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SPECIFICATION forming part of Letters Patent No. 770,552, dated September 20, 1904,

Application filed April 8, 1904, Serial No, 202,157. (No model.)

To all whom it may concern:

Be it known that I, ALsErT B. BLY, a citi-
zen of the United States, and a resident of Ot~
tumwa, in the county of Wapello and State
of Iowa, have invented new and useful Im-
provements in Caleculating Apparatus, of
which the following is a full, clear, and exact
description.

My invention relates to apparatus for per-
forming various mathematical operations, be-
ing particularly adapted for the addition of
series of numerals. Its principal objects are
to provide a simple yet accurate calculating
apparatus.

It consists in the various features and com-
binations hereinafter deseribed,and more par-
ticularly claimed. v

Reference is to be had to the accompanying
drawings, forming a part of this specification,
in which similar characters of reference indi-
cate corresponding parts in all the figures.

Figure 1 is a top plan view of one embodi-
ment of my invention, parts being broken
away and in section. Fig. 2 is a longitudi-
nal section on the line 2 2 of Fig. 1, and Fig.
3 is a partial transverse section on the line 3 3
of Fig. 1.

Sdesignates asupport or base, which is here
shown as consisting of a block 10, conven-
iently of wood, in which is formed a series of
parallel longitudinal channels11,here shownas
twelve in number, said channels being situated
between intermediate walls 12. At the end
of each of the channels the block is cut away
to furnish chambers 13, the side walls of which
are slotted at 14, and through these slots ex-
tends a shaft 15, this lying transversely of
the support at each end for its full width. In
each of the support-chambers is located a roll
16, journaled upon the shaft, and over these
rolls and through the corresponding channels
operate endless calculating members or belts
17, which may be of any suitable flexible ma-
terial or of flexibly-connected sections. The
rear of the apparatus is preferably protected
by a back board 18, while upon the front
above the shaft and its rolls are cover-strips
19 19. To aid in holding the belts in place
and protecting them from injury, retaining
members are provided, here shown as cleats

20 extending along the tops of the walls 12
between the cover-strips 19 and furnishing
flanges which at each side project over the
channels. :
Each of the calculating members represents
a decimal group ranging from units at the
right to hundred millions at the left, the
values being inseribed upon the upper cover-
strips, and adjacent to each of said members
or belts are two series of numerals. One of
these, which may be termed the *‘ result” se-
vies, is arranged at A along the bottom of the
channel, preferably at one side thereof, and
consists of the first decimal series from ‘0”7
to *°9,” beginning adjacent to the upper strip
19 and extending to the opposite strip, while
the second or “‘setting” series B occupy po-
sitions upon the cleats 20 at the right of their
belts and comprise numerals from ‘‘1” to
9,” reading from the bottom of the support
upward or in the opposite direction from the
companion result series. The numerals of
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these two series are separated by equal spaces -

and are so arranged that the figures of each
are located midway of the spaces of the com-
panion series.

Each belt bears two sets of divisions,
which are shown in the form of openings.
The setting-divisions C are shown as small
circular perforations, nine in number, these
being at the same distance from one another
as are the numerals, there being three of
these series here illustrated, although their
number may vary with the dimensions of the
apparatus. The result-divisions D are located
at one end of the setting-divisions, between
them and the next series, and are preferably
in the form of triangles, each with an apex
projecting between the perforations, the cen-
ter of the opening being capable of register-
ing with any numeral in the result series as
the belt is moved over them. This triangu-
lar form provides a large result-opening
which will not interfere with the setting-
divisions or substantially weaken the belt.
The setting-divisions not only serve as a
scale, but also as means for engaging the belt
with some pointed instrument to move it into
the desired position. To prevent such in-
strument from scoring the bottom of the
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_are moved in the opposite direction.
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channel or defacing the numerals carried
thereby, there is preferably interposed be-
tween each belt and the base beneath it a
sheet of transparent material 21, preferably }
of glass or celluloid, which extends between l
l
]
|
]

the side walls and from one cover-strip to the
othef.

In preparation for use each belt is set so
that one-of the divisions or openings D reg-
isters with the zero of the series of numerals A.
Now suppose it is desired to add together the
numbers ‘“55” and ‘“55.” The operator
places the point of a pencil or the like in the
division C opposite the figure ‘‘5” of the unit
or right-hand series. By this means he draws
the belt down until this movement is stopped
by the contact of the pencil with the bottom
strip 19, which also serves as a contact mem-
ber. This will cause the figure ‘*5” to appear
through the opening D. The pencil is now
passed to the next or tens belt and the same
operation performed. This also bringsa *‘5”
into view through the opening D of this belt.
This shows that ““55” has been registered.
To add *‘55” to this, the point is trans-
ferred to the units-belt in the division C oppo-
site the numeral **5,” and itis again drawn into
contact with the strip 19. In doing this it
will be noticed that the pencil has been in-
serted in a setting-division above one of the
result-divisions which is in sight above the
strip 19. =~ This indicates that there is one to
carry to the tens-belt, and this is effected by
putting the pencil-point in the setting-divi-
sion opposite the numeral *‘1” and drawing it
down to the strip. The five tens are now
added as before upon the tens-belt, and in
doing this the pencil again coacts with a set-
ting-division above a visible result-division.
Theretfore in the same manner one should be
transferred to the next or hundreds series,
when the result of the addition, ‘‘110,” may
be read through the three result-openings. In
the same manner any combination of numer-
als the sum of which does not exceed the capac-
ity of the apparatus or is less than thousand
millions may be added together.

In vsing the apparatus for subtraction the
same general method is employed, except
that for the number to be deducted the belts
Mul-
tiplications may be treated as mutliple ad-
ditions and divisionsas multiple subtractions.

Having thusdeseribed my invention, Iclaim
as new and desire to secure by Letters Patent—

1. A calculating apparatus comprising a
support provided with separate channels and
having series of setting-numerals and series
of result-numerals situated adjacent to the
channels, and independent calculating mem-
bers movable through the channels. -

9. A calculating apparatus comprising a
support provided with separate channels and |

770,552

having series of numerals situated between
the channels and a second series situated at
the bottom of each channel, and independent
calculating members movable through the
channels.

3. A calculating apparatus comprising a
support provided with channels and having
series of numerals situated between the chan-
nels and a second series situated at the bot-
tom of each channel, calculating members
movable through the channels, and sheets of
transparent material interposed between the
caleunlating members and the bottoms of the
channels.

4. A calculating apparatus comprising a
support provided with channels having inter-
mediate walls and series of numerals situated
upon the walls and in the channels, rolls ro-
tatably mounted at the ends of the channels,
and belts moving through the channels over
the rolls.

5. A calculating apparatus comprising a 83
support provided with channels having inter-
mediate walls and series of numerals situated
upon the walls and upon the support within
the channels, and belts movable through the
channels. ,

6. A calculating apparatus comprising »
support provided with channels having inter-
mediate walls upon which are series of set-
ting-numerals, the bottoms of the channels
having series of result-numerals, and belts
movable through the channels.

7. A caleulating apparatus comprising a
support provided with channels having inter-
mediate walls upon which are series of set-
ting-numerals, the bottoms of the channels
having series of result-numerals, and belts
movable through the channels and being pro-
vided with setting-divisions and a result-di-
vision. S

8. A calculating apparatus comprising a 103
support provided with channels having inter-
mediate walls upon which are series of set-
ting-numerals, the bottoms of the channels
having series .of result-numerals, and belts
movable through the channels and having 110
setting-openings and a result-opening.

9. A calculating apparatus comprising a
support provided with channels and having
series of numerals situated between the chan-
nels and a second series situated at one side
of the bottom of each channel, and calculat-
ing members movable through the channels
and having central series of openings and
openings at one side thereof.

In testimony whereot I havesigned my name 120
to thisspecification in the presence of two sub-

scribing witnesses.
ALBERT B. BLY.
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"Witnesses:
CuesTer W. WHITMORE,
J. F. WEBBER.



