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- ber of rings may be employed, so that the
capacity of the machine may be greatly in-
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No. 731,944,

‘Patented June 23, 1903,

Unrrep States PATENT OFFICE

EDMUND PEYCKE AND LEOPOLD SONNENSCHEIN, OF GHI‘CAG.O_., ILLINOIS.

" CALCULATING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 731 044, dated June 33 1903
B.pphca,tmn ﬁled veptember 16, 1901, Berlal No. 75,585, (HG modal.s

To Gll wwhom Tt may concermn:

e it known that we, EDMUND PEYOKE'

and LEOPOLD SONNENSCHEIN, citizens of the
United States, residing at Chleago county of
Cook, and State of Ilhnms have invented cer-
tain new and useful Improvemen’rs in Caleu-

lating Machines, of which the followmfr is a

full, clear and e*{act specification.
Our- 1nvenblon relates to that class of calen-

lating-machines in which a plurality of con-

centric rings are employed for carrying the
numbers in combination with mechanism
whereby the relative movement of one ring
will beimparted to another when the first hd,s
made a complete rotation or made a number
of partial rotations equal to the lowest num-
ber on the next ad]aeent ring; and our inven-
tion has for its primary ob,]ect to provide an

improved and simple form of calculating-ma-

chine of this character in which a large num-

creased over that of prior constructions with-

out making. the machine too complicated,

bulky,or cu mbel some to be commercially suc-
cessful.

Another object of our invention is to pro-
vide an improved and simple device where-
by all of the number-rings may be conven- i
lently and instantly I‘GSBB t0 zero.

With these endsin view our invention con-

sists in certain features of novelty in the con- |

struction, combination, and arrangement of
parts by whleh the sald objects and certain
other objects hereinafter appearing are at-
tained, all as fully described with reference
to the r‘lCCOmdeylﬂﬂ'dI&“H]ﬂ'b and more par-
ticularly pointed out in the claims.

- In the said drawings, Figure 1 is a plan
view of our nnpm\ed ealeulatmw machine,
showing certain portions broken away. FIU‘
218 a detall transverse section of the reset-
ting-arm, taken on the line 2 2, Fig. 1. Fig.
3 18 a transverse section of bhe machine,
taken through the center thereof at right an-

taken on the line 9 9, Fig. 5
bottom view of a part of one of the number- -

spective view of a part of one of the number-
rings and of one of the stationary register-
rings. Fig. 9

rings, showing the two different forms of teeth
carried theleby Fig. 11 is a plan view of a
part of the bed or base frame with the regis-
ter-rings and number-rings removed. Fig.
12 1s a detail sectional view similar to Fig. 9

showing a slight modification in the antlfrlc—'

tion devices he....lemafter described. Fig. 13
is an enlarged detail sectional view taken ver-
tically through the centerof the device, show-
ing all of the lugs on the under side of the

'rmfrs arranged in line, as hereinafter de-

1
}

seribed; aud Fig. 14 isa plan section taken on
the lme 14 14, Fw 13.

1 is a block WhIOh 18 preferably cirenlar to

contorm to the shape of the general outline of
the device and which is prowded for the pur-
pose of affording a level support for a bed or
base frame 2, WlllGh sapports and earries the
operating l'llecha,nism -This bloek 1 may be
provided on one side with a U-shaped. or

1s a detail t1an$verse sectl_on :
F]O' 10 1s a

60
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semicirecular bar 3, pivoted at its mid-length

by means of staple 4 or othersuitable devwe
to the block and embedded in a groove 5
thereir
of the .

and uti
ratus in an inclined position during use.

var 3 may be pulled out of the groove

- The base-frame 2 is provided Wlth a num-
ber of circular concentric flanges 6, to the

upper edge of each of which is secured one
of a plarality of register-rings 7 8 9 10, in the

example of the invention shown in the draw-
ings tour of such rings being employed, but,
as “will hereinafter appear, t,he number may

lized as legs for supporting the appa-

30

, 80 that when desired the extremities -

Q0

be increased or diminished, as desired. Each

of these register-rings is rin‘id]y fixed to its

respective flanges 6 bV countersunk screws
11 or other smmble dewces and each is num-
‘bered and marked with gr ddlmtlons from 0

to ‘°99.” Kach of these ﬂa,nﬂ'es 6is provided on

gles to the section-line 3 3. Fig. 4 is a verti- | its inner side with a shouldel 12, and sup-

cal detail section taken on the Ime 4 4, Fig.
3. Ifig. 5 is a vertical detail section ta&en
on Lhe lme 99, F1g. 9. Kig. 618 a perspective
view of one of the Lumb]et.s hereinafter de-
I'ig. 7 is a detail face view of « part,
IFig. 8,18 a per-

sceribed.
of one of the number-rings.

