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To all whom it may concern : |

Be it known that I, SAaURL J. KELSO, of
Detroit, Wayne county State of Michig an
have mvented anew and Improved (Jmherm -
Machine; and I do hereby declare that the
followmn 1s a full, clear,and exact desemphou
thereof, Whl(,h m]l enable others skilled in
the ‘ut to make and use the same, refercnce

being had totheaccompanying drawings, form-

ing p&rt of this specification, in Whmh——
I‘lﬂure 1 represents a face view of this in-
veut.lon Kig. 2 1s an inverted plan of the

face-plate thereof., I'ig. 3 is a transverse sec-

tion of the same. Ifig.4is an elevation of the
pointed pen used in operating my machine.
Similar letters of reference indicate like
parts. |
This invention relates to a machine which
can be used for adding,subtracting, and mul-
tiplying figures of any desired nmnmtude with
the nre%test ease and facility. I‘m adding
and qubtmctmg a series of wheels are med
which revolve on suitable pins projecting fi om
the under surface of a plate of sheet metal or
other suitable material. Kach of the sheets
is provided with ten or a multiple of ten holes
or cavities, and the face-plate is provided with
semicircular slots, and with figures from 1 to
9 on the convex suleb of said ’%IOtb for adding,
and from 9 to 1 on the concave sides for Sub-
tracting, and a suitable carrying mechanism

18 combined with the wheels in sueh 2 maunar

thas whenever one of the wheels is turned for
ten holes or cavities the next suceeeding wheel
will turn for one cavity. The carrying mech-
anism 18 composed of a series of compound
pawls, each counstructed of two rods, one of
which is hinged to the under surface of the
face-plate, and provided with a nose or cam,
to be acted upon by a pin projecting from the
appropriate wheel, whereas the other rod is
hinged, to the 100&;& end of the first rod, and
pmvlded with a tooth, which catches in the

next succeeding wheel in suech a manner that

whenever the pin of the first wheel passes the
nose or cam of the main rod the second wheel
18 turned one tooth. A rod sliding in suita-
ble sockets on the under surface ot the face-
plate serves to throw the carrying mechanism
out of gear, so that each of the Wlle(‘lb can be
turned independent of the others.

The mnitiplying device consists of a ear-
riage, which is httﬂd oir the case containing
‘{he '1(1(111]0' and subtracting wheels, and tht,
operation of this part of my invention will be
explained as the deserviption proceeds.

A represents a plate of sheet-brass or other
suitable material, which is firmly secured to

' the case B, of w 00{1 or any other snitable ma-

terial. S.:ml plate 1s plOVlde with a Sellﬁb of

- semicircular or seemental slots, a o' o a’ , NC.,

as clearly shown in Fig. 1 of the dmmnﬁs
and under these slots are sitnated the ‘ﬁ]l{f{flh
b " 0* . These wheels revolve freely on
pivots ¢, secured in the face-plate A, and they

are concentric with the slots a ' a2, &,
Bach wheel is provided in its upper side with
a series of holes or cavities, d, to receive the
point of a pin or pointer, (J, N detached view
of which 1s seen in FFig. 2, and these holes are
at such a distance apmt that ten of them will
be visible throngh the seﬁmental slots a «
@, &e. On the sides of the slots, and corre-
sponding to the holes, are figures trom 1 to'9,
the ﬁﬂm" es on the concave sule belng in 1’1-
verse order to those on the convex mde, as
shown in I'ig. 1, The wheels themselves are

also mfuhed with figures, ranning twice from
0 to 9; or, in case the slots ¢ a*.&c should

only occup} one-third of the cirele, the figures

on the wheels would have to run three times
from 0 to 9, &e. One of these figures on
each wheel 1&3 visible througeh a hole ¢ e e
e’, &e., and in making a mlmhtmu the ﬁﬂ 1Hres
visible through theqe holes give the 18::-,11It
Irom the mldel surfaces 01': the wheels b )’ b’
&e., project pins 7, oune pin to each ten hnmes
ol the uppersariaces of said wheels, and these
pius act on noses g, which project from the
edges of rods . These rods are hinged at one
end to the under surface of the face- pht(ﬂ an:l
their other ends are pivoted to bars /, which
slide in suitable guide-brackets 7. I‘101n the
bars ¢ project tuanﬂulm teeth &, which engage
with ratelhet-teeth I on the pulphu}m of the
wheels 0" 0° %) &e., as shown inFig. 2. Springs
m have a teudeucj to depress th(, lOdb fr, hold-

Ing the same in contact with the stops se-

cured in the under surface of the face-plate,
and other springs, 0, have a tendency to Leep
the teeth & in gear Wlﬂl the ratchet-teeth of
the wheels Zr, &e.  Suitable stop-pawls




prevent a backward movement of the wheels
b b, &ce.

A rod, ¢, which slides in sunitable guide-
bmokets 7, is provided with pins s, whlch
when said rod 1s moved 1n the dlreetlon of the
arrow marked on it in Fig. 2, will strike the
bars ¢ and throw the. teeth I out of gear with

the wheels V' 07, &c.
upper edge of the rod are made to drop over

the edge of a plate, u«, which is secured to the.

end of the case B, and thereby said rod 1s held
in position when drawn out against the com-
bined action of the springs o.

