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o all whom ot may concern:
13e 11 known that I, Joux Ausrrr CHEAPE,

a supject of the King of Great Dritain, re- | 10 are details of the members.

sitding at Charlettesville, in the county of

5 Albemarle and State of Virginia, have in-
vented certain new and useful Improve-
~ments 1n Adding Devices, of which the fol-
lowing is & specification. R

My invention relates to an improvement

m aaamng devices, and the object is to pro-

-vide a sunple device for adding, which shall
be composed i few parts not liable to get

out o1 .order and of such & nature that they

may be manufactured at a small initial cost
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15
~ chine, the various parts being of such a na-
turve that the wear upon them is slight and
consequently the machine 1s rendered both
- effictent and durable. _
20  Another object 1s to provide a device of
this character in which the calculating
~mechanism may be easily and guickly re-
versed for corrccting a mistake, that is to
say any number carried torward by mistake
may be returned without resulting in mis-
caleulation or-any diserder to the operating
mechanism. | | .' -
&t} another object is to provide an add-
- mg machine which is readable from eithers
30 side by simply reversing the device endyise.
- Wih the faregoing and other objects in
view, my invention -comprises two or more
fiexible number carrying racks and internal
gears combined, composed -of independent
mernbers each of which carry a2 number, in
connection with endless guide  ways in
which the ends of said members. slide or
travel whercby the same face of said mem-
bers are atways presented outward. .
- My invention also consists in means for
readily assembiing or removing these inde-
pendent” members in putting the machine
together or taking it apart, and it further
consists m driving and transmission gears
vor Imparting periodics] motion from one of
~these Hexible racks and intermal gears to
another. S I
My mvention still further cpnsists in cer-
tain novel features of construction and com-
binations of parts which will be hereinafter
described and pointed out im the claims.
in the accompanying drawmgs:—Iigupe
118 2 plan view of the deviee, Fig. 2 isa
- view with parls broken away. Fig. 3 is a
5o dongitudinal sectional view, Fig. 4 138 bot-
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and easily assembled in the complete ma-

{ tom view with the plate removed. Fig.

[ .

L

5
Is a transverse section. Ifigs. G, 7, 8, 9, and

Lhe frames 1, 1, are arranged in pairs
with endless or QO-shaped guide-ways 9, 2,
tormed 1n their inner faces, whereby two of
‘these grooves face each other, these frames

' bemng held apart by spacing blocks 8, 3, and

the several frames and spacing blocks being
conveniently connected together by bolts or
sumilar means 4, 4, -extending through the
ends of the device, .
The adding mechanism is in the form of
AAlexible racks and internal gears, of which
there may be two, four, or in fact any num-
ber, each composed of a plurality of inde-
pendent number-carrying members 5, 5.
These 1ndependent members are all alike ex-
cepting the numbering which is from zero
to nine in consecutive arrangement. The
ends of .each member are provided with
rounded bearings 6 on their outer surfaces
adapted to approximately fit the curvatere
of the ends of the guide-ways. An orifice
7 opposite the number is adapted to receive
a stylus or other pointed instrument for
shifting the members. Kach member is pro-
vided with a central, inwardly projecting
approximately ¥-shaped tooth 8 whereby to
drive orbe driven. In the construetion illns
trated thete are just thirty of these inde-
-pendent miembers to each column or guide-
way, in othér words, ten on cach side and fve
at each end of-the guide-way, so that when
one of the members containing the number
desired to be added is carried forward, all
the rest of the members in the row are cor-
respondingly actuated, each one pushing the
next one forward. |
N As a convenient means for inserting the
number-carrying members 5, 5, in the guide
wiys, the notches 20, 20, are provided, these
being -cut through the outer flanges of ihe

i

guide-ways, and after the entire complement

of number-carrying members are inserted in

the ways, that is to say, three complete sets

{rom zero to nine in the guide-way, making
thirty 1 all, a filling block 81 is i
the notches to prevent the members
displacement. |
- As a means for transmitting motion from
the untts column to the tens and from the
tens to the hundreds and from the hundreds

.
5, 5, 11’01

to the thousands and so~on, suitable trans-

mission gearing is provided. This consists
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in a sprocket wheel 10 for each row or set
of members. In the device illustrated, these
each have ten teeth, and they are loosely
mounted on a supporting shatt 11, common

to them all, the ends of the shatft being sup-
ported in the plates 12, 12, forming the oppo-

