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~the one relatively to the other, the results be-
ing indicated by figures prevmusly 1mpressed
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New Jersey, 'hf;we mvented certain new and
‘usefal Improvements in Caleulating-Machines,

tor 100115 at the number given in the hole in

as the ten, and carries the other figure or fig-

UNITED STATES

Patent OFrICE.

IRA E. TALLMAYN, OF PATERSON, NEW JERSEY.

CALCULATING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 87,192, dated October 23, 1883,

Application filed May 25, 1883.

(Model.)

To all whom it may concern : ‘
Be 1t known that I, TRA EDGAR TALLMAN,
of Paterson, Passaic. county, in the State of

of which the following is a Spemﬁeatlon

My 1mproved m’tchme 1s based on the prin-
ciple of what are known as ‘‘ Napier rods,”” in
which a number of rods or strips of material
are placed parallel to each other and give the.
desired results by shifting them in position

on the faces of the rods and brought into jux-
taposition by the shifting. I employ analo-
gous rods or bars—one for the units, one for
Lenb, &e.—similarly placed, but made wider,

SO as to carry more figures; and T provide rods
or bars extending across the first and main set
and capable of bem placed transversely,

which cross-bars are pr ovlded each with holes,

so that the}r conceal all the figures, except the
one or two in line with the holes. The trans-
verse bars are shifted according to one of the
quantities, and the vertical:bars are shifted
according to the other. The result presents
through the holes in the transverse bars the
ﬁﬂmes on the vertical bars, which give the re-
quired amount. T'he holes in one of the trans-
verse bars giveé the units, the holes in the
next transverse bar above ﬂwe the tens, and
so on up to any desired nnmber A corre-
sponding number of bars may extend below
the units, giving the decimals. The sums thus
given require tobe added together; but I have
devised means for greatly f%lhtfhtmfr this lat-

ter operation. Tnelined bars, or sunple onide-
lines on @ plate of glass in front of the whole

aid the eye in running -across and 'lSCelt%llIl-
g all the tens in the SBVGI al amounts. The
nett inclined series gives all the hundreds, and
so up and down. The product therefore re-
quires, in fact, to be written but once. As-
suming that there are no decimals, the Opera-

the unit inclined space :md writes down the
figure. Then, mentally adding the several fig-
ures found between the next pair of inclined
lines, and counting them all for tens, he writes
down the right- hand fieure of the sum thereof

1res to the left thel eof 1nto the thlrd column,

‘mal equivﬂénts

and so on. Marks are provided with suitable
plain figures, to aid in adjusting the several
bars in their posmons Means are employed
for insuring sufficient friction to hold them
with 1easonftble firmmness in their
places, where they may be adjusted. An
eq&ly—opemted slide is provided for readjust-
ing all the bars to zero after each operation,
reftdy to commence the next.

The device may be conveniently made of a
size like an ordinary checker-board. The
strips may be of pastebmrd or other substan-
tial material of sufficient thmhness. I can use
metal, ivory, hard rubber, or fine-grained
wood. The several figures may be pmnted in
1k, or engraved, or 01311@1 wise impressed; or
both these means may be adopted for hfwmﬂ
the several figures clearly, legibly, accur ately
and perm'mentlv placed.

I have devised means of multiplying with
the most commonly-used vulgar fractions with-
out requiring the operator to know the deci-
Itliesin markingthe proper
number of stiffly-connected bars w1th the fig-
ures for multiplying by the required declmfmls

55

several

60

05

7

75

and engraving or otherwise marking on the

projecting emls of the bars the vulgar fractions
alone, or the vulgar fractions and also their
demm%l equivalents.

The accompanying dlawmﬂs form a part of
this specification, and 1'6131{—3-:;@1113 what I con-
sider the best means of carrying out the in-
vention.

Higure 1 is a plfm of my entire machine
1‘efuly for operation, adjusted to zero. Tig. 2
18 a vertical section on the line z 2 in I‘m 1.
Fig. 3 1s a plan view, representing a 1:)01*1:10]:1

S0 _'

53

of a transverse bar and a portion of a vertical go

bar on a larger scale. Iig. 4 is a face view of
the main 1301"t1011 with the transverse bars
drawn out and the front glass, with its frame,
removed.

Similar letters Of reierence lndlcate corre-

_spondmm parts 1n all the figures.

A is a foundation-board, and A’ A% &e.,
strips of the same or different material, glued
or otherwise firmly secured thereon, formme
together with the foundation- bmrd the Yed
fmme work of the machine.

B are transverse bars,

mounted between

suitable guiding-strips, A They are 1)1‘0‘5?'1(16(1
| with holes b Z)’; as shown.

