, sub-
stantially as herein deseribed and represeanted.

4, The combination and arrangement of fig-
ured drums, wheels, fase-plates, and levers,
s0 that addition, subtraction, multiplication,
and division may be worked out on one ma-
chine, substaniially as Jdeseribed,

4o B, ALEXANDER.

Witnesses:

A, B, BTOUUITON,
HAYER I’