L~ gides of the adding device. 'These

sproc “et. wheels are either driven or drive
wheels'. accordingly as they are actuated by

the row-0f members, or a row of members 1s
actuated By-one of them. Now this {rans-

mission of motion is brought about in the
following way. Each sprocket wheel 1s pro-
vided with a pin 18 extending to the leit
parallel with the axis and the location of
this pin is such that just as the zero m any

column is brought down to the slot 18 this

pin moves the next sprocket wheel to the
left the distance of one tooth and member.
A star wheel 14 is loosely mounted on the

shaft 15 and on one side of this star wheel

there is a smaller gear wheel 142, and one of

these. combined star-wheels and gear 1s

30
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located between cach two sprocket wheels,

so that the teeth of the star wheel are in the

path of the pin 13 whereby once during each |

revolution of the sprocket wheel the star
wheel is moved the distance of one tooth.
The gear wheel 14# is meshed with a pinion
14 on one face of the next sprocket wheel
10 to the left so that when the pin 13 on the

units sprocket wheel engages between two

teeth of the star wheel 14, the next sprocket
wheel 10 will be moved the distance of one
footh. - This transmission of motion oceurs
only with each complete revolution of the
immediate sprocket wheel to the right.
Thus with each complete revolution oi one
of the sprocket wheels to the right, the next

ne to the left is turned the distance of one
tooth, and with a complete revolution of that

~ wheel the next sprocket wheel to the left is

45
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3G
flexible racks and internal gears oi the

 inwsrdly from the centers of the members
~ B; B, are adapted to be received - botween

85

turned one tooth and so oii.  On the other
hand, it may be mentioned in this connec-
tion that the construction is such that while
each sprocket wheel will transmit motion to

all the sprocket wheels to the left, the mech-

anism is gg¢.constructed that none of the.
sprocket wheels will transmit motion to any

of the othe? sprocket wheels te the right. -

Ajs a simple meaps for retaining the trans-
mission mechanism in the position to which
it is turned by.ithe pins on the sprocket
wheels, 2 spring 14* bears yieidingly upon a
éain wheel 142 on ohe side of each star wheel

and each '‘camn wheel is provided with-as

many cam teeth as there are teeth on the
=3 '

sprocket wheel.

u .

in the arrangement illustrated of the rela-
tive position of the members composing the

sprocket” wheels, the teeth 8, 8, projecting

-

every two teeth on the sprocket whegls and _"

as it were to

appear 11 _
turning the device over endwise,

owing to the fact that these teeth are brought
closer together on the curve than when they
are recelved by the sprocket wheel just as
they are leaving the straight part oi the

ouide-way and owing to the fact that they.

approximately fit the teeth of the sprocket
wheel on the curve, ample clearance 1s leit

when they are spread apart on the straight .

part of the guide-way to allow the recelving
tooth of the sprocket wheel to engage and
pick up the next tooth of the
flexible rack even though the next tooth by
reason of its being the last should be somea
distance back owing to faulty constroction
or wear of the members. - |

The face plate 16 of the device s pro-
vided with elongated slots 17, 17, corre-
sponding to each space between guide-ways,
and in position to expose the orifices In the
members 5, 5, and at the lower end of each
slot there is either an enlargement or an
exposure slot 18 at one side of the main slot
and in line with the column of figures 19,
through which the numbers on the members
5, 5, are exposed. | ‘

In operating the adder, at the start 2ll the
zeros are brought down until they appear
through the slots 17, 17. This may be done

by first operating the umits, then the fens,

‘I_ "l-l
l'},ﬁ RN LT
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and then the hundreds column as

of numbers may be opérated independently

and to the right, as previously explained.

| This will bring corresponding numbers di-

rectly beneath each other on the face plate.
Suppose it is-now desired to add four and
five, the operator inserts séme pointed in-

b T

strument in the orifice, opposite the Lgare

- four in the units column, and carries th:s

T-" L I | Lt
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member down as far as it will go.

four then appears in the right hand sict 15,

Now to add five to the four, the operator
inserts his pointed instrument in the oriice
opposite five and repeats the operation. The
numeral nine will then appear in the right
hand slot 18. Suppose to this nine he de-

sires to ‘add four; he 1nserts the instrument

in the orifice opposite four and pulls the

member down and just as the zero appears
through the slot 18 the transmission gear 1s

- operated to move the second column to bring

the numeral one in the second slot. 18. ‘The
operator by pulling the member down as
far as it will go, thus brings the number
which was beneath four in the slot 17 to the
right, the result of adding four to nine
in the two slots as thirteen. DBy
_ 1t could be
operated in the same way from the other side,

will
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thus making it very convenient if desired to

calculate from either one end or the other.

