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CHARLES H. BOEHL, OF GRAND ISLAND, NEBRASKA.

'DEVICE FOR PROVING ADDITION.

SPECIFICATION forming part of Letters Patent No. 626,524, dated June 6, 1899,
Application ﬁledﬁl July 28, 1898, Serial No, 637,129, (No model) |

To «all whom Tt may concermn: | |
Be it known that I, CHARLES H. BOEHL, of
Grand Island, in the county of Hall and State
of Nebraska, have invented certain new and
useful Improvements in Devices for Proving
Addition; and I do hereby declare that the
following is a full, clear, and exact descrip-
tion of the invention, which will enable oth-

ers skilled in the art to which it appertains to

make and use the same, reference being had
to the accompanying drawings, and to the let-
ters of reference marked thereon, which form

part of this specification. o
. Figure 11is a perspective view of the deviee

complete. Fig. 2is a front view of the same
with the slotted front plate removed. Fig. s

- is a view of the slotted front plate detached.
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Fig. 4 is a detail perspective view of inside
grooved guide-block and the rollers, one of
the rollers being slightly removed from the
block. Fig. 5 is a vertical section through
the complete device from front to rear on the
line 5 5 of Fig. 4. Fig. 6 is a vertical sec-
tional view from side to side on the line 6 6
of Fig. 5. Fig.7 is a view of the perforated
strip before it is made into a belt by sticking
its ends together. |
Like letters of reference mark the same
parts wherever they occur in the various fig-
ures of the drawings. | o
My invention relates to calculating-ma-
chines,and hasforitsobjecttoprovideacheap
and simple device whereby the results of add-
ing operations may be mechanically tested by
the rule known as ¢‘ casting out the nines.”

With this objectin view myinvention con- |

sists in a machine of this class, the construc-
tion, arrangement, and combination of the
parts of which will be first fully described
hereinafter, the particular points of novelty
therein being specifically set forth in the ap-
pended claims. | -

Referring to the drawings by letters of ref-

erence, A indicates a box or case rectangu-

|

% -
1

with a curved bottomed groove, as at C' C%,
and a roller is seated loosely in each of said
orooves, as at D?® D3 each roller being piv-
otally mounted in the sides of the case A on
pins K K’

The block C is provided with a series of

nine grooves F' F? [® F* F° F¢ F7 F® F? in its

front face parallel with each other and with
the sides of the case, each groove from left to
right being longer than its predecessor, the

first groove I’ being one space in length, the

second one F? two spaces, the third I?® three
spaces, and so on, increasing one space for

' each groove to the last one F?, which is nine

i

spaces in length.
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The sliding piate B is provided with slots -

G' G G G*G° GY G’ G B°, which when the
plate is in position correspond in length and

| register with the grooves inthe block C. The

plate B is also provided with a slot or open-
ing H, which when the parts are in operative
position is in line with the space between two

| adjacent grooves in the block Cand two ad-

jacent slots in the plate B, being shown in
this instance as in line with the space be-
tween grooves F* and K% and slots G* and G°,
although it would do equally wellin line with
the space between any other pair of grooves
and slots. | | | -
- Iindicates an endless belt, of paper or other
suitable flexible fabric, which is mounted
around the block C and rollers D? D?, occu-

pying the space left in the case A around the

block and rollers, said Lelt being formed by
securing together the opposite ends of the
strip I'.
the strip I' before joining the ends is proved
with nine longitudinally - arranged rows of
perforations, asat J’' J*J2 J*J° J¢J*J°J° which

‘areparallel with each otherand with the edges
of the belt and when the parts are all assem-

bled in operative relation areinline with the
corresponding numbered grooves of block C
and slots of plate B. There are twenty-seven

lar in shape, the top of which is omitted, and | perforations in each-row, and in the space be-

instead thereof a plate B3, slidable in grooves
in the inner surfaces of the sides of the case,
serves to cover the interior mechanism.

C indicates a block rectangular in outline,
secured centrally in the case by screws D,
leaving a space around it at the front, rear,

| tween rows J4and J®the perforations are num-

bered in three series—from ‘“1” to ‘““9” in
each geries. |

Secured between the sides of the case A, at
the top, is a front eross-bar K, which partially
conceals the plate Band coversthe upper ends

and ends. Thisblockisprovidedin eachend | of the slots therein, such cross-bar being
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marked off to correspond with the slots Gr’ &e.;

in the plate aiid each division being maiked

with a number, said numbers ranging con-

secutively from 17 over slot F’ to %9 gyer

slot F% thus indicating the number-spaces in
length ‘of each slot. |
In proving or testing a problem in addition

by casting out the nines the various columns
are added and the sum total placed at the
bottom. The digits of each number are now

~added from left to right and the sum of the l
The
numbers in this column are divided by nine,
and the remainders, if any, dre placed izt an="
| mote spaces.

digits placed in a column to the right.

other column to the right—as, for instance,

2875..17..8
4682..20..2
3754..19..1
9630..18..0
20441.:74..2

In this problem it will be noticed that the re-
sult after casting out the nines is as shown in
the last column.
donhe mentally; and the first column to the
right is unnecessary; being only given to more
clem Ly illustrateé the method 1t will be seen

that the sum of the digits of the numbers to |
be added when themselves to be added give

qeventy—foul as a result, which is eight tunes
nine and two remamdel and the opeletlon 18
proven to be correct, beeeuse the sum of the
digits of the sum total gives the sanie remain-
der (after casting out the nines) as the sum
of the digits of the various humbers gives, as
in the last colurnn to the right.