In adding up a column of figures the oper-
ation of my machine is as follows: Suppose
the following figures are to be added:

25 L
(322
.01)8

1‘34

I first adjust all the wheels b b’ ?, &e., 0 10—
tnat is to say, to such a position that nothmn
but ciphiers are visible through the orifices ¢
', &e.—and then 1 put the pin C in the hole
oppOSIte the figure 4 on the convex index of the
slot @ of the unit- wheel, and turn the wheel un-
t11 the pin C strikes the lower end of the slot
; then Iplace the pin in the hole opposite the
11 onre 2, and turn the wheel again until said pin
11Les the end of the slot; then I put the pin
in the hole opposite the ﬁn ure 8, and turn the

wheel until said pin strikes the lower end of

the slot. During this last motion of the wheel
b one of the pins f passes the nose g on the
rod A, and by raising the same causes the tooth
L of the bar i to tum the wheel ¥ one tooth.
After this has been accomplished the second
row of figures is added up like the first, using
the Se(...ond or tenth wheel )/ instead of the
first or unit wheel b; and finally the third row
is added up, using thu third or hundreds wheel
b*, and the result appears in the orifices e ¢ €2,
&e., as shown in g, 1.

In subtracting one figure from another 1
proceed as follows., Ixample:

Ifrom 4321

subtract 2756

1565
Register on the face-plate the figures 4391
then on the concave side in thc, anit- wheel
b draw down with the pin 6. This brings 5
opposite the units-orifice e. Them, as 6 1s
oreater than 1, carry 1 to 5, which makes 6,
.-;md move 6 down on fens- wheel b, which mll
leave. 6in tens-orifice ¢/. Iorthe smne_reqsou
in hundreds-wheel 4* bring down 3, leaving 5
in handreds-orifice €% Next bring down 3 1n

thousands-wheel, leaving 1 in the thousands-
orifice ¢°, giving the remainder, 1565.
TFFor multiplying two figures I use the shde

Suitable notches tin the

28,347

D, whlch moves in suitable guiding-grooves v
in’ the edgoes of the case B, as shown in Fig. 3,
and whlch is provided Wlth two slips, w o/,
of ¢lass or other suitable material, one of Whlch
1S ’%tcltl()l] ary and the other movable and which

are divided into a ecertain number of equal
pm*ts, according to the extent of the adding

ruler’s power. The multiplicand 18 pencued
on one and the multiplier on the other strip,
as shown in Fig. 1 of the drawings, and the
operation is (,,wrled out as follows: Bring the
fioure 2 of the multiplier opposite the ﬁﬂ ure 4
Of the multiplicand ; mark theresult, 3, on the
unit-wheel 6; move the slip 20 so that the figure

2 18 0p1)031te to 8 and the figure 5 oppOSIte to
45 multiply 3. by 4 = 12, ‘md mark the 2
on the tens and the 1 on the hundreds wheel ;

multiply 2 by 8 = 16; mark the 6 on the tens
and the 1on the hundreds wheel; move slip w
so as to bring figure 3 opposite to 8 and figure

2 opposite to 23 multlplyo by 8 = 24; m.;u"h 4

on the hundreds and 2 on the thousfmds wheel ;
multiply 2 by 2 = 4; mark on hundreds-w heel
move slip 20 80 as fo bring 3 opposite to 2; mul
tiply 3 by 2 = 6, and mark on the thousands-
wheel, and the 1"esul‘r 9088, will appear through
the orifices ¢ ¢’ ¢° & |

In the same manner two figures of any mag-
nitude can be multiplied, provided the num-
ber of wheels on the face-plateislarge enough
to mark the result. |
~ This machine is very simple in its construc-
tion. It can be operated with ease and facil-

ity, and theliability of making an error is ma-

terially reduced.

By the application of the disengaging-shide
q the operation of setting the wheelb back to
0 1s materally f‘LLllltELt&d, and muach tlme is
saved in the operation of the machine.

What I claim as new, and desire to secure
by Letters Patent, 18—

1. The face-plate A, with segmental slots «
o' ¢ and orifices e ¢ €%, in combination with
the wheels b o' 0* and pointer ¢, all con-
structed and operating in the manner herein
shown and deseribed.

. The jointed rods 7% 4, with noses g and
teeth k, incombination mth the toothed wheels
b I 1 and pins f, constructed and operating
substantially as and for the purpose set forth.

3. The disengaging-slide ¢, In combination
with the carrying mechanism, constructed and
operating substantially as mld- for the purpose
described.

4. The multiplying-slide D, with strips « u,

in combination with the adding mechanism,

constructed and operating subbtantmlly as fmd
for the purpose set forth
The above specification of my invention
signed by me this 256th day of January, 1366.
. SAM. JNO. KELSO.
Witnesses:
R. A. JENNY,
Cas. T. HEWITT.
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