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o all whom it MY Cconcern,:

Be it known that I, Warter Ricnanp
Bowram, a citizen of the United Stat
siding at Chicago, in the county of Coolk

5 State of linois, have invented certain new
and useful Improvements in Calculating-
Machines, of which the following is » full,

welear, and exact specification.
. This invention relates to calculating-ma-
chines, and more particularly to the class de-

re-

and

pR o]
signed for addition and subtraction; and
it has for its primary object to provide an
improved construction of caleulating - ma-
chines of this character which shall be simple

both in mechanism and operation and of in-

expensive construction and especially adapt-

ed as a pocket-machine, ,
A further object is to provide an improved,
simple, and etficient means for preventing
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by one of the indicator members, _
A further object is to provide an improved
means whereby the indicator members may

the completion of its forward rotation.

To these ends and the accomplishment of
other new and useful objects, as will appear,
the invention consists in certain features of
novelty in the construction end arrange-
ment of the several paris ~ere :afier mors
fully described and claimed, and illustrated
in the accompanying drawings, Mustrating
an example of the invention, and in which-—

Figure 1 is a plan view of this improved
machine with a part of the top plate broken
away. Kig. 21is a sectional view on the line
22 of Fig. 1. Fig. 3is an irregular section
on line 3 3 of Fig. 1. Fig. 4 is & section on
line 4 4 of Fig. 3. Fig. 5 is an enlarged per-
spective view of the edge of one of the car-
riers. Fig. 6 is an enlarged detail perspec-
tive view of the operating end of the retain-
ing-pawl for the carriers, and Fig. 7 is an en-
5 larged detail section on line 7 7 of Fig. 1.
The numeral 1is a base-plate or back, and

isa face-plate, and between these two plates
are arranged rotary indicating members or
sks 3 4 5, any desired number of which
ng employed, according to the eapacity of
the machine desived, and which stand, re-
spectively, for the units, tens, and hundreds
columns, and located between these indica.
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" be given a slight retrograde movement upon

tov members or disks are gears op carriers

|

the sarrier from moving accidentally beyond |
the position to which it is positively moved |

6 7, which transmit o tenth of a rotation to 53
each of the indicator-disks on the left from
one complete rotation of the indicator-disks
on the right, as is common in this art, and
these gears or carriers § 7 are also preferably
arranged between the plates 1 2, and the two 60
plates are securad together and the indicator
members and carriers pivoted or journaled
thereon by any suvitable means, such as pins

or bolts &, passing through them. These
bolts or pins 8 are provided with enlarged 65
central portions § to form shoulders against
which the plates 1 and 2 rest and serve as g
means for holding said piates spaced apart.
The periphery of the top plate 2 13 preferably
turned down ageinst the face of the bottom 70
plate 1, as at 10, to close the space between

the plates and form a housing for the disks
and carryving-wheels. Any number of these
bolts or pins may be used as desired and are

of such a size as'to hold the.plates 1'and 2 g 75
sufficient distance apart to prevent them
from bearing too severely against the gears
and indicators,

- The top plate 2is provided with apertures -
11, onie opposite each of the indicator-disks 3, 8o
4, and 5. These indicator members or disks
are or may be duplicates of each other, and
the description of one will apply equally as
well to the others. They are pivoted to the
back plate 1 by means of journals 12, prefer- 85
ably formed by & struck-up portion of the
body therecf, and said struck-up portion en-
gages & suitable aperture in the plate 1.

. An important feature of iy invention re-
sides in the arrangement of {he numbers or go
other characters of numerical value, and it
consists in the employment of two sets of
stch numbers or. characters arranged “In
arithmetical progression from one to zcro and
reversed with respect to each other, so that g3
one series or set progresses in one direction
and the other series or set in an opposite di-
rection. These two sets of numbers or chay-
acters are provided for each of the indicators,
whatever form the latter may have, ard ioco
when such indicators have, asin the example
of my invention shown in the drawin gs, a flat
disk-like form the numbers are arranged in
cireular concentric series. The set of said. .
numbers arranged in arithmetical progres- 103
sion from right to left is arranged upon the
outer fave of the plate around the aperture 11
therein, while the other set, or the set which

