3 Sheets—Sheet 1.

STARK.
ADDING MACHINE.

A,

(No Model.)

| _...U | ;,_R_ : “ "_: & . -u..m
Q) i _, nu..m. _ . -+
B 6| loo i @ v 4 tar—k

i — eyt el Al — e = = - - —-— -I_l il N ]
+ .1 -t e A = —— W - — Lm“.il”w..l._lll.lll T Ilnu-.m“nn 1 _ L

IR EENLIEEERRIL o 1 iy 1 _ |

! .._.._ " " P \ ._ " : ﬂ.D_ Y R i _ |

=L . ' o T—ll

ATTORNEYS

T
D2
e — D
I—'--“ -
®
INVENTOR
CZLLQL?€¢A1;XJ531/gé,

Patented Nov. 25, 1884.

X - . : . 1
L — E Bt g < 1N ﬂt _ & | _“ ﬂ ) o
_,._ — === —m—— SRR 11l Iy ..1#..4% _ [ - Z
i e EE S T |
H_." : cd “ | | _ M.”w.\__. 1,3 7
< - . \ LI
b= x) o D IocoNY Y m" O .
- -t

||||||||||| w=--y - T obeor

] et i ] o —— = —— - LA S -——— ” .|_J_ -
. t ' 3 __nM _ . 6
SR _ —m 0 . :
L N f v ot o ] O b O O
| L e ok i it e I e e I .
|
|
|
|

. Wathmixten, 0 C

I | It

mink - ek - e suls ok LS S - ol sk ot A et el A AR e e s ek el B l.l..*ll”

| :
e — sl 1B “T _ .
—_ _ | . 1.t m
TP o————] L i | ﬂu:-_-ww:ﬁ! a | :
3 VAT S e | RORAOa/ SOl AU TN e - s N

Q _ 21 _ _ » i T “"

[t | ©'0> 0 | I k9 N d_.hmw m

—_— _— e — - — P | - 5
_ 1 S | (ER 3

o

1

I

!

I

|

|

|

i

!

I
ot

4

1
i 5
du

e

T4

C
a
I:l**&t
S
Ey .

D
D

D3
E1
i_

5

I'

I

'
A

No. 308,b28.

Fa,g 1
b
f
D1
WITNESSES:
Era.




Sheet 2.

3 Sheets

~ (No Model.)

A. STARK.
ADDING MACHINE.

Patented Nov. 25, 1884,

No. 308.528.

@

s €, .H \ ] .
7 > g N U \ J
v 4 N\ - L\ N |
' ;- N o 7]
- - F ™ _._... A\ (
[y .._____._______. 1 - Jr....ﬁ.._- ._..._.n“ |
-~ - u._— r I ’ L I q
- ¥ hﬁ y |

|
Iy
».__._ iy i | .
_.q_n_ il
=i o]

a oy N

- 3 A i

i ]

¥

ne AN TS

5

E ////////////////

/////////////////////
EN\NNNN|

LU\G\_k\V\M\,;\J\_
| ]
a\\\\\\\\\\\_;
5//////////////// N

B////////////////////////g@
h/////////////,
S

\\\\\\\\\\\\\\\\\\\\\\\\\\y

Y
P Y

BV/////////////////////,,
AR

%\\\ \\\\\\\\

M

_
I

I

M

77z \\_ _
////////////////4

“_ oA |
T

INVENTOR

_OS
AT

///////////////

2207
_ \\\\\\\\\\\\\\\\\\\\\\\\\\

V777772024
/////////////////

///////////r
\\\\\\\\ G

Vi
7///////////////

WITNESSES

7/////////////////////

“/////////////
Y 77/ \\\\\

D))

/M
ARG

///////////////////////

1

\\\\\\\\\\\\\\\\\\\\\\\\\ _

/////////////////JW

@
.

%W
o

JM(’W

ATTORNEY@,-




| 3 Sheets—Sheet 3.
Model) | _ _ _
(o Model) A. STARK.

ADDING MACHINE.
No. 308,628 ' Patented Nov. 25, 1884.

[l

!
|
o
N\
-
&
|
1P e ! )
1
-

F = ==t 1y
\J;‘E: .. = | 2 ot | ”
E~ 6 H. _h ___I-_ | _ 6 —:
Al I_E lsl{Hs £ |HS TS ‘_”51 D11 1A 1
_1E1 T [ T -
S mm |4 4T R AT LM
& LU BB B PP ey

S— === — —— =R T o e
= £ el 1l C cfl'— L@i < _.
. . b 5

HUAIREI

l
£1
(45
=y 1
. ml—l-
o N1
ot
o
i
LAl
|
1

—_—
-—
——
L
r— ————
— . — - e ——
- o - -

e YEY it :
-
:I.—--

Wilrnesses.