95

100




'C are the vertical bars in rear of the trans-
verse bars B. 'These vertical bars C carry the
figures. In front of the whole is a plate of

- isinglass, D, having diagonal lines d plainly

IO

20

marked thereon |

The figures are arranged in squares F F’,
one square to -be presented to each hole b b,
Each square has eighty-one equal spaces, the
square being divided into nine equal parts,
both transversely and vertically. .If we hold
one of the bars Cin position, and shitt a bar, B,
the upper row of figures in its several Squeres
is presented to the several holes b .0’. The
changes of position of one of the transverse
bars B will present through the holes b §', in

‘succession, all the several figures produced by

mn1t1ply1ng one by the given figure which is
represented by such homzontal bar. To aid
beginners, the framing A?, opposite the margin
of the spaces between the inclined lines d,

- should be marked with units, tens, hundreds,

and below the units with tenths, hundredths,
&e. To facilitate the adjusting of the bars B
and C in their required positions, the holesm
in the pr OJeotlng ends are distinguished by

figures. -
The bars C have, corresponding to each of

- the two holes b 1n eaeh of the transverse bars

30

35

B, two squares, ¥ and F, side by side, a little
distance apart. The changes of position of
the two bars are never sufficient to take the
hole b entirely away from the square F, or to

take the hole &’ entirely away from the square-

R,
ward

‘Each change ot abar, C, upward ordown-

zontal row of the figures in the square F, and

40

~ hole b in the units’ transverse bar B can, by

43

50

- square is the last figure of the product of those
: two numbers.

55
66

65

presents to the hole ¥/ a corresponding hori-
zontal row in the square F'. -Each change of

‘the position of one-of the transverse bars B
presents-to the hole §-a different vertical col-

umn of -figures in-the square F, and presents
to the hole & a-corresponding different verti- -
cal column in F'. Itwill now be seen thatthe

shifting the two bars B and G, be brought into
the right position-for multiplying any of the
nine digits by the same-or-another of the nine
digits, and-that for each-multiplication there
is a distinct space in the square I, which will
bepresented tothe holed. Theﬁﬂ'ure stamped
or-otherwise produced on that portlon -of” the:

Theuse of the other square, F',-
is to similarly present the tens of the product
when the figures are sufficiently high to make
tens. Hundreds are never required in work-
ing with our ordinary decimal notation, be-

cause the squaring of the highest nnmber,‘

nine, is only eighty-one, whlch requires but

two figures, and consequently -calls for but
the two Sqnau:'es F and F. |

- One end of each bar B and of each ber-- Cis
exposed. A series of nine small equidistant

‘holes, m, on the exposed end of each bar, at

the proper distance apart,serves,by inserting
a point in one-of the holes and moving 1t in-

presents to the hole b a different hori-

i
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the bar and of readily engaging -ltr to insure
its being stopped at the right point. To aid

learners,the several holes are marked,réspeet- 70

ively, 1, 2 3, 4, b, 6, 7, 8, and 9. Suppose I
seek to nlnltlplyr 4 into 6. By inserting the
bodkin in the hole 4 in the unit vertical bar

-C, and moving the bar until the bodkin is ar-

rested by its contact with the edge of the strip 7 5

| A’ I@insure that the bar is placed in the ex-

eot]y' correct position to multiply by 4. Then,

by inserting the bodkin in the hole 6 in the

unit-bar B, and moving it until the bodkin is
arrested against the edge of the strip A* I
am certain that the holes b and b’ are set 1n
the correct position. Then,by inspecting the

80

fisures presented through the holes b and b’

theright-hand hole, b,and the 21 in the lett- ha,nd

‘hole, 0.

The same process 1s followed wnsh no more
complication in multiplying other numbers to-
gether. Thus to find the number of hours in
a year of three -hundred and sixty-five days
we shift three of the vertical bars C, placing

the bodkin in the hole 5 in the unit-bar and

moving it down, then inserting the bodkin in

I read at once the product 24, finding the 4in -

90

the hole 6 in the tens-bar C and moving it

down, and finally inserting the bodkin in the
hole 3 in the hundreds-bar C and moving it
down, then inserting the bodkin in the hole
4 in the units-bar B and moving it to the left,

then inserting the bodkin in the hole 2 in the

tens-bar B and moving it to the left. 'The

multiplying 1s now eflected, and 1t only re-

mains to read the result by the aid of the in-.
We find in the inclined column -

clined lines.
units no figure. "We set down as the units 0.
In the nextinclined column,tens, we find 2 and

4, which, added, produce 6. We set downthe
'SIX tens.
‘dreds, we find 2, 1, 2, and 2, which, added by a