This method of proof requires considerable .

P

mental e
in.
my device is intended, and its operation in
proving the foregoing opeletmn may be ‘de-
scribed as follows The parts being assembled

ort, and errors are liable to creep

~as before described and as 1llust1 ated in Fig.
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1, with the *“9” showing through opening H,

the operator takes a peneﬂ or 0the1 pomted
instrument and places it in the perforation .
at the top of row J? (indicated by ““2” on the

cross-board) and moves it downward, carry-

1ing the belt along with it two Speees until

st{)pped by the bottom of slot 'G°. This dis-

poses of the digit 2 of the number ¢“2375,” |
and the opemtlon is continued until each of :
-the dlﬂtlts HI3 72 ££7 79 £f.'5 3 ££4: 7 f.’:6 23 “’.8 2? C£2 22
“3 72 ccr- 22 r.:c5 2 cc4: 77 c:g bk c:G 92 &Hd ::3:: are
mmﬂarly dmposed of When he finds that the

ficure ¢ 2,” mdmatmn' a remainder of two af-

te1 eestmn' out the nines, will appear through -
As this agre'ee_w{vith the total
obtained by adding in the usual way, as be- .
fore deseribed, and ea,stlnc-* out the nines from
the total “2014:] » the addition i is proved cor- -

the epening L.

rect.

Another method of using the machineisas
_follews To determine which perforations.to
~ begin with, he takes the ploblem adds the

Much of this operation 1S

It is to avmd the possibility of error that | s

d1cr1ts of the first number mentally, the result
bemi’i‘ ‘¢ 17.” which after easting out nine re-
mains ¢ 8.” Thisindicatesthe first move, and
the operator places his pointin the upper per-
foration in row J® (indicated by ¢“ 8’ on the
cross-bar) and moves it downward, carrying

| the belt along eight §paces, until stopped by

the bottom ef elot GS8. His next move will be

| to mientally add the digits of the second num-

ber, ‘©4682,” the result being ¢ 20,” which af-
ter castmﬂ' out the nines leaves a remainder
9.7 He. now places his pointer in the top
perforation in row J? and moves it down to
the bottom of 8lot G?, moving the belt two
The next number ‘3754, sub-
jected to the same mental process lezwes a
remaiiiderof ‘1,” which requires him to place
his pointer in the top perforation of row J’
and to move it to bottom of slot G, moving
the beltonespace. The last number “9630,”
leaving no remainder after adding the dwlts

| and casting out the nines, reguires no opera-

tion on the maehme Now by adding the dig-
its in the sum total, ¢ 20441,” he finds ¢ 11, -
which after ce,stmﬂ* out the nmes leaves & re-

‘mainder of ““2.” If this agrees with the itm-

ber now show;nﬂ' through the opemnﬂ' H, the

‘operation is correct.

While considerable spaceisnecessaty to de-
seribe these operations, in practice it is very

‘short, simple, and mechanically accurate, the
‘whole operation requiring only the simple

mental addition of each number and dividing
the sum of the digits by nine and the thlee

simple moves on the machine, and my ma-
chine will be found to be a ﬂ'leat assistance
“to persons having many pr oblems 1n addition

to work out.
The machine is extremely simple in con-
struction, cheep to make, and quick, easy,
and a,ceumte in operation.

Having thus fully described my invention,
what I claim ag new, and degire to Secure by
TLetters Patent of the United States, is—

1. The combination, with & ¢ase and tivo
rollers mounted at the top and bottom there-
of, of an endless belt around said rollers pro-
vided with nine longitudinally-arranged rows
of perforations, the numberof perfor ations in
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each row being a multiple of nine, and a cov-

ering-plate pleeed over the belt provided with
nine slots, each located in line with a row of
pelforetmns in the belt and the slots being
graduated in length increasing regularly from
the first slot Wthh is of the length of one

space between the pelforatlons of each row,

to the last slot, which is nine spaces in length,
substantially as described. ~

2. The combination, of the ease, the block
therein grooves at each end and havmg nine
par ellel grooves in its front face, the rolls piv-
oted in the sides of the case at each end of

| the block, the endless belt having one rowof

ficures and nine longitudinal rows of perfora-
tlons surrounding the block and rolls, and the
plate covering the face of the belt and having
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the nine slots,in line with the rows of perfo- |

rations, and provided with the opening for ex-
posing one of the row of figures on the belt,
the perforations of each row being one space
apart and in number a multiple of nine, and
the nine grooves in the block and nine slots
in the plate being of graduated length in-
creasing regularly from one space in length
forthe first on the left, tonine spacesinlength

for the last on the right substantially as de- 10
scribed. |
In testimony that I claim the foregoing as

my own I affix my signature in presence ot
two witnesses. |
CHARLES H. BOEHL.
Witnesses: |

ARTHUR C. MAYER,

A. H. REHDER. | | ®
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