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UNITED STATES PATENT OFFICE.

PHILO F. PETTIBONE, OF CHICAGO, ILLINOIS.

IMPROVEMENT IN TAX-CALCULATORS.

Specification forming part of Letters Patent No. 212,498, dated February 18, 1879; application filed
October 1, 1878,

To all whom it may concern :

Be it known that I, PHILO F. PETTIBONE,
of the city of Chicago and State of 1llinois,
haveinvented certain new and useful Improve-
ments in Tax-Computing Machines, of which
the following is a full, clear, and exact descrip-
tion, reference being had to the accompany-
ing drawings, and to the letters of reference
marked thereou, which form a part of this
specification.

My invention relates to an apparatus in-
tended to facilitate the computation and sum-
mation of taxes as they are required to be es-
timated in State, county, or district offices;
and to that end it consists in the several de-
vices and combination of devices hereinafter
fully described.

In the drawings, A is acylinder, ciccumfer-
entially ribbed at# r, and fitted to rotate freely
on the shaft B, which is supported in bear-
ings C C of standards D. In the circumfer-
ence of the cylinder A means are provided for
securing both ends of a set or series of bands,
I I, so that they will severally lie taut upon
the cylinder between the ribs # .

In Fig. 3 of the drawings the eylinder is
clearly shown as being made of sheet metal,
having the ribs » swayed ontwardly therefrom,
Al being one of the two sheet-metal heads,
provided with suitable central Dbearings to
ride the shaft B, The band-fastening device
referred to is also herein clearly shown to
consist in a longitudinal gap in the cylinder,
formed by bending the edges of the cylindric
metal sheet inwardly, and a series of metal
springs arranged to bear upon such inbent
marging, and lying severally between adja-
ceut ribs . The springs shown consist of
metal strips I, bent at the middle to form
eyes e, through which and the eylinder-heads
A’ passes the rod H, holding them properly in
place.

In applying the bands to the eylinder by
means of the springs described, one end of a
band is inserted beneath the spring at one side
of the gap, the band is drawn taut around the
cylinder between the proper ribs, and the
other end secured at the other side of the gap

“in like manner as the first, Marks on the

bands will guide the operator in their appli-
cation to bring them in proper position rela-

tive to each other, for purposes hereinafter ex-
plained.

Referring to TFig. 1, which presents a front
view of the machine, the set of bands thus de-
seribed as fixed to the cylinder will oceupy
the spaces numbered at the top 2, 3, 4, &e.

I 1 are arms, made fast to the shaft B, and
rotated with it by means of the crank J, or
otherwise. These arms extend in one diree-
tion beyond the eylinder to support the eross-
bars M and N, in close proximity to the eyl-
inder, and at the other end they are provided
withsuaitablecounter-balances I/. Atleast one
of the cross-bars, as N, i3 movably secured to
the arms, for which purpose the arms ter-
minate in heads It I, each provided with the
slot s, in which the ends of N slide in a direc-
tion parallel with the surface of the eylinder.

Adjustmentofthebar Nin theslotsiseffected
by means of the set-serews . At points cen-
trally opposite the spaces on the cylinder-sur-
face, between ribs » 7, hooks / hare secured to
the cross-bars M N, by which a second set of
bands, E' I/, are applied to the cylinder, not
fixedly, as in the case of the former set, I3,
but movably with the carrier constituted of
the arms 1 and cross-bars M N, which, as
already seen, has movement independent of
thecylinder on their common axis. The spaces
on the cylinder occupied by the bands thus
movably applied thereto are those numbered
1, 3, 4, 5, &e.,in Fig. 1. Thusitappears that
in space 1thereis a single band secured to the
carrier; in space2thereis asingleband secured
to the eylinder; and in the remaining spaces, 3,
4,5, &c., there are in each two bands, of which
the under one is fixed to the cylinder, and the
upper or outer one is secured to the cross-bars
M N of the carrier.

It is desirable that all of the Dbands of the
outer series shall be equally taut upon the cyl-
inder. They are therefore punctured and eye-
leted, with care to make them of equal length
between eyelets ; but as ameans of individual
adjustment of these bands the hooks % h are
shown to be threaded and to serew to the eross-
bar, so that either may belengthened or short-
ened to properly adjust a band slightly shorter
or longer than others.