3
i



progresses in the opposite direction, is ar-
renged upon the upper face of the base-plate

© 1 within and econcentric with the first set and
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around the journal of each of the indicators
3, 4, and 5. These figures may be placed
thereon cither by stamping, printing, or in
any other manner desired. '

Bach of the. indicator-disks is -provided
with a plurality of tapering apertures 13, one
of which is elongated, as indicated at 14, and

extends inward toward the journal 12 a saf--

ficient, distance as to uncover and expose one
of the numersls of the inner circle carried by
the base-plate 1. The tapered portions of
these apertures are arranged adjacent the

peripheries of the disks. Carrier-disks 6 are

arranged between each two of the indicator-
disks 3, 4, and 5 and are provided with pe-
ripheral depending teeth or lugs 15, properly
spaced for intermeshing with radial teeth 16,
carried by thie peripheries of the indicator-
disks. One of the radial teeth 16 of each of
these indicator-disks, excepting the last one
of the series, is somewhat longer than the re-
maiting teeth, as indicated at 17, and is pro-
vided with a beveled or inclined portion 18,
and this tooth is adapted to engage with the
depending lugs or teeth 15 on the carrier-
disk adjacent thereto, and thereby impart a
tenth of a Totation to the next one of the indi-
cator-disks in the series by means of the en-
gagement of the radial teeth 16 between the
depending teeth 15. Thus it will be scen
that for each comiplete rotation of the units-
disk 3 the tens-disk 4 will receive one-tenth
of a rotation, and the hundreds-disk 5 will
receive a tenth of a,revolution for each com-
plete rotation of the tens-disk 4, and so on
throughout the entire series.

With this construction ard arrangement
of the disks it will be seen that should tle in-
dicator-disk be given a repid rotation the
momentum given to the carrier-disk wculd
tend to carry the same forward to an im-
proper position after the extended tooth or
projection 17 passes out of engagement with
the depending tooth 15. In order to over-
come this terdency ard to insure & proper
movement of the carrier-disks, there 1s pro-
vided a stop or lock 19 in the shape of a
spring-pawl, preferably of the form shown,
on end of which is provided with apertures
adapted to receive ard be held in position
against the base-plate 1 by means of the
pins or lugs 20. The free end thereof pref-
erably follows the contour of the carrier-
disk, end its extremity is provided with a de-
pending portion 21, havirg 2 radizily-pro-
jecting lip or finger 22.
finger 22 extends under the periphery of the

carrier-disk, normelly below the extremity

of the deperding teeth 15, ard is adapted to
be raised between the teeth in the menrer
Bereinafter set forth. The stop or lock 1918
also provided witha depending portion or pro-

Said redial hip or
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jection 23, which is located behind the lip of
finger 22. ~ This projection 23 stands beyond
the periphery of the carrier-disk. and di-
rectly in the path of the movement of the ex-
‘terded finger 17 of the indicator-disk. ‘One
edge of the projection is'inclined or beveled,
as ot 24, and the inclined portion 18 of the

during its course of movement, causing the
same to be reised to permitt the tooth 17 to

the lip or projection between two of the de-
perding teeth 15 and into the path of the
movement of the advancing tooth, which
contacts therewith ard is held in this posi-
tion until the projecting tooth passes from

ter which the stop or-lock will spring down
ageinst the base-plate 1, carrying the radial
projecting lip 22 with it and out of the path

an aperture 25 being provided in the-base-

ip 22: S o .
‘Tn order to prevent the indicator-disks
from being. turned in.thewrong direction,
there is provided a retaining-pawl 26, having
an arm engaging the pins 20, and sa2id paw
is provided with & lip or depending ‘portion
97, preferably struck from the mets ‘thereof.
The lip or portion 27 is adapted:to stand be-
tween the radially-projecting teeth 16 of the
irdicator-disks ard is adapted to be reised
by said teeth when properly rotated and to
spring between the teeth to prevent a back-
ward movement.
aiven to this pawl by means of a spring 28,
loosely engaging the pins 20. -

The face-plate 2 is provi _
struck-up portions 29 adjacent the free end
of the stop or lock 19 to permit the proper

movement of the same.