&%/ o

s PLTLCRS, Poato-Lithographer, Wanhinpton, D C




|

'y

UNITED STATES PATENT Orrice.

—_—— e AN — ——— ——— -

ANDREW STARK, OF CHICAGO, ILLINOIS, ASSIGNOR TO L. W. NOYES, OF
- SAMII PLACE.

ADDING-MACHINE.
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Qo all whom 78 may concern :

Be it known that I, ANDREW STARK, a citi-
zen of the United States, residing at Chicago,
1n the county of Cook and State of Ilinois,

5 have invented certain new and useful Im-
- provementsin Adding-Machines, of which the
following is a specification.

My invention relates to machines for Pro-
ducing a visible registration of the suam of any

10 nambers by manipulation of finger-keys cor-
responding to the digits of which the numbers
to be added are composed. TItsdistinetive fea-
tures are fully set forth in the eclaims, refer-
ence being had tothe accompanying drawin os,

15 wherein—

Figure 1 is a front elevation. If1g. 218 a
horizontal section of the number-rollers and
their common arbor. Fig. 3 is a plan view.
Ifig. 4 is a side elevation. T'ig. 5 shows the

20 triple cam.

1he entire mechanism is attached to and
held inplace by the base A and thesides A’ A/,

B B are rollers placed on a common axle,
b, and adapted to revolve 1ndependently of

25 each other, and each having its periphery di-
vided into three or more equal spaces by the
notehes 0, and each space subdivided into ten
subdivisions, numbered from 0to 9, inclusive.
Hach roller has on one side, and rigidly se-

30 cured 10 1t, a notched disk or ratchet-wheel,
O%,havingas many equispaced teeth as there are
equal numbered spaces on the periphery of
the rollers. On the other side each roller, ex-
cept the last one to the left, has secured to it

35 atriple cam, 0°, having a face, b*, and a Pro-

Jection, 0°, corresponding to each of the notehes
" on the periphery of the roller.

U 18 @ bar passing across the top. and bent
down at the sides of the system of rollers and

40 fixed upon the shaft b, and having a series of
light springs attached to it in such manner
that one end of each may press on the periph-
ery of one of therollers and fall into the notches
b'. The bar is held in place—that 18, pre-

45. vented from revolving around the shaft h—
while the rollers are being operated by the
notched projection « of the side frame A’

D D are parallel lever-arms, attached to the
rock-shaft D', which is pivoted in the frame

50 A’ A’ behind the system of rollers B, and has

1
]

a spring, D° for throwing back the lever-arms
D D after being pressed down in the act of
adding a number, as hereinafter deseribed.
These two lever-arms D D extend past the
ends of the system of rollers B, and are con- 55
nected across the front of the machine by the
key-bar DY to which are pivoted elght keys,
d, numbered from 0 to &, ineclusive. A ninth
key, d, numbered 9 is rigidly secured either
Lo the key-bar D' or to one of the side bars 6o
iy as shown. The side bars D are also con-
nected across the front of the machine by the
cross-bar I°, whieh serves for a stop for the
xeys d, rocking over their pivots on the key-
bar DY, as hercinafter exnlained. The pPiv- 65
oted keys d are formed and placed so as to

stand when at rest with their upper faces in-
1 A

clined downward toward the machine, being
thrown into that position by suitable SPrings,
d” as soon as the pressure of the finger is re- 70
moved.  The pivoted keys haveeach atoe, &,
which projects considerably below the point
at which they are pivoted, so that as the keys
are pressed downward, overcoming the spring
@', the toe is thrown forward sufficiently to 75
cause 16 to strilke upon its proper stop. The
ninth or rigid key has a similar toe, d, which
stands always in nosition to collide with its
proper stop when the key-bar is sufficiently
depressed, 80
¥rom the lever-arms D there are projected
upward and backward two pieces, D* I’ one
at each end of the machine, and in front of the
axis of the rollers, having on their under
edges segment-racks, which engage with the 8 5
segment-pinions I¥ to impart motion to the
driving-pawl I, These segment-pinions are
pivoted upon the shaft D, one at each end of
the system of rollers B, From each of them
an arm, 1, extends up beyond the edge of ole
the rollers B, having a range of motion con-
centric with the rollers B, and just in front of
them, equal to nine numeral-spaces on the
periphery of the rollers. The ecross-bar E

T2
|

carries o pawl, I, which engages with the 05
ratenet-disks % rotating them and the attached
rollers B in the direction of the numbers.
1his bar Ii and its attached pawl I2* carried
by the sector-pinions I I¥, to which they are
- attached by meansof the arms E* at each end, 100
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are actuated by the ségment-racks D° D", en- | spring df, which sustains the key d upon the

oaging with said sector-pinions I¥ . The
cross-bar b is pivoted at each end in the pro-
jecting arms X' I8* of the pinions T, the
pinions being pivoted to the shaift, as de-
seribed. The ecross-bar I is of such shape
that the pawl I slides upon but cannot re-
volve about it, and is kept in contact with the
ratchet-disk 07 by the use of & suitable spring,
e, applied to the cross-bar; or the cross-bar

may be rigidly attached to the arms I&° &' and

in that case the cross-bar may be made round,
and o suitable spring be arranged to directly
actuate the pawl 1.

I T are devices for earrying the tens
from one roller to the next from left to right.
They are bell-crank levers pivoted ab thelv
angles, respectively, on the shaft f supported
in the frame A’ A/, They are operated by
the peripheral cams 0%, attached to the rollers
B, the lower arm, /7, of each having a bear-
ing-surface in contact withone of the cams b,
and adapted to be acted upon by the latter, 50
as to be thrown down by each of its projec-
tiong U  The upward-projecting arm f* of
the bell-crank lever I hason its inward edge &
Dearing-surface terminating in the projection

7% midway from its upper ent, acainst whicl

the cam 0° acts to throw back the bell-erank
Jever, which has a pawl, /Y, on its upper end
engaging in the ratchet b attached to the ad-
jacent side of the next roller to the lelt.  In
tfront, and attached to the base, 1 have placed
o vertical projection, (, arranged to stop the
descent of the key-bar L' and keys d. The
upper edge of this projection 1s of varying
height, corresponding to the key which 10 18
intended to stop, stopping 1on the first level,
o on the second level, 3 on the third level, ¢e.
Tnstead the toes ¢ may be made of similarly
-arying length, and the stop G may then be of
uniform height. |

The operation of my invenbtion may be un-
derstood from the following description: Lhe
cross-bar ¢, released from the cateh «, which
is made sufliciently elastic to be sprung aside

for that purpose, is rocked back toward the.

shaft D’ a distance of full ten numeral-spaces,
the pawls ¢ sliding on the periphery of the
rollers or number-wheels respectively.,  ‘bhe
har C being then rocked forward to its lirst
position,the pawls ¢ engage in the notehes D',
which are only ten numeral-spaces apart, on
the periphery of the rollers, so that in the
course of the rocking movement of the bar
through ten full spaces every wheel will be
thus engaged by its corresponding pawl. The
pawls being all in line, the notches, and 30
the zeros,which are ab the same digtance irom
the notches on all the wheels, will be brought
into line, and will so stand when the forwarc
movement of the rock-bar ceases and the cateh
again engages it. The operator now places
the pawl 1 so that it will work on the ratchet
of the first roller to the right (the units-roller),
and depresses the key corresponding to the
figure to be added in the units-column.

- corresponding to said key.

key-bar, being much wealker than the Spring
D® which sustains the key-bar itself, yilelds
first to the pressure upon the key, permits the
key to rock over the key-bar and throw its

toe ¢ forward into range of the stop-bar .

Pressure being continued upon the key, and
the rocking motion of the key itsell heing ar-
rested by the contact with the cross-bar 1),
the spring D? yields to the pressure of the op-
erator, and the key-bar is depressed until the
toe ', protruded forward as explained, col-
lides with its corresponding stop on the stop-
har G and arrests the descent of the key-bar.
The pressure being removed, the springs D7
and df react and throw the key and key-bar
into their initial position. In this motion 1t
will be seen that the segment-raelk DY has been
carried with the key-bar and side bars, 1 D,
and that thereby the sector-pinion ' has been
revolved and has carried with it the pawl B
and the number - wlheel engaged by the pawl
through an arc corresponding to the number
of the key depressed, thereby bringing Into
the position occeapied ab starting by the zero
2 figure on the periphery of the number-wheel
_ The key corre-
sponding to the next fignre In the column 18
now pressed down, and in ke manner all
subsequent fioures in the units-column, where.
upon the rollers will show the suny, reading
the figures which appear below the ends of
the springs.  The operator now pPresses upon
the head of the pawl I to disengage 16 from
the ratehet 0 of the units-roller, and slides 1t
along upon the bar Ii until it will work upon
the ratchet of the next (tens) roller, and,coms-
menecing with the st figure in that column,
nroceeds as before, and similarly with all sue-
ceeding columus until all have been added,
when the machine will show the aggregate
upon the line where the zeros stood at the be-
oinning. |

