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70 all whom it may concern:

Be it known that I, HUGH ERNEST BROWN,
of the city of Columbia, Boone county, State
of Missouri, have invented certain new and
useful Improvements in Addition-Testers, of
which the following is a full, clear, and exact
description, reference being had to the ac-
companying drawings, forming a part-hereof.

My object is to make an addition-tester;

and my invention consists of the novel fea-

tures herein shown, described, and claimed.
Figure 1 is a side elevation of a machine
embodying vthe principles of my invention,
the casing being shown in section. Fig. 2 is
a top plan view of the parts shown in Fig. 1,
the casing being shown in section.” Fig. 3 is
a rear elevation of the mechanism, the cas-
ing being shown in section. Fig. 4isa front
elevation. Iig. 5 isa view analogous to Fig.
s and showing the operation of the first key.
Kig. 6 is a view analogous to Fig. 5 and show-
ing the operation of the second key.
Referring to the drawingsin detail, the base

7 18 a flat rectangular plate, and the support-

ing-wall 8 extends upwardly from near the
rear end of the plate. The indicator-shaft 9
18 mounted horizontally in the supporting-
wall 8 near its center, and the indicator 10 is
fixed npon the shaft 9 in front of the wall 8.
A ratehet-wheel 11 is fixed upon the shaft 9
back of the wall 8. A bell-crank lever 12 is
pivotally mounted upon the serew 13, which
18 Inserted through the lever and screw-seated
in the wall 8, so that one arm of the lever is

sabstantially in a horizontal position and the

other end of the lever is in a vertical posi-
tlon, as shown in Fig. 3. A pawl 14 is piv-
otally connected to the upper end of the bell-
crank lever and in position to engage and op-
erate the ratchet-wheel 11.
is secured to the wall S and extends upwardly
and laterally in position to engage the upper
end of the bell-crank lever and the pawl 14,
the tension of said spring being exerted to
hold the pawlinengagement with the ratchet-
wheel and to hold the bell-crank lever in its
normal position. A retaining-pawl 16 is se-
cured to the wall 8 in position to engage the
ratchet-wheel 11 and hold it from back ac-
tion. The leaf-spring 17 is attached to the

wall 8 and engages the pawl 16 to hold the

A leaf-spring 15

| the key 21.

|

pawl in engagement with the ratchet-wheel.
Key-posts 18 and 19 are secured to the base

7 in front of the wall 8, and keys 20 and 21

are pivotally connected to the posts, there be-
ing buttons 22 and 23 upon the forward ends

55

of said keys and the rear ends of said keys

passing through slots 24 and 25 in the wall 8,
S0 that the horizontal arm of the bell-crank
lever 12 normally rests upon said rear onds
of the keys. The slots 24 and 25 limit the
motion of the respective keys, so that when
the first key-button 22 is depressed the pawl
14 will rotate the ratchet-wheel 11 one point
and when the second key-button 23 is de-
pressed the ratchet-wheel will be rotated two
points. Spacing-blocks 26 extend backwardly

from the wall 8, and locking-dogs 27 and 28
are secured to the spacing-blocks by means

of the serews 29 and 30, said locking-dogs be-
ing crossed. The free end of the dog 27 rests
upon the rear end of the key 20, and the free
end of the dog 28 rests upon the rear end of
When the key- button 23 is de-
pressed, the rearend of the key passes into the
slot 31 in the dog 27 and elevates the free end
of the dog 28, thus bringing the locking-sur-
face 52 of the dog 28 on top of the rear end of
the key 20 and locking said keys, as shown
in Iig. 6. When the key-button 22 is de-
pressed, the rearend of the key 20 passes into
the slot 33 of the dog 28 and elevates the free
end of the dog 27, thus bringing the locking-
face 34 of the dog 27 on top of the rear end

of the key 21 and locking said key, as shown 8c

in-Fig. 5. Thus it will be seen that only one
key can be operated at a time. A retractile
coil-spring 35 connects the free end of the
dog 28 to the base 7, and a similar spring 36
connects the free end of the dog 27 to the
base.
rear wall 37 and flange 38 is secured to the
base by means of screws 39 and secured to
the wall 8 by means of serews 40, as required
to cover the mechanism mounted upon the
rear side of the wall 8.
shatt 9 has a bearingin the casing.