[>)

plate 2 are provided with stops 30, so ar-
ranged that if a pencil or other implernent be
.inserted in any one of the series of apertures
13 in the indicator-disks and moved toward
the right the motion will be arrested by the
pencil coming against
30, only ome figure of the inner series being

indicator-disks. : :

In order to impart a slight retrograde
movement of the indicator-disks 3, 4, and. 5
to insure the proper engagement of the lip or:
projection 27 of the retaining-pawl 26 te-
fween the two teeth 16, there is provided a-
slot 31 in the face-plate 2 adjacent the stop
30 and the edge of the apertures 11. This
slot is provided with arearward-inclined por-
tion 312, the highest peint of which is located
at the correct stopping-point for the indi-
cator-disks. The lowest point of the slet
315 is so located that the disk may te moved
| slightly-beyond its proper stopping-point; so

pess thereunder and at the ‘same time raise:

beneath the depending lip oriportion 23, af--

of the movement of the depending teeth 15,

Suitable pressure may be -

ded with suitable .,
105"

The edges of the apertures 11 in the face-
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exterded tooth 17 will contact therewith
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plate 1 to permit a proper movement of the
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that upon its backward movement the lip or
projection 27 of the retaining-pawl will posi-
tively spring into the space between two of
the teeth 16 of the indicator-disks, so that
the adjacent tooth will engage therewith.
Thus it will be seen that if an implement is
inserted in any one of the apertures 13 and
the disk rotated the force will be éxerted to-
ward the periphery of the disks and the im-
plement will travel around the edge of the
apertures 11 in the face-plate 2, carrying with
it the disk until the implement strikes the
stop 30, when the outward strain will cause
the implement to move into the slot 31 and
travel to the lowest point 312 therein, where
1t will be suddenly deflected into the inclined
portion 31°, thereby causing the disk to ke
turned slightly backward, so that the retain-
ing-dog will. properly engage the teeth 16,
the tapering portion of the apertures 13 co-
operating with the slot 31 to accomplish this
movement. This arrangement is to facili-
tate the operation of the machine and dis-
penses with the necessity of the operator
stopping to examine the same to see if the

-exposing slot or aperture 14 is correctly po-

sitioned and the indicator-disks properly
locked. ' :

In the operation of this machine it is to ke
understood that the inner series of numbers
are used for addition and the outer series for
subtraction, and the machine is operated in

.the following manner: All of the disks or in-

dicators are so set that the cipher of each of
the inner series will ke exposed through the
aperture 14. . A number may be added by
placing the point of a pencil in that one of
the apertures 13 which is directly opposite
the number in the outer series which is de-
sired and-the disk rotated to the right until
arrested by the stop 30, whereupon the de-

* sired number will ke exposed through the
~aperture 14. - For example, starting with
- the disks arranged as just mentioned and it
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is desired to add nine, the pencil is inserted
in the aperture oppositeé the numker “9”’ of

"the outer series and the disk rotated until

its movement is arrested by the stop 30,
whereupon “9” will appear In the aperture
14. . Should it be desired to add nine to this
result, the same operation is repeated; but
inasmuch as the projecting tooth 17 at the
beginning of the second operation would Le
just hack of one of the teeth 15 of the car-
rier-disk the first -tenth of the revolution of

-the second operation would cause the tooth

17 to rotate the carrier 6 a tenth of a revolu-
tion, and therehy impart a tenth of a revo-
lution to the disk 4, bringing the aperture 14
therein opposite the number “1” in the in-
ner series of numbers, while the disk 3 would
continue to rotate until arrested by the stop
30, whereupon the number “8” would ap-
pear in the aperture 14 in the disk 3, and by
reading the number “1"" in the aperture 14

in the disk 4 in connection therewith the sum
18" appears. Thus each time the unit-
disk 3 makes s complete rotation the tens-
disk 4 makes a partial or tenth revolution,

and each time the tens-disk 4 makes a com-
plete revolution a partial or tenth revolution
1s imparted to the hundreds-disk 5 through
the intermediate carrier-disk 7 and finger 17.