{

ported upon each of these shoulders 1s one
of the aforesaid plarality of number-rings
13141516, which are numbered to couebpond
with the numbers of their respective register-
rings 78910, below which they are aua,nn*ed

the numbers on the number-rings belng ox-
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cluded from view by the register-rings; but |

both the number-rings and register-rings are
provided with radial graduations 17 13, re-
spectively, which are visible at all times, and
each of the number-rings is provided with a
series of sockets or pin-holes 19, arranged In
a cirele concentric with and adjacent to the
inner edge of the register-ring immediately
over it, and these pin-holes 19 in each cor-
respond in number to the number of the fig-
ures thereon, one of the pin-holes being lo-
cated in a radial line with each of the figures
or numbers between the graduations 17, so
that when the graduations on the number-
ring register with the graduations 18 on the
register-ring one of the pin-holes 19 will be
directly opposite the particular number or
ficure on the register-ring which the operater
desires to add or otherwise use in the par-
ticular caleulation being performed, the pin-
holes 19 being utilized for the reception of the
point of a pin or bar by which the number-
ring is rotated until the number thereon

‘comes opposite a suitable observation-aper-

ture formed through the register-ring. These
apertures are shown at 20 21 22 23, and 1n
order that the ring may be automatically ar-
rested when the number reaches the obser-
vation-aperture each of the register-rings is
provided on its inner edge with a stop 24,
against which the operating pin or bar will
strike when the number comes opposite the
observation - aparature, the stops 24 being
arranged across the line of pin-holes 19, as
sihown in Fig. 1. In the example of the in-
vention shown in the drawings the outer-
most riny 13 stands for units and tens of
units, the nextone, 14, for hundreds and tens
of hundreds, the next for tens of thousands
and hundreds of thousands, and the next or
innermost oue, 16, for millionsand tensof mil-
lions, and hence it will be understood that
when the outermost ring, or uunits and tens-
of-units ring, makes a complete rotation, car-
rying its zero-mark from observation-aper-
ture 23 back again, it imparts a single step
to the next inner ring or moves it one figure,
so that after registering ninety-nine it will
again display its two ciphers (each of the
namber - rings being provided with two
ciphers) and at the same time will shift the
next ring one space, so as to display the nu-
meral *“1”” thereon, thus registering one hun-
dred on the two outer rings, and when the
hundreds-rine has been rotated one hundred
times by a hundred complete rotations of the

nnits-ring the hundreds-ring would 1mpart

4 sufficient movement to the tens-of-thou-

sands ring to bring the numeral ‘17 oppo-

site observation-aperture 21, and soon to the
last or innermost ring 16, as will be under-
stood, and this single-step motion imparted
to one ring from the ring immediately out-
ward therefrom will also be produced should
the latter ring be rotated by hand by means
of the operating bar or pin applied directly
theretoinoneof its pin-holes 19. The means

731,944

for imparting this step-by-step motion to the
rings will now be described.

At one side of the base 2 is formed a cav-
ity or an aperture 25, and depending in this
cavity are two hangers 26 27, in the lower
ends of which is supported a shaft or bar 28,
which constitutes a support for two tumblers
29 80, supported loosely thereon, so as to be
capable of oscillation independently of each
other, the shaft 28 being arranged on the ra-
dius of the number-rings, so that the tum-
blers will oscillate transversely of such ra-
dius and be capable of imparting rotation to
or receiving rotation from such rings. Ar-
ranged immediately above the shaft 23 is a
stud shaft or pin 31, secured in any suitable
way in the hanger 26, and on thisstud-shaft
is journaled a third tumbler 32, which is simi-
lar in construction and operation to the tum-
blers 20 30, excepting thatitisa little shorter,
and consequently its axis of oscillation is lo-
cated above that of the tumblers 29 30 1in or-
der that its upper end may be in substantially
the same plane as the upper ends of the other
tumblers and be capable of receiving motion
from or imparting motion to one of the num-
ber-rings. Allof thesetumblersarethesame
in construction and operation,and one of them
isshownindetailinIfig. 6. Ontheoutersideof
each of the tumblers is formed a beveled nose
32, and secured to each of the number-rings
(excepting the innermost one 16) is a depend-
ing lug, these lugs being shown at 35 34 35 on
the rings 131415, respectively, and each being
arranged in line with one of the nose-pieces