In the next inclined column, hun-

mental operatlon as before make 7. Weset

“down theseven hundred In the next inclined
~column, thousands, Weﬁnd 6, 1, and 1, which,
added, nla]{e eight thonsands Whleh we erte
-down, and read8 760. The twotrensvelse bars

below the units- bars are marked B*® and B*%¥,

‘Theseare connected rigidly together by a cross-

‘bar, B, glued or otherwise firmly secured to
the bars B* and B**, so that the moving of
-one of these bars w111 move the other.
1s to facilitate the multiplication by the vul-
gar fractions i
transverse bar L and its several attached bars
. B* B¥F &e., when necessary, by the single -
term ‘‘fraction-bars.’’

2, &e. I will designate the

If it is required to
carry the subdivision to eighths, there should

‘beanother transverse bar correspondingly con-

nected to these two, so as to provide for three

These bars, thus harnessed together for
executing the ang“a,r fractions, may at any time

be 1nstently drawn out and laid aside and their

places filled by corresponding bars movable

95

100

105

11O

115

ThlS

I12C

125

~decimals, and 1f to sixteenths, there should be
four bars connected, to prowde for four deci-
‘mals.

130

separately. Then, by taking out the several

ward, as a means both of convemently movmg | bars C O’ &e., and substltutlng others ﬁgured

"y




“at their lower ends, where they pass under

10

I5

20

.

39
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these decimal-bars, in the same manner as in
the parts above, the machine may be used for
calculations of the ordinary character, adjust-
ing the bars for the decimals in the same man-
ner and with the same effect as the several bars
for the units, tens, &e. The slide for read-
justing the bars to zero is marked G. |
Modifications may be made in the forms and
proportions. Instefmd of holes b {0, 1 can male
those portions of the bars transpar ent. 1 pro-
pose in sonie cases to use very small figures,
and to provide lenses at b ', to mag mfy the
fieure which is presented thereto Whﬂe the

'othel figures are either concealed or rendered

less prommenb by being not magnified. 1 can

use bars B with deep notehes in one edge, to !

serve instead of the holes  b'. It 18 01113 es-
sential that the figures required—one for each
of the correspondmw squares of figures in the

several bars C—be exhibited and pointed to-

or indicated, so that they can be instantly dis-
tinguished from other assocmted figures in the
several squares. --

Instead of fastening together two or more of
the bars for the vulgar fractions, I can use one
bar wide enough to do the whole
this Substltutlon it is necessary simply to take

out the partition A’ between the two bars B+

Bk and introduce one wide enough, with the
several figures in the right posmons thereon.
- T claim as my invention——-

1. In a calculating-machine, a series of par-
allel bars, C, bearing the squares I, figured
as descmbed 1n comblmtlon with the series of

transverse b"lI‘S B, h‘W}lw each two holes or

indicating-points, L b', arranged for Jomt op-
eration, as herein specified.

To make

2. Tn a ealculating-machine, the fixed bars
A?and Al 1n eombuntlon with the two serles
of bars I3 “md (J, one cary rying figures and the

“other provided with the fmpertmes or Indicat-

ing-points b o', and having a portion of the
length of each bar promded with eqmdlst%nt

o

40

holes m, arranged to serve with an instrument 45

engag ed therein in adjusting the several bars
and causing them-to be Stopped by the bars
A® A, as herein specified. -

3. In a calculating-machine having two se-
ries of Dbars, B C, equipped Substfmtmlly as
shown, the 1101(:1 eonuecmm means I, con-
neetmﬂ two or more decimail- b‘us to facilitate

50

the cal culation with valgar fmctlons, as hel ein

specified.
4. Ina (3&10111%1110 nnchme having two sets

of bars, B C, eqmpped substantially as shown,
the slide (x, a(hpted for rapidly and easily ve-
placing the whole series to thelr ZET0 POSI-

tions, as herein specified.
D. The caleulator herein described, consist-
ing of the fixed frame having 1011':11‘511(1111'11

“md transverse Duldes the shdes moving 1n

directions at 1101113 ang les to each other, “and
the tmnsmrent 'phte having inclined lines,
all combined and adapted to serve as and for
the purposes set forth.

In testimony whereof I have her eunto set
my hand, at Paterson, New Jersey, this 21st
day of I “\Ifl}, 1883, 1n the presence of two sub-
Serlbmﬂ Wltnesses

TRA EDGAR TALLMAN.

Witnesses:
FRANK VAN CLEVT
THOMAS W. RANDALL; Jr,

35

60




	Drawings
	Front Page
	Specification
	Claims