During each movement of the indicator-
disks the carriers are locked and released

by the locking member 19 and the disks

3, 4, and 5 properly positioned in the man-

ner already set forth. Should it be de-

sired to subtract a given number from
the sum thus added up or from any other

amount, the disks 3 and 4, in which the

sum appears in the aperture 14, and also the

disk 5, if the sum be large enough to extend

to this disk, are shifted until the apertures 14
stand opposite the numbers in the outer se-

ries. Thus if the sum appearing in the ap-

ertures 14 be the number just added, ‘“18,”

the disk 3 would be turned until the aperture

14 1s opposite the number ‘8"’ in the outer

series, aad the disk 4 should be turned until

the aperture 14 therein stands opposite the

number ‘‘1’” in the outer series. The pencil

is then placed in the aperture opposite the

number in the outside series which is to be

subtracted.. Should the number be nine, for

example, the pencil would be placed in the

aperture opposite ‘9’ and the disk rotated

toward the right, as before, until arrested by

the stop 30, whereupon the aperture 134
would be opposite the number **9”” of the out-

side series, and the corresponding aperture 14

of the disk 4 would come opposite the cipher

in the outside series, it being understood that

when subtracting the outer series are read

and the number taken is always the one op-

posite to which the aperture 14 stands. Af-

ter thus subtracting, if it should be desired

to again add to the remainder it would be

necessary to again shift the disks. until the

remainder appears in-the aperture 14, where-

upon the addition may be performed, as just

described, by placing the pencil in the aper-

ture opposite the number in the outer series

to be added and then rotating the disk until

arrested by the projection 30. ’

The operation has been described in rela-
tion to only two of the disks; but it is to be
understood that any number of disks con-
stituting the machine may be operated in the
same manner. ' )

With a machine thus constructed it will be
seen that the mechanism is simple in con-
struction and operation and may be made in
a thin flat form suitable for earrying in the
pocket, and the disks and also the carriers are
facsimiles in size and shape, and hence may
be produced from two disks, one for the disks
and one for the carriers, it being unnecessary
to increase their diameter or the length of the.
teeth 15 as the values of the disks progress.
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_ Having thus-fully described the construc-
tion and operation of the machine, what is
claimed as new, and desired to secure by Let-
ters Patent, is— ‘ )

1. In a calculating-machine, the combina-
sion of two sets of digits or characters of dif-
ferent numerical values bearing a fixed rela-
tion to each other and being reversely ar-
ranged, and means whereby the numbers in

‘both sets are indicated and all the numbers in

one set are simultaneously visible and those
of the other set ave only progressively visible.

9. Tn a calculating-machine, the combina-
tion of two sets of characters of different nu-
merical values progressing arithmetically re-
versely of each other, one set being fixed
with telation to the other and permanently
visible, and & movable indicator whereby the
characters of the other set are only pro-
gressively visible, and the characters in either
set may be indicated.

3. Tn a calculating-machine, the combina-
tion of two sets of characters of different nu-
merical values progressing arithmetically re-
versely of each other, and an indicator hav-

ing apertures corresponding in number to the

characters of one set, one of said apertures
being elongated and through which the char-
acters of the other set are progressively visi-
ble. o :

4. Tn a caleulating-machine, the combina-
Hion of two sets of characters of different nu-
merical values progressing arithmetically re-
versely of each other, and a movable indica-

tor having apertures corresponding in num-
‘ber to. the charactors of one set,.

one of said
apertures being arranged to progressively ex-
pose the characters of the other set,. :

5. Tn a caleulating-machine, the combina-
tion.of two sets of characters of different nu-
merical values progressing arithmetically re-
versely of each other in concentric cireles, an
wndscator arranged over one set of said char-
acters and having an aperture through which
said characters are successively visible, and a
covies of additional apertures, one of said aper-
tures being disposed adjacent: each of the
first set of characters. ,

4. In a calculating-machine, the combina-
tion of two sets of characters of different nu-
merical values progressing arithmetically in
opposite direction and in concentric circles,
one sot being fixed with relation to the other,
a’'rotary indicator arranged over one set of

snid characters and having an aperture

through whiclf the characters of said set are
successively visible, a series of additional ap-
ertures adjacent the characters of tite other
set, and a stop projecting across the line of
the said circular series of apertures for ar-
resting the movement of the turning imple-
ment when placed in cie of the said series of
apertures.