On each of the bands 1 and 2, Figs. 1 and
5, are printed the numbers 1 to 100, inclusive,
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in the vertical order, (most clearly shown in
Fig.5,) spaces being left between the successive

"numbers at least equal to,and preferably some-
what greater than, that occupied by the figures
themselves. The figures of band 2 represent
units and tens of value, and those of band 1
hundreds and thousands of value, wherefore
these bands will hereinafter be called “value-
bands.” - , .

1t is plain that, by means of the relatively-
movable cylinder and carrier to which they are
respectively attacbed, the value-bands may be
brought into positions te read any number re-
quired from 1 to 10,000, inclusive—as, for ex-
ample, the 78 of band 1 brought opposite the
63 of band 2 gives the reading $7,863. _

Bands applied to the cylinder at the right
of the value-bands described are called “rate-
bands.” They are made of proper width to

" fill the spaces on the cylinder-surfaces between
adjacent ribs r v, and are each printed with an
arithmetieally progressive series of one hun-

_dred numbers, beginning and increasing with

* a number expressing a°given rate per cent.
Said series of numbers are arranged in the

" same vertical order and with the same vertical

“spaces between them as in the value-bands de-

“scribed, wherefore a rate-band being placed
beside a value-band, with the several numbers
of one horizontally opposite those of the other,

“each number of the rate series will correctly
express the amount of tax on the opposite
value. . ' -

As above explained, two rate-bands are ap-
plied to each cylinder-space, one above the
othér. "On those of the under set, E, the fig-
ares stand near the right of the bands, and
are arranged to severally lie horizontally oppo-,

" site the spaces above the values to which they
relate. On those of the upper set, E/, the fig-
ures stand two places to the left of those on

"set E, being related to values in hundreds
place, and horizontally in line with the values
to which they relate.

The upper set of bands, E’, are either made
of transparent material or are perforated in
their spaces, as shown at 3, Fig. 5, so that when
applied to the cylinder as described—that is,
B/ above E—the figures upon the latter are
seen through the former in proper position at

“the right and above them to be added as they
stand, to give the total tax at each given rate
on a value embracing units to thousands, as
the case may be. ' ‘

To make the distinetion between the two se-
ries more clear, and to avoid confusionin add-

"ing, the under series may be printed in black,

‘and the upper one in red. ‘

Tt is contemplated to have a large number
of rate-bands printed,including all rates likely
to be required, and adapted to be applied to
the cylinder as described—some as fixed bands
E, and an equal number as movable bands E'.
In this case, suppose several taxes—as State,

county, and town-—are to be computed at the

‘respective rates of .0038, .0046, and .0051 on
“the dollar. TFrom the printed bands provided,

those for these rates are selected and applied
to the cylinder—tlie under or ‘black-ones by
means of the spring-clasps F, and the upper
orred ones by means of the carrier-hooks & /.
At the right of the rate-bands are simi-
larly affixed two total- bands, one above
the other, each bearing a series of numbers
expressing the total of all rate numbers in the
same horizontal line at the left. Though they
are summaries of the same rate series, these
total-bands will rarely bear the same figures;

for in making up the under one fractions of -

cents will often be discarded, as required by
local law, while in. making up the outer one
there are no fractions to be rejected. Torthe
outer total, therefore, a printed band may be

found among those provided, if the aggregate

be not too great. .
In the above example a rate series based

on .0135 would be a proper total-band for the

outer series, E’. The under one will need to

be computed-specially for the purpose. T'rac-

tions of cents may be rejected or saved in the
preparation of the lower bands, E, if desired,

according to local requirements, and the bands -

so printed. _ :

To illustrate the use of the machine thus
provided with value, rate, and total bands,
suppose it be required to compute the several
taxes specified on the value $7,860. To ob-
tain their sum, bring the 78 of value-band 1

into’ convenient position before the eye by
meansof the crank J, and the 60 of band 2 hori-

Zontally opposite to it by rotating the cylin-
der. The two, taken together, read the re-
quired number, 7,860. Proceeding directly to
the right of the value number thus produced
to the number on each outer rate-band in the
same horizontal line, add that of the inner
band seen above it, observing the same prac-
tice in the rejection of fractions of cents as

was observed in preparing the under.total- .

band. The several sums will be the amounts
of the several taxes required to be estimated.
The total of these taxes will be obtained by
adding the corresponding figares on the total-
bands. S

For the purpose of guiding the eye with
greater ease and certainty along the horizon-
tal line of figures upon the rate and total
bands, the guide G is provided, hinged to the
cross-piece Q, and supported movably by.the
arms R. These arms have a common center
of motion with the cylinder and carrier—
namely, the axis of the ¢ylinder or shaft B.