In this way, I have provided a very sumple
.mechanism of comparatively

‘which at the same time are egectua;l in per- .
forming their functions. As has been pre-
| viously mentioned, the number-carryig

few parts
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| membm

mempers may be reversed at any iime and
at any pomnt in order to corvect & mistake, or
what not. In short they may be moved in
either direction without {mmagﬁ to the de-
Vi e, | | | | '.

it s evident thal more or less slight
cnanges might bs resorted to in the form

: oI5 & ] |
and ‘arra angement of the several parts de-

scmbeda Wiﬂ?“{}l"% d;%to 2rting fi’*om_ the
and scops of my mvenﬁ,mn and he
not wish to Hmit myaeu o the
struciion herein S% torth, but:

Y
-
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Having "-"”'n’i«;: %{*a_‘mm my nvendion,
what I @imm s nlew and desire {o secure by
Letiers Ha ‘Lu_wj -

L &n f‘lugw machine having endless
guiGe-ways or races therein, and a conting-
ous ronw of independent members filing said
guide-ways or paces.

2. An addimg machine having endiess
ZUIte-wavs or races therein, and s continu-
ous row 51oIn pﬂ‘"}d“ i number - earrying
memuers filling said g‘;z_-mr WAYS O races,

S04 adds *1g machine having endliess
guide-ways or races thereint, and a conting-
ous row oi mdependent members ﬁiiin;“ naif*

Luuﬂmu ys or races, said meinber:
meam thereon for moving them.

1 An adding rnaclllne having endless
gurde-wa vy or races therein, and a oI

OUs 1ow oF mdeﬂenu_, nit numbe ;*-fﬂz'z‘*ﬂrmu

|-4
'\;-!'-

b :‘:'J ‘
menihers f lm: said guide avs or races,
s:11¢d C"“hmwu% FOW {}i 111111! ) **‘*N‘*”mﬁ

members Delng mo able in elwer dii?ﬂm}ﬂ
deviecs his ng an endless

AR ﬁddm v
guide-way or ra r‘e namber-¢ *w**m nicmbers
filling satd guide-way or race, each and every

mpable of being slid in either fl rec-
tion te continuously move the remaini g
members filling the guide-w vay or race,
whereby  the m{)”emeht of one rember
causes a corresponding movement of all the
rest of the members contained in said guide-
Way or race,

6. An adding device having an o
guide-way or race, a “contintious Tow of
number-ca ‘i*r}?mﬁ members hihnﬂ said guic
way or race, a face plate ov
50 Lol'lsizmmee. that the aimle row Of
hers may e mm?eﬂ fho «:liﬂt:-}_nce OF nine mem-
bers in eith r direction by sliding ;

!

3
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the membery.

7. An *‘sfidmg device having plirality of

engless gunide-ways or E‘EC’&S A continuons
row ¢f independent number-carrying nem-
bers filling said gunide-ways, said members
having a digit on one end and an orifice on
*’(he other, und a face plate havine slots wi hich

_-i'

Xpose one digit :;m{,i *i
Of the face plate
in V@rk_, aly 2 angt,,d

{Jriih"‘@q '{H E}{}}_;_l:"‘:i"ih
een slots huwng cligits

Ot r‘ontmv{}us ﬁ'mde -Ways or races, of
ber- *ilnﬂlw mﬂmneh lelmu *-:,did cuide-
Ways or races i continuous IOWS, *mi‘l Nil-
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ber-carry ing members in the fm‘n‘*'i}f AT 1i-
- 1
AN

ternal gear on thetr Inner ‘-a’ill‘:ii
‘*rmsmiwmia gearing, the teeth of which reg-
ster with said menﬂ‘*ew for transmittin:
woiion. from one row of nunﬂ}&r CATTV N
0 uul’}erq to the other.
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V. Aan adding device comprising a frame

having endless goide-ways and a. continu-
otls  series of number- -Carrying  members
ﬂ*ui{‘i{ld by said guide- ways, their comh’uc-
tion bemng such that they are prevented from
revolving during transit ﬂf the umd{:*,m%
«atid ihetbers ewpdi e of being moved in

| Ei“ﬁ..-}ﬁlf"‘-l J”Lx“ﬁ;?
10, A ;wéf;:emg device comprising a frame
having U-shaped guide-ways, and & continu-