1t will be understood from the foregoing de-
secription that when any roller has been ro-
tated nine numeral-spaces the apex f* of the
bearing-surface on the upper arm, j°, of the
bell-crank lever I has just passed the apex 07
of the cam-disk o° on the left side of the roller
B, and the pawl f* has thereby been retracted
over the ratchet /* pertaining to the next roller
to the left, and the point of the lower arm, f g
of the bell-crank lever I s resting just ab the
root of the next cany projection, 07, of the first
roller, so that upon the rotation of the first
roller one space farther the cam 07, acting
aoainst the bearing-surface of the lower arm,

7. of the bell-erank lever I, drives forward

the upper arm and the pawl /%, and thereby
advances the next roller one numeral-space.
The rock-shaft 1, being behind the axis of the
number-wheels, and the rack D%, being in iront
of that axis and the seetor ¥, having thataxis
as its center, the radius of the segment-rack
D’ being thereby greater than that of the sec-
tor T/, causes the angnlar motion of the key-

The | bar and of the rack rocking with it to be
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proportionately less than the angular motion
which the rack thereby gives to the sector and
to the number-wheels revolving with it. As
llustrated, the radius of the rack is about
three times that of the sector, and the angular
motion of the rack is therefore only about one-
third that of the sector, and thereby the mo-
tion of the key-bar, and so of the hand of the
operator in depressing it, is reduced approxi-
mately to a straight line, which renders the
action easier and more rapid than if the op-
erator were obliged at every stroke to follow
the curve of the number-wheel through nearly
one-third of its circumference, or such por-
tion of its circumference as the number to be
added should be of thirty, the whole number
of spaces on the wheel, -

Having thus deseribed my invention, I claim
and desire to secure by Letters Patent—

L. In an adding-machine, in combination
with the number-rollers mounted side by side
on a single arbor, a gear-sector on the same
arbor, a segment-rack meshing therewith
whose center of mofion and curvature ig on
the side of said arbor opposite said rack, a
driving-pawl mounted on a rigid radial ex-
tension of said gear-sector, and the key-bar

rigid with said segment-rack, all co-operating

to make the angular motion of the key-bar less
than the resultant angular motion of the num-
ber-wheels, substantially as set forth.

2. In an adding-machine, in combination
with the number-wheels, their actuating lever-
arm and the mechanism whereby the arm actu-
ates the wheels, a spring to retract the arm, the
finger-keys mounted on the arm or some fixed
adjunct thereof, and having a limited range of
motion with relation to the arm, a spring to

sustain each such keys on the arm out of range
of the stop-bar, said keys adapted to yield in
the direction of the motion of the arm, but to
pressure less than sufficient to actuate the arm
against its retracting-spring, substantially as
and for the purpose set forth.

3. In an adding-machine, in combination
with the number-wheels and their ratchet-

~disks, disks secured to one side of each hav-

ing two or more equispaced radial or project-
ing teeth adapted to act as cams, bell-crank
levers embracing the disks in their angles, re-
spectively, and having their two arms pro-
vided with Dearing-surfaces adapted to be
acted upon alternately by the cam-teeth of the
disks, and pawls pivoted one to each of the

40

43

bell-crank levers and adapted to engage the 55

ratchet-wheel of the next higher denomina-

tion above the one which actuates it, substan-

t1ally as set forth. |
4. In an adding-machine, in combination, a

supporting-frame, a shaft fixed therein, a se- 60

ries of independently - revolving number-

wheels arranged side byside upon such shaft,

and having upon their peripheries notches at
each tenth numeral-space only, a rock-bar

rocking over the circumference of the wheels, 65

and as many independent spring-pawls there-
on as there are number-wheels, said pawls ar-
ranged separately to engage the notches on the
periphery of said wheels, respectively, where-

by all the wheels are simultaneously set to 7o

zero-point at starting,substantially as set forth.
ANDRIEW STARI.

Attest:
Cxas. S. BURTON,
FRAXC W. PARKER.
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