In the drawing the arms are shown clampeil
by the straps % « upon an inward cylindrie
elongation of the bearing-boxes, concentric

with the shaft B. The straps « are adapted

to be tightened upon said extensions of the
bearings by means of the screws ¢, Fig. 4,
which will draw the light metal straps into
the spaces cut in the arms beneath them, and
thus cause them to bind. The guide will thus

‘be held by friction at any desired point, and
is either stationary or movable independently
“of the shaft B or the cylinder A. ‘
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The guide may be permauently fixed atany
desired point, or it may be in ‘any other man-
ner movably supported. 4

The guide-piece G is hinged to the cross-
piece Q, in order that its upper edge may be
brought into close proximity ta the bands or
figures to be read, and that it may also e
lifted when necessary to permit the carrier I
M N to pass beneath it. :

As the value-bands 1 and 2 together read
no higher than ten thousand dollars, forlarger
sums I have provided the prism P, whiclt is
removably attached to the guide G, and is
adapted to rotate, so as to present any of its
faces uppermost. The prism is shown sup-
ported at its_ends, reduced for the purpose,
in bearings T, and as Leing temporarily held
from rotating by means of the spring S, which
is arvanged to bear upon the uppermost face
of the prism. On the several faces of the
prism, opposite the value-bands 1 and 2, are
written the values 10,000, 20,000, and the suc-
ceeding multiples of 10,000, according to the
nuamber of faces on the prism; and at the right
of these, opposite the several rate-bands, and
in position to be added in with them, are pen-
ciled figures expressing the taxes on such
numbers ab the rates of the bands opposite.

If taxes are then required on, say, $17,863,
the 63 of value-band 2, the 78 of band 1, and
the 10,000 face of prism P are brought into
broper juxtaposition, and the three sets of
rate-figuresare added. Similarly, total fignres
on the prism are added in with the totals of
the Dbands to obtain the sum of the several
taxes on this amount or valuation.

The figures on the rate-bands deseribed are
preferably in four places of decimals, giving
on the under set, B, mills and tenths of mills.
It therefore, the value-bands are assumed to
read ten higher or ten Tower than units to hun-
dreds, the said rate-bands will show, with
. practical acenracy, the proper taxes on such
differently-read values. .

In like mauner, and for the same reason,
the rate-bands may be read ten higher or lower
than they are pointed to indicate.

For the purpose of facilitating the opera-
tien of the two series of bands as I have ap-
plied them to a cylinder, I have provided the
set-serew O, worked by a small wrench, by
which the cap of the bearing-box C may be
made to bind the shaft B, and so set the car-
rier, with the bands attached, in any desired
position. Wherefore, to produce a new read-
ing on the value-bands, first bring the proper
figures of band 1 before the eye and lock the
shaft and carrier, as described. Then rotate
the cylinder by the fingers applied to the
heads_thereof, A/, until the proper figures of
value-band 2 are in place. TFinally, move the
guide G into position, as already set forth.

When a number of values having the same
or proximate thousands figure are to be sue-
cessively estimated upon—as, say, from 2,000
to 4,000, inclusive—they can all be brought
within range of the eye, and no movement of

%]

thie carrier need be made until they are all
disposed of. The carrier can, in this case, re-
main locked, and only the ¢ylinder and the
guide rotated to obtain the proper successive
readings.

Of course, any other forms of locking de-
vice can be applied to the shaft B in place of
that shown, and the eylinder may be made
fast to the shaft, and the carrierloose thereon,
in which case the locking device might be
preferably applied otherwise than to the shaft.

In general, I do not limit myself to the spe-
cific devices shown for fixing the separately-
detachable bands either to the cylinder or to
the carrier, nor to the devices herein em-
ployed for obtaining the relative movement of
the value, rate, and total bands, nor to the
exact construction of my apparatus in other
respects as shown, for it is evident that bands
may be similarly operated, and to the same
effect, on a plane instead of a cylindric sur-
face; and it is also evident that on either a
plane or a cylindric surface another value-
band and another series of rate and total
bands may be applied and operated. The
added value-band would be placed at the left
of the two described, and the third series of
other bands above series I/, as these are now
above L. In that case the vertical spaces
would need to be greater, and the outer series
would probably need to be perforated to re-
veal two sets of figures, one above the other,
the middle series being transparent or perfo-
rated, as thonght best. Sueh addition would
require an extended frame if made to work in

-a plane, or, if otherwise, a cylinder having a

circamference much greater than the length of
the printed portion of the bands, in order to
avoid certain mechanical difficulties. Where-
fore the use of the two bands only with the
prism P for occasional higher values is be-
lieved to Le preferable.