32, so that when the ring is rotated a com-

plete rotation the lug will strike such nose-
piece and defiect the tumbler to one side.
This deflection of the tumbler is imparted to
the next inner ring by means of a pawl 80,
pivoted to the side of the tumbler opposite
that on which the beveled nose 32 is formed,
the pivot of the pawl being shown at 57 on a
different center from the shaft 28 or 31, so
that when the tumbler moves In one direc-
tion, or toward the left as viewed in Fig. 4,
the point of the pawl will engage with one of
a circular series of ratchet-teeth 38, formed
on the under side of each of the number-
rings, and thas advance the number-ring the
distance of one tooth or of one graduation,
and when the tumbler makes i1ts return move-

“ment, or toward the right, the pawl will be de-
fleeted under the teeth 38 and produce no

movement thereof. ~The return movement ot
the tumbler is produced by a suitable spring
39, secured in any suitable way to the tum-
bler at one end and to a hook 40, depending
from the under side of base-frame 2, at the
other end. A convenient way of attaching
the spring to the tumbler is to provide the
tumbler with a cross-bar 41, extending across
the lower end thereof, which is bifurcated, as
shown in Figs. 3 and 6, and to which bar the
spring is hooked. The pawls are given their

return movement on their independent piv-
ots 37 by means of coil-springs 42, attached
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tumbler 29 may be
with an additional pawl 48, arranged to en-
= oage with the ratchet-teeth 33 on the under

' pass the stops 24.

731,944

at one end to hook 40 and
the back of the pawl. The lower end of each
pawl is provided with a tailpiece 33, having
a laterally-projecting stop 44, which laps over
the edge of one of the forks of the bifurcated
end of the tumbler, as shown in Figs. 4 and

6, and thus limits the backward rotation of
the pawl with reference to its tumbler, and.

consequently enables the pawl to subserve
the further useful purpose of preventing re-
trograde movement of the number-ring with
which it engages. These number-rings be-
ing of different diameters, and consequently
requiring to be moved different distances, 16
is necessary that the oscillation imparted to
the innermost tumbler 32 by the ring 15 be
less than the oscillation imparted to tumbler
30 by ring 14, and for this reason the lugs 33
34 35 are graduated in lengths, and the same
effect is accomplished for the innermost ring
16 by having the tumbler 32 shorter than the
other tumblers and
ter, so that its throw will be much less than
that of the others.
in their backward movement by striking
acainst the edge of the recess 25, as shown in

Fig. 4. Each of the number-rings on its un-

der side is also provided with a circular series
of teeth 45, which constitute V-shaped notches
and with each of which seriesengages acenter-
ing-dog 46, formed on or secured to suitable
spring 47, attached to the top or base plate 2, as
shown in Figs. 5and 11, and serving to center
the numbers on the number-rings with refer-
ence to the observation-apertures in the reg-
ister-rings, while notinterfering with the free
rotation of the number-rings when desired,
by means of the operating bar or pin. Inas-
much as the outermost number-ring 13 is not
rotated through the action of any of the other
rings, there is no necessity for one of the tum-
blers for imparting motion thereto; but the
provided on its outer side

side of outermost number-ring 15 for prevent-
ing such ring from turning backwardly.
order that all of the number-rings may be

quickly returned to zero—that is, to that po-

sition where their ciphers appear in the ob-
servation-apertures of the register - rings—
each of the number-rings is provided with an
upwardly-projecting pin 49, and at some fixed
point, suech as the outer edge of the outer-
most register-ring, is provided a rigid pin 50,
so that by laying a straight-edge across all of
the movable pins49 and moving such straight-
edge until one end thereof strikes the fixed

stop 50 while the other end is directly across

the centerof the machine all of the rings will

be simultaneously set at zero, 1t being un-

derstood that the pins 49 are so located as to
In order that this simul-

taneous rotation of the number-rings may be

conveniently effected, an extensible shifting-

bar is pivoted at the center of the machine
on pivot-post 51 in such a way as to not in-

pivoted on a higher cen-

The tumblers are limited

In |

J

at the other end to | terfere with the ordinary manipulation of the

number-rings, but to be accessible for use
when desired. This extensible shifting-bar