Upon the face of the indieator 10 and near
its rim appear the numbers 2 1 0 in series.
I have shown four series of these numbers:
but one or more series may be used, as de-
sired. A pointer 41 is secured to the wall 8

A sheet-metal casing comprising the

T’he rear end of the _
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and extends forwardly and downwardly in
front of theindicator. The ratchet-wheel 11
has a number of teeth equal to
numbers upon
be three or a multiple of three. Anynumber
or the sum of any series of numbers when
divided by three will leave as a remainder
either naught, one, or two. In the multiple-
of-three test of addition the threes and mul-
tiples of three are cast out of the digits of the
numbers added, and the final remainder 1S
called the ‘“check-ficure.” Then the threes
and multiples of three are cast out of the
digits of the sum, and the remainderisthe sec-
ond check-figure. If the two check-figures
are the same, no error unless an error or er-
rors of three or a multiple of three has been
made in the addition; but if the two check-
fiscures are different then this indicates that
an error has been made. |
In order to employ this test without a ma-

chine, the operation is as follows: Begin with
the left-hand digit at the top of the column of
numbers to be added, disregard the naughts,
threes, sixes, and nines-aud add the remain-
ing digits, drop the threes or multiples of
three after each addition. Take the follow-
ing example:

457

218

SO4

369

1,343

Begin with the upper left-band figure 4; drop
3 from 4; add the remainder, 1, to 5; drop G
resulting: drop 6 from 7; add the remainder,
1, to 2; drop the 3 resulting; add 1 to the &,
and drop 9 resulting; drop 6 from 8; add the
remainder, 2, to the 4; disregard the O; drop
the resulting 6 and disregard 3, 6, and 9, and
we have asthe first check-figure 0. Nowtake
the sum, 1,848, begin with the left-hand fig-
ure, 1; add the 8; drop the resulting 9; drop 3
from 4: add the remainder, 1, to §; drop the
9, and we have as the second check-figure 0.
The two check-ficures agreeing proves unless
an error or errors of three or a multiple of
three have been made that the addition 18 cor-
rect. The same result is secured by casting
the threes out of the sums of the remainders.
This operation is performed by my machine
in the following manner: Upon the first key-
button 22 I place the numbers 1, 4, and 7, and
upon the second key-button 23 I place the
numbers 2, 5, and 8, disregarding 3, 6, 9, and
0. When the threes are cast out of 4 and 7,
the remainder in either case is 1. Conse-
quently I place 4 and 7 on the same key-but-
ton with the figure 1, and this key-buatton is
upon the key which moves the indicator one
point. When the threes are cast out of 5 and

8, the remainder in each case is 2. Conse-
quently I place the 2, 5, and 8 upon the sec-
ond key-button upon the lever, which moves

|

!

1 0 if the addition 1s correct.

719,734

the indicator two points. Now set the indi-
cator at 0. Referring to the above example,

the number of | strike the first key which has 4 upon it, and
the indicator 10, which must { the indicator

is moved one point. Then
strike the second key which has 5 upon 1t,
and the indicator is moved two points. Then

strike the first key which has 7 upon it, and
the indicator is moved one point. Then
strike the button having 2 upon it, and the
indicator is moved two points.
the button having 1 upon it, and the indi-
cator is moved one point. Then strike the

 button having 8 upon it, and the indicator is

moved two points. Then strike this button
again for the second 8, moving the indicator
two more points. Disregard the 0. Strike the

button having 4 upon it, moving the indi-

catorone point. Disregard s, 6, and 9, and the
indicator stands at 0, so the first check-num-
ber is 0. Now take the sum 1,848. Strike
the key having 1 upon it, moving the indi-
cator one point. Then strike the key having
8 upon it, moving the indicator two points.
Then strike the key having 4 upon 1t, mov-
ing the indicator one point. T'hen strike the
key having 8 upon it, moving the indicator
two points. Then we have as the second
check -figure 0. The two check-figures be
ing alike, the addition is correct unless there
is an error or errors of three or a multiple
of three. This operation may be performed

| very readily upon the machine and without

any other mental action than the selection of
the keys and the disregarding of the threes,
sixes, nines, and naughts. In testing the se-
ries of figures the machine should be started
from O in the firstinstance. Then if the first
check - figure is 0 the machine should be
started from 0O to find the second check-fig-
ure; but if the first check-figureis 1 the ma-

| chine may be started from 1 by striking the

key numbered 1 before beginning to strike
for the digits in the series to find the second
check-figure, in which ease it will stop upon
In like manner
if the first check-figure is 2 the machine may
he started from 2 by striking the key num-
bered 2 upon striking for the digits in the
sum to find the second check-figure, and if
the addition is correet it will stop upon O.
This does away with the necessity of remem-
bering or recording the first check-figure, as
it is only necessary to remember that if the
addition is correct the machine will stop upon
0. On the other hand, if the machine 1Is
started at 0 all the time the first check-figure
must be remembered and recorded, and then
the machine must stop on this figure if the
addition 1s correct.

The essential elements of my additiou-
tester are two keys, an indicator divided into
three spaces or a multiple of three spaces,
said spaces being marked 0, 1, and 2 1n se-
ries, and a connection between the keys and
the indicator, whereby one key will move the
indicator one point and the other key will

Then strike
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move the indieator two points, the numbers1, | of the shaft; a ratchet- wheel upon the shaft

4, and 7 being upon the first key and the num-
bers 2, O, and S being upon the second key.

I claim—
1. An addition-tester, comprising two keys

independently mounted; anindicatordivided

into three spacesor a multiple of three spaces;
and a connection between the keys and the
indicator, whereby one key will move the in-
dicator one point, and the other key will move
the.indicator two points; substantially as
specified.

2. An addition-tester, comprising two keys
independently mounted; an indicator suit-
ably spaced; a wheel having three teeth or a
multiple thereof, connections between the in-
dicator and the keys, whereby one key will
move the indicator one point, and the other
key will move the indicator two points; and
means of locking the keys so that only one

- key can be moved at a time; substantially as

30

35

specified.

3. An addition-tester, comprising two keys
independently mounted; an indicatordivided
intosuitablespaces, said spaces belng marked
0, 1 and 2 in series; connections between the
indicator and the keys, whereby one key will
move the indicator one point and the other
key will move the indicator two points; the
numbers 1, 4 and' 7 accompanying the first
key; and the numbers 2, 5 and 3 accompa-
nying the second key; substantlally as speci-
fied.

4. In an addition-tester, a shaft suitably

mounted; an indicator upon the forward end |

and having three teeth or a multiple thereof;
a bell- cra,nk lever pivotally mounted; a pawl
connecting one end of the bell—crank lever
to the ratchet-wheel; and two keys pivotally
mounted for opera.tlng the bell-crank level
substantla,lly as specified.

5. In an addition-tester, a shaft smtably
mounted; an indicator upon the forward end
of the shafb a ratchet-wheel upon the shaft
and having three teeth or a multiple thereot;
a bell—cra];;k lever pivotally mounted; a pa,wl
connecting one end of the bell-crank lever to
the ratchet-wheel; two keys pivotally mount-
ed for operating the bell-crank lever; and
means of locking one key by the operation of
the other key, so that only one key can be op-

“erated at a time; substantially as specified.

6. In an addition-tester, two keys; an in-

“dicator divided into three spaces or a multi-

ple of three spaces, said spaces being marked
0, 1 and 2 in series, and a connection between

' the keys and the indicator, whereby one key

will move the indicator one point, and the
other key will move the indicator two points,
the numbers 1, 4 and 7 being upon the first
key, and the numbers 2, 5 and 8 being upon
the second key, substantially as specified.

In testimony whereof I affix my signature
in presence of two witnesses.

HUGH ERNEST BROWN.

Witnesses:
J. W. MCBRIDE,
W. . HODGE.
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