It is further plain that at the right of one
double series of value, rate, and total bands, as
described, others may be applied to the cylin-
der, either for other values, rates, and totals,
or for other rates and totals having reference
to the values of bands 1 and 2.

The apparatus described may be adapted to
the computation of interest, and to other com-
mercial or actuarial uses, by the substitution
of bands for those described as the several
purposes may require,

The following is an actual problem worked
according to directions above given. Say the
valne-bands are set at 72.86. The black and

red bands will then read as below. The prism
is set 20,000, Then—
Rates. 0038 L0046 0051 L0048 0044 Totals.
Value.—~Black .3268 3956 G 4123 3734 197
72.86 Red 27.36 33.12 36 34.56 3163 163,44
20,000 76.00 92 102 96 83 454
103.69 12552  139.16  130.98 120.06 619.41

In aplane or eylindrie machine having rela-
tively-movable bands, as deseribed, the hands
may be all arranged side Dby side, instead of
upon each other, as herein explained; but such
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arrangement would bring-the figures to be
added in the same horizontal line, instead of
above one another, in which position their ad-
dition would not only be far less convenient,
but would also be extremely liable to error.

Having thus described my inveuntion, I claim
and desire to secure by Letters Patent—

1." A computing-machine having relatively-
movable rate and value bands, each bearing
two places of figures—that is to say, the right-
hand band bearing units and tens, the next
hundreds and thousands, and so on for others
to the left of these.

2. In combination with two or more rela-
tively-movable value-bands, two or more series
of rate or of rate and total bands, connected,in
a manner to be separately detachable, with
mechanism adapted to hold each series in fixed
relation with the particular value-band to
which it arithmetically relates, substauntially
as described. B

3. Thecombination,inacomputing-machine,
of double bands or a double series of bands

bearing numerical figures, one of the bands or

series of bands being movable upon the other,
and transparent, so as to disclose the figures
on the under-band or series, substantially as
described. "

4. In a computing apparatus, the combina-
tion of the rotating cylinder A and the sepa-
rately-rotating carrier I M N, both having a

-common axis, and both adapted to hold a
series of bands encircling the.eylinder, sub-
stantially as and for the purposes specified.

5. The combination of the cylinder A and
the circumferentially-moving earrier I M N,
each provided with mechanism by which a
number of bands may be separately applied
and detached.

6. In the combination of the cylinder A, car-
rier I M N, and the bands E and E/, the eir-
cumferential ribs » » upon the,cylinder, sub-
stantially as shown and deseribed, and for the
purposes set forth.
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7. In combination with the cylinder A, car-
rier I M N, and bands E and B/, bearing nu-
merical figures, as described, the fixed or mov-
able guide G, substantially as and for the pur-
poses set forth. o

8. The combination, with therelatively-mov-
able value-bands 1 2 and the rate or the rate
and total bands of series E and L, of the
prism P, bearing the higher value numbers in
multiples of 10,000, and adapted to have pen-
ciled thereon other numbers opposite the rate
and total bands, substantially as described.’

9. In combination with the cylinder A, a
circumferentially-moving carrier having ad-
justable cross-bars M N, provided with hooks
I h, or other devices for holding and separately
releasing a number of bands encircling the
cylinder, substantially as described.

10. In combination with the cross-bars M N
and the bands E’, the hooks % #, adapted to
screw to the eross-bars or one of them, or other
equivalent devices, whereby the bands E/may .
be separately adjusted to the cylinder, sub-
stantially as deseribed.

11. In the combination of a shaft, B, bear-
ing the fixed arms I of the carrier I M N, and
also bearing the loosely-rotating cylinder A,
mechanism for ‘binding the shaft in its bear-
ings, or otherwise holding the shaft and car-
rier rigidly, while the cylinder is free to rotate
within it, substantially as described.

12. The guide-arms R, hinged to inward or
outward projections of the shaft-bearings C,
50 as to have a common center of motion with
the shaft, but adapted to move or be fixed in-
dependently of the shaft.

In testimony that I claim the foregoing as
my invention I affix mny signature in presence
of two witnesses.

PHILO F. PETTIBONE..

‘Witnesses:
M. E. DAYTON,
A. D, HOFFMAN.