consists of two parts, preferably telescoped
together and one of which is formed of a

channel-bar 52, the other of a rod 53, inserted
therein and having knob 54, whereby it may
be readily withdrawn, so as to project across
one or more of pins 49 and, if desired, also
across the stop-pin 50, but when retracted

into the member 52 will be entirely out of the

way of all of said pins. The under side of
the channel-bar has flanges 55 for supporting
the rod 53 therein, and secured or formed on

the end of rod 53 is a perforated lug 56, which
' runs between the flanges 55 and siides overa

longitudinal rod 57, upon which 1s sleeved a
coil-spring 58, the rod 57 being secured to a

hub 59, which is pivoted on the post 51 and

held in place by lateral screws 60, engaging
in a groove in post 51, as will be understood.
The bar 57 passes through a longitudinal pas-
sage 61 in hub 59, which is of sufficient size
to permit lug 56 to also travel ‘therethrough
to the full length of bar 57, thus enabling the
extensible bar 53 and the member 52 to be

comparatively short, and in order that the

spring 58 may have sufficient room within
which to compress the end of the bar 57 Is
carried under in U-shape form, and thence
attached to hub 59, asshown in Fig. 3. Mem-
ber 52 may, if desired, be provided with a
set-serew 62, whereby the extensible bar 53
may be locked in its extensible position.
In Fig. 9 of the drawings we have shown
the shoulder 12 provided with a groove 63 for
the reception of antifriction-balls 64, inter-
posed directly under the revoluble number-
rings, and in Fig. 12 we show a modification
of these antifriction devices comprising small
rollers 65, journaled on pins 66, secured In

| small bosses 67, formed on the edges of the
number-rings at suitable intervals, so as to.

relieve the friction both above and below, the
rollers 65 being arranged at the edge of the

number-ring under the register-ring and sup-

ported on the shoulder 12 below.
With acaleulating-machine thus construct-
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ed it will be understood that in addition the

fisures are added up in column in the ordi-

nary way; but two columns are added ab
once—that is to say, the units and tens-of-

anits columns are added at one time, the hun-
dreds and tens-of - hundreds next, the ten

thousands and hundreds-of-thousands next,
and millions and tens-of-millions next. Ior

| example, if it should be desired to add two

million five hundred and twenty-five thou-
sand three hundred and ten to three million

120

[25

four hundred and ten thousand two hundred. .

and five it would be necessary to proceed as
follows, to wit: Allof the number-disks would
be set at zero, as shown in Fig. 1, which may
be conveniently done by means of the exten-

130

sible shifting-bar 53.  The operating bar or
pin would then be placed in the hole 19 di-

| rectly opposite the bar 5 or the graduation
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leading from that bar and the ring then ro-
tated until the operating-bar strikes the stop

24, thus presenting ‘“05” through aperture
26. 'I'ne operating-bar would next be placed

in the hole 19 opposite the bar 10in the same
number-ring or ring 13 and the ring rotated
until the bar again strikes the stop 24, thus

adding up the two parts in the unitsand tens--

of-unitscolumnsand presenting “15” threugh
the observation-aperture 23. The next two
columpns, comprising the numbers 53 and

“402,” would be similarly added up on the

next or inner ring 14, the ring being rotated
twice—first by placing the operating-bar in
the hole 19 opposite *“2” and next by placing it
in the hole 19 opposite ‘“53 ”—thus presenting
the number ‘“55” through the observation-
aperture 22. The tens-of-thousands column,
containing the figures “52” and *“41,” will
now be added by first placing the operating-
barinthehole 19 opposite bar52onring15and

- pulling the ring until the bar strikes against

30
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~with the radius of said rings, teeth

stop 24, the same ring being a second time
operated by placing the operating-bar in hole
19 opposite bar 41, thus presenting the num-
ber ‘“93” in observation-aperture 21, and,
lastly, the figures ““2” and “¢3,” comprising
the millions-column, would be added by simi-
larly operating the millions-ring 16, thus pre-
senting the figure “5” in observation-aper-
ture 20, and the figures appearing in all four
observation-apertures when read from left to
right will be the sum of the two numbers, or
five million nine huandred and thirty - five
thousand five hundred and fifteen.

Having thus described ourinvention, what
we claim as new therein, and desire to secure
by Letters Patent, is— |

1. In a calculