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UNITED STATES

PATENT OFFIOT,

EDMUND D. BARBOUR, OF BOSTON, MASSACHUSETTS.

IMPROVEMENT IN CALCULATING-MACHINES.

Specification forining part of Letters Patent No. 138,188, dated Novembar 19, 1872,

To all whom i may eoncern:

Be it known that I, EpMuxD D. BARBOUER,
of the eity of Boston, county of Suffolit and
Btate of Massachusetts, have invented a new
and useful ITmprovement in Caleulating-Ma-
chines; and I do declare that the following
is a full, clear, and exact deseription of the
same, reference being had totheaccompanying
drawing forming part of this specification, in
which—

Figare 1is a plan ¢f case A and of deviee
for moving the registering-slide; Fig, 2 is a
seetion of deviee for moving the registering-
slide; Tig. 3 is a section of ease A online a a
of Tig. 1, and of the registering-slide on Jine
b b ot Iig, 4; Tiig. 4 is & plan of' the register-
ing-slide; TFig. 5 is an elevation of case A and
front plate of the registering-siide on line ¢ ¢
of igs. 3 and 4; aud Fig,  is an elevation of
lever for earrying from one dJdenomination to
another.

This inveution relates to a ealenlating-ma-
chine whicl is coustrusted npon the same
broad prineinle as one for whicl Letters Pat-
ent of the United States, No. 130,404, dated
the 13th day of Augnusi, 1372, were granted to
me, but differing {roin that maching materially
in coustrnetion and operation; and the inven-
tion consists principally in a certain modifiea-
tion of the toothed cylinders or plates de-
seribed in that maehine, by which modification
not only are the foothed plates themselves re-
dueed in size, but the entire machine is much
changed and simplified in its construetion, and
requires, in sowe respects, o different manipu-
lation for its operation. I have, moreover,
added some operative features not shown in
myformer machine, and have dispensed with
some which are used therein.

My present invention, then, eonsists ore
particuiarly, first, in the nse of a series of
plates, cylinders, or their equivalents, (and
whenever in the following specification the
word “plates” is nsed, I desire to Le nnder-
stood as referring also to cylinders or other
equivalent devices,) having upeon their faces
ouly a part of the rows of teeth deseribed and
shown in my former patent—that is to say,
only as many rows of teetl, less one, as there
are units i the first number of the second
denomination of the system of notation, with
reference to which the machine is constracted;

or, in other words, 28 many rows, less one, as
there are numbers in the pritaary denomina-
tion of such system, the several rows repre-
senting, by the number of their teeth, the sev-
eral primary nombers referred to. Thus,in 2
machine eonstrucied on the decimal system,
each plate would lave upon its fhes rows of
teeth correspouding to thie first nine rows of
the cylinders or plates shown in the drawing
attached to my former patent, these nine rows
containing teeth from one to nine in number,
and these teeth performing the sawme function
ag those deseribed in the former patent—ihas
is, the desived row being selected and brought
into the patl of a pinion conneeted with a
dial, as Lereinafter described, the action of
said row of teeth upon said pinion when mov-
ing in its path canses the dial to register the
numnber of teeth in the rew., In thas dispens-
ing with those of the rows of teeth shown in
my former iuvention which represent the
produets of the primary numbers multiplied by
each other and by themselves, T have a small-
er and mnore compact machine; but, inasmuch
ag the entire preduct of a desired multiplica-
tion caunot be set up on the toothed plates,
said preduet cannot be transferred to the reg-
istering mechanism Dby a single movemeanst of
the slide which carries it over the selected
row of teeth, but this movement mnsi be re-
peated as many times as there ave units in the
fignre used as & multiplier. o accompiish
this repeated movement by a single move-
ment of the and is the olject of the seeoiul
feature of my invention, which consists of a
certain mechanism for imparting a recipro-
eating moevewment to the yegistering-slide by
a single movement of a lever which moves
over a seale, by which the number of recip-
rocating movements given to the slide Is con-
trolled and indieated. This same mechanism
is used iu performing operations in division,
and may also be used in addition and sub-
traction. The reeiprocating movemeats of
the slide also eall for a provision by means
of which the pinions which are acted npon by
the cogged plate shall act upon the registers
in one direction only. This provision consti-
tutes the fhird feafure of mwy invention; and
the fourth consists in a wodification of the
carrying movement, by whick it earcies in one
direction only; and the fifth consists in a cer-
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tain arrangetteitt of deviees which I have pro.
vided for printing results of any of the oper-
ations of the machine.

It may be added also that, as the result of
these clianges in the construction of my ma-
* chine, I am epabled to perform the operation
of division without the aid of the sapplement-
ary dials described in my former machine, the
quotient being shown, like results of all other
operations, upon the common register of the
machine, all of which is clearly set forth in
the following deseription.

Similar letters of reference indicate corre-
‘sponding parts.

A, Figs. 1, 2, 3, and 5, represents a case or
frame in which the machinery operates. - The
case or frame has a cover, A% Figs. 3 and 5,
extending across the top, except where the

teeth of pinions N engage with the cog-plates

beneath, B, Figs.1, 3,and b, are plates with
graduated handles ¢ ¢ sliding in the case A.
" T'hese plates have upon their facesraised teeth
. or eogs, arranged according to the nature of
the computations to be performed. The teeth
on the plates, shown in Fig. 1, are arranged
in mine rows, having from one to nine teeth
each, that being the number required for com-
putations on the decimal system. J and J}
Figs, 3 and 4, is the registering-slide, being
formed of two plates, with a space between,
seeured together by the screws J°, Fig. 4, pass-
ing through the pillars J% This slide is moved
to the right or left in guides L and I/, Figs. 1
and 3, and may be lifted in these guides, for &
purpose hereinafter explained. Between the

plates J and J!, and at equal distances apart,

are arranged horizontal shafts or spindles M,
Figs. 3 and 4, carrying the double dials M! and
M*and the doale type-wheels M? and M?, and
having handles m on the front end. There
are to be twice as many spindles as there are
cog-plates B. Upon the spindles M are gear-
wheels #, which run loosely upon their axes
and engage with pinions N below, M‘is a
~disk and pawl, attached rigidly to the gear-
wheel #, which engagés with the ratchet-wheel
P, and turns the spindle M only when the slide
is moved from left to right. When the slide
is moved from right to left, the gear-wheel »
and the disk M? attached to it may be tarned
upon their axes by the pinions N below with-
out affecting the spindles M, The pinions N,
Figs. 3 and 5, are secured to the lower spindles
N’, and engage with the raised teeth upon the
cog-plates below and with the gear-wheels n
above. Upon the spindles M are also seeured
the ratchet-wheel P, Figs. 3 and 4, and the
projection P/, Attached to the side of gear-
wheel # is a thin disk, M% Tigs. 3 and 4, to
prevent therod S from comingin contact with
the teeth on that wheel. Upon the face of
ratchet-wheel P is another disk to prevent the
pawl U from coming in eontact with the pawl
attached to M’. R, Figs.3, 4, and 6, is alever,
pivoted fo the bracket RY, having an arm, 7,
and two pivots, R? supporting the rods 3 and
8, A projection near the end of rod S, on the

under side, Fig. 0, is brought in cotitact with
the projection P/ at every revolution of the
spindie M; and by action of the projection P
the arm s i3 forced through a slot in plate J1,
and placed in a position to be tripped by one
of the studs ¢ £, arranged in the guide L/,
when the slide is moved to the right, 'These
stnds- are arranged a little nearer fogether
than the spindles M and levers R, and have
the effect of tripping the arms r, one after
another, commeneing at the right, in carrying
the tens, By this tripping movement motion
is commwunicated through the rod &, (whick
is attached to the lever R,) pawl U and rateh- .
et P, thereby moving the dial on the left one-
tenth of a revolution. In this mannerthe tens
are carried. M, Figs. 3 and 4, is a dial hav-
ing a set of numbers, from 0 to 9, on its pe-
riphery. M?is a dial connected with MY, hav-
ing a set of the same numbers running in the
reverse order. M3 and M*are type-wheels for
printing the results of all operations, having
raized numbers or type arranged to correspond-
with the order of the numbers on dials M! and
M2 " MSis an ink roller or puff for inking the
type-wheels. In printing, the impression is
taken on a strip of paper, D, Figs. 3 and 4,
which is held by means of sprieg 4 to the
plate I' on top of the registering-slide. The
plate I, Figs. 3, 4, and 5, is hinged to the
slide at f, and may be turned over so as to
press the paper D against the faces of the
type on the- type-wheels. J?, Figs. 3, 4, and
5,1s a cover to the registering-slide, having
windows through which the figures on dials
M! and M? are made to appear. The device
for restoring the several dials to zero, after
performing operations, is shown in Fig. 5, and
consists of a slotted rack, W, having a handle
at W, The rack has teeth arranged on its
lower edge, which engage with the cog-wheels
X attached to the spindle M on the outside of
plate J. These cog-wheels have nine teeth
and one blank, the blank being direeily oppo-
site the zero on-the dials. V, Figs. 1 and 2,
is @ lever pivoted to the case at V/ near the
side of the slide J for the purpose of impart.
ing a reciproeating movement to the latter.
It is connected with the slide by lifting the
latter in the guides L, and replaeing it in such
a manner that the end of the lever will pass
through one of the holes T, shown in Fig. 5,
K is a handle operating, by means of pawl K!,
on the first wheel K2 of a train of wheels and
pinions, causing the lever V, which js attached
by a connecting-rod to the last wheel of the
train, to move from left to right and back
again as many times as the figures indicate
on the graduated are below the handle K,
This graduated arc is shown at Alin Fig, 1,
The train of wheels and pinions may be com-
posed as follows: K? may have twenty-seven

teeth, and gear with pinion K® of nine teeth;

K*, secured to K3, may have eighty-one teeth,
and gear with pinion K?® of nine teeth; K is
gecured to K%, and has a pin on its upper side
to which the connecting-rod X7 is attached.
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Wheels and pintons having other numbers of
teeth may be used; for instance, K* may have
thirty-six teeth, and the ofhier wheels and pin-
lons may have six, thirty-six, and six teeth,
regpectively. It is obvious that the register-
ing-slide may be moved in three ways; first,
by the lever V detached from the connecting-
rod; second, by the handle K, whieh reduces
all repeated action of lever V to one left-to-
‘right movement of the hand; third, by the
hand, without using either handle or lever.
; Operation.

The operation of the machine is as follows:

Multiplication—~Draw out the handles ¢ e,
commencing at the right, until the gradnations
on them irndieate the sum to be multiplied,
and thoe cog-plates B will be moved so that
the rows of teeth corresponding to the gradu-
ations are placed directly in the track of the
pinions N of the registering-slide. The dotted
line B/, Fig. 1, shows the rows of teeth that
are in position to be operated upon. Then
turn the handle K slowly from 0 to the figure
on the are below, which corresponds to the
right-hand figure of the multiplier. The han-
dle K canses the train of wheels to operate
upon lever V, which is connected to the regis-
tering-slide at T, and imparts a reciprocating
motion to the slide as many ties as the fig-
ure on the arc indicates, Mvery time the slide
moves from left to right the teeth of pinions
N engage with the cog-teeth on the plates
B and tarn the gear-wheels # and other con-
neetions of the spindles M as many tenths of a
revolution as there are teeth engaged. When
the slide is moved back again from right to left
the pinions N retraverse the teeth on the cog-
plates, and caunse the gear-wheels » to revolve
upon theiraxes in an opposite direction without
affecting the spindles and dials. The lower
openings in the plate J% now show the result
of the multiplieation by the first figure of the
wultipdier, '

To multiply by the second figure of the mul-
tiplier, raise the registering-slide and move it
one step to the right, dropping it so that the
lever V will enter the next left-hand notel 1.
Then move the handle E (after retarning it
to zero) to that figure on the are which corre-
sponds to the said second figure. The lower
openings in the plate J* will now show the
second multiplication performed and added to
the fivst,

To multiply by the remaining fignres of the
multiplier, repeat for eacl what was done with
reference to the second figure, and the cnmu-
lative results of the repeated multiplieations
;x'il;?successivel yappear at the lower openings
1n

The tens are carried as follows: Whenever
a gpindle, M, with its dials and other attach-
ments, has made a complete revolution, the
projection B/ on the spindie, directly opposite
to the zero on the dial, moves the rod 8 to
the left, and eaunses the arm r of lever R to
be forced out through the slot in 3" into a po-

sition where it may come in contact with the
studs ¢ £ in the gunides I/, These studs, when
the slide is drawn to the right, move the arm
r of lever Ib and connecting-rod S back fo
their original positions, (alter the pinions N
have traversed all the {eeth on the cog-plates
helow,} and communicate motion {o the ex-
tent of one-tenth of a revolution by means of
rod 8/, pawl U, and ratchet P, to the next
left-iand spiedle and dials. By this arvange-
mens there is never more than one ten of each
denominaiion to caxry at a time, and the car-
rying of that is kept back by the lever B un-
til the next left-hand spicdle, being ne longer
turned by its own pinion N, isready to receive
the ten from below., _

The working parts of the machine now be-
ing described are avranged for the decimal
system, but by a diffierent arrangement of the
teeth, and corresponding alterations in the
other parts, the ectonary, nonary, duodecimal,
or any other numerical system can he substi-
tuted. The working parts, teeth, &c., can alse
be arranged so that computations in compound
or mixed numbers of any special denoming-
tiong may be performed.

There is no limit to the ealenlating power
of this machine, it being only necessary to in-
crease the nnmber of cog-plates and their cor-
responding parts, which are alike throngheus
the machine. :

Adadition.—The knobs ¢ ¢, dials %' and M2,
being at zero, draw ouf tie said knobs uutil
the first of the sums to be added appears on
the graduations attached to them. Then move
the handle Il from 0 to 1 and baek again, and
the lower openings in J* will show the figures
transferred trom the eog-plates to the dials.
Set ap the second amount on the cog-plates
by drawing out the knobs e ¢; then move the
bandle K as Lefore. Repeat this process for
each amonut to be added, and the correct ve-
sults will appear at the openings,

Subfraction.—Turn the haudles m {rom vight
to left until the larger sum appears on the
upper dials M2 Then set up the smaller sum
on the cog-plates by drawing out the knobs
¢ ¢ directly nnder the dials nsed, and move the
handle K from 0 to 1 and back again. The
remainder will appear on the upper dials,

Division.—Division is performed, as in prae-
tice, by operating first nupon the lefi-hand #g-
ures of the dividend wutil they are reduced
$0 a remainder smaller than the divisor, amd
then aunexing the other figures, one by one,
until a final yemainder is shown smaller than
the diviser. Iirst, place all the figures of
the dividend upon the dials M? by turaing the
handles m from right to left, puting the first
left-and figure of the dividend on the second
left-hand dial, Then set up the divisor on
the cog-plates by means of the knobs ¢ ¢,
having the figures of the divisor directly nu-
der those figures of the dividend which are
first to be divided, Then draw out the first
left-hand knob ¢ until 1is shown. Thesingls
tooth on the first left-iand eog-plate, which is
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placed in position by this knob, will move the
tirst left-hand lower dial ohe-tenth of a revo-
lution every time a reciprocating motion is
imparted to the slide ; and afterward will move
the other lower dials in succession as the slide
is carried step by step to the left during the
operation, thus registering each figure of the
quotient in its proper order. Then move the
handle K slowly from 0 toward the right, stop-
ping as soon as the figures on the upper dials
M? show a smaller sum than the divisor. The
number of times that the registering-slide has
moved from left to right and back again, or,
which is equivalent, the number of times that
the divisor has been subtracted from the fig-
ures operated upon, will then be shown on the
first lower left-hand dial M, and also upon the
are below, where the handle X is stopped. To
the remainder first obtained annex the next
lower figure of the dividend, by moving the
slide one step to the left, and operate with the
handle K as before. The second figure of the
guotient will thenu appear on the second lower
left-band dial M. Continne in the way de-
seribed until all the figures in the dividend
have been bronght into the ealeulation and
the final remainder appears on the dials M2
The wlole quotient will be found on the dials
M! in proper order.

It is obvicous that many equivalent devices
might be substitutedl for some of those deé-
seribed in the foregoing specification ; there-
fore, in making the following claims I desire
to be understood as claiming not only the de-
vices themselves, but any obvions mechanical
substitnte or equivalent of them when em-
ployed in the connection specified. For in:
stance, the case or frame can be made circu-
lar, and a registering-stide of the same shape
constracted so as to revolve around a fixed
center on the eagé. Or other means of a sim-
ilar nature may adopted for moving the slide,
for turning the spindles only in one direction,
or for printing the result. Or the register-
ing-slide can be made double-acting, asshown

in my former patent. Or there may be two
registering-slides, one for addition and mul-
tiplication, and the other for subtraction and
division, Or the register can be made sta-

tionary, and the cog-plates be made to slide’

instead of having the former to slide and the
latter stationary. Or a train of gearing can

‘be substituted for the lever R for carrying

from one denomination to another. Or anoth-
er set of graduations, but in reverse order,
may be added to the handles ¢ ¢ for the pur-
pose of transferring the minuend and dividend
to the upper dials without having recourse o
the handies m, in the same manner as the mal-
tiplicand is transferred to the lower dials.
Having thus fully described my invention,

what I claim, and desire to receive by Letters

Patent, is—

1. The caleulating-machine, having a series
of plates or their equivalents, each plate being
provided with a single series of rows of cog-
teeth, the rows corresponding in the number
of their teeth to the several primary numbers

of the system in which the operations of the

machine are to be performed, substantially as
described. :

2. In combination with the registering-slide,

the lever V separately, and.also in conunection
with the link K7 handle X, and connecting-
gearing, substantially as described.

3. Iucombination with the toothed platesde-

seribed in the first claim, the pinions N » and
disk M’, carrying a pawl, for the parposes de-
seribed.

-4, In connection with the toothed plates de-
scribed in thefirst elaim, the lever R, carrying
a single pawl, -

5. In combination with the registering-slide,
the plate F, spring D, hinge f, type-wheels M?
and M, and roller M5 or their eguivalents, for
printing or stamping the results obtained.

EDMUND D. BARBOUR.

Witnesses: :

M. T. BARBOUR,
E. A, Ross.