L B
-._._..11.._

.m:.rm‘}ei'- dirrying members.
cnoare fitted {o o S‘ﬁi{h WE VS
and consiructed and Hdapie«:i (o tra verse ft
same without rota ting with respect to 1

gtli{.{e“gf il"r'c"'n; %‘-]1{1 ?-Ileinr_.i{;?}g }1"‘" TJ]II{} {;} Ef"i{rq

NS
formed therein whereby they are cap able of
being moved, |

i1, An adding device COMPrising a frame
having endless mnd e-ways, o series of in "i-f':
pendent number-c ArTvIng mem‘)fem receved

1t said “l‘ilde—-ﬁ"&j 5, slotted face plates on on-
pmtte sides of the device in whmh the mem-
pers trav el, and means fm operating uw
members whereby the total of the ch;f.':‘-t Gt
ANOUNLS W iﬂ be g{,G}'f*ed 0y the members af

L ] L

ru'

12. An &flﬂL ; de vice mmp T1sing frames
naving endless guide-wavs, said guide-wavs
being notched at ‘-I’h&f‘lﬂ veints and i amber-
CATEYING members z;:fi:.ipi‘@{i LG r}e mserted
6 or moved through sald netcehes or +mm
the ruide-wa Vs, wiereby the deviee may b
Assem bled or disasses ..u*a*ie:fﬁ and a iilling piesce
contorming o the shane nf the guide-ways

tor chsvw said notches,
13 “:' iy cdriwn ma
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denenden* nunﬂ“e?' CATTYVINg
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‘w-*-mbezg ﬁ"“f

to sawt guide-ways, of a ve eversible %pT‘{}C‘hPL
wheel adapted to be driven by or drive said
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memt fem, S hfi members

) each ndn.na
1} O }i_

el

ately hnped tooth cen ,..Mi}f 165
cated on it nner face In DOSITIoN to enter
between the feeth on the Spr 0(3.{&1 wheel,

14, in an 3GOINY m(f ine, the (‘mm;m-
tion with frames havi ool U‘”i

ng - shap
11: ~
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he guided by the guide-way, and each D
vided with an approximately ¥-shaped tosth
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e of such econstoniction fhat

{hem ?}j)iounmtew ombrace the

: - sprocket teeth on opposite sides Wi‘ﬂe round-
3. An aduuw machine having a pluralhty

NUm-
these ""H)“*i()klf’mt%l} V - shaped ¢

stifieie

g s curve 1 the guide-way with which the
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of the guide-way to afford clearance for the

‘tooth of the sprocket wheel entering between

two of the members, thus preventing the

19

15

20

teeth from hitting or jamming upon end.

15. In an adding machine, the combina-
tioni with frames 1aving O -shaped guide-
ways in the form of grooves, of number-
carrying members having flattened bearings
at their ends with rounded outer surfaces ap-
proximately fitting said grooves whereby to
travel through the latter without turning
axially thereimn. .

16. In an adding machine, the combina-
tion with frames having guide-ways, a suit-
able casing, shafts therein, and several end-
less series of independent number-carrying

members fitted to and guided in said guide-

ways, of a sprocket wheel for each series of

members, teeth on the members adapted to
be engaged by the sprocket wheels, and |

£ I - 924,320

means for transmitting motion periodically

trom one of said sprocket wheels to the
other. . - -
17. In an adding machine, the combina-

tion with frames having guide-ways, and

number-carrying members guided by said
cuide-ways, of driving and driven sprocket
wheels, teeth on the members adapted to be
engaged by the sprocket wheels, and trans-
mitting mechanism from one wheel to the
other, whereby one series of members 1s a
driver while the other is driven, any one of
said series capable of being reversed at.any
time. -~ |
In testimony whereof I affix my signature
in presence of two witnesses. .
| JOHN ALBERT CHEAPE.
Witnesses: |
Gr. Cassarp TRAPER, J 11,
J. MErCER GARNETT, Jr.

t-o
ot

30




	Drawings
	Front Page
	Specification
	Claims