7 Tn o calculating-machine, the combina-
tion of two rotary indicating members gach

‘\
|
|
|

|
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having peripheral teeth and apertures formed
therein, and constituting indicating-aper-
tures, characters of different numerical val-
ues arranged in a circular series opposite said
apertures respectively, a carrier-gear.having
teeth meshing with the said teeth on one of
said rotary members for imparting motion to
the latter, fingers on said rotary indicators
projecting beyond the teeth thereof, the
teeth on said gear being arranged within the
sweep of the said fingeronone of said indi-
cators, a second gear having teeth arranged
within the sweep of the latter said finger, and
a third rotary indicator member having
teeth engaging the teeth of said second gear.

3. In a caleulating-machine having a path
of movement for an operating means, the
combination of a plurality of rotary indica-
tors, a carrier for imparting the movement of
one of said indicators to the other, a stop
across said path of movement, and means ad-
jacent the stop for causing a retrograde mo-
tion of the indicators.

9. In a caleulating-machine having a path
of movement for an operating means, the
combination of a rotary indicator, a retain-
ing-pawl, means carried by the indicator and
with which tite pawl codperates, a stop ar-
ranged in the path of said movement and so

- disposed as to cause the indicator to travel

slightly beyond the point at which the pawl
engages one of the codperating means, and
means for transmitting a retrograde motion
to the indicator for seating the pawl.

10. In a caleulating-machine having a path
of movement for an opcraling means, the
combination of a rotary indicator, provided
with peripheral teeth, a retaining-pawl adapt-
ed to engage the teeth, a stop arranged with-
in said pati of movement, said stop being so
disposed as to cause tiie teeth to be moved
sliently beyond the point at which the pawl
engages therewith, and having a slot adja-
cent thereto into wiich the operating means
is deflected to cause tne teetn to be moved
backward against the pawl. :

11. In a catculating-machine having a path
of movement for an operating means, the
combination of a votary indicator provided
with o series of apertures and peripheral
teeth, a retaining-pawl adapted to .engage
the teeth, a stop wititin sald path of move-
ment disposed to cause one of the teeth to
travel sliohtly bLeyond the point of its en-
gacement witn the pawl, and a rearwardly-
disposed slot adjacent the stop and Into
wiich tihe operating means Is deflected, the
end of said siot being so disposed as to trans-
it a retrograde movement to the disk to

cause the tooth to engage the yawl. ..
s L)

19. 1» a caleulating-machine, the combi-
nation of a plurality of rotary mdicators, a
carrier for ‘raparting the movement of one of
said indicators to the other, 2 stop normally
out of the plane of movement of the carrier,
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.out of the plane of
and _a projection “carried by
~adapted. to engage the carrier and stop to ro-

engsaément therewith.

carrier for impart

845,747

and means for engaging and maving said
Stop mto engagement with) the earrier when
the indicator is-operat .

13.°In a ca’lculating-machine, the combi-
nation of a plurality of Totary indicators, a
sariier for imparting the movement of one of
seid indicators to the other, a stop normally
movement of the carrier,
the indicator
tate the former and to move the latter into
“1s. In'g calculating—‘machine, the combi-
nation of g plurality of rdtary,indicators, a
ing motion from one of said

Indicators to the other, and provided with a

S

plurality of depending teeth, a stop provided
with a depending portion and g radial ex
tending lip, and 3 projection carried by the
indicator adapted to rotate the carrier and
engage the projection on the stop for moving
the lip into the path of movement of the car-
rier-teeth:

dn’ testimony whereof I have signed my
name to this specification, in the presence of

October, A. D. 1905,

WALTER RICHARD BONHAM.

~ Witnesses:
Fraxcis A. Hopxins,
J. H. Jocury, Jr.
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‘two subseribing witnesses, on this 31st day of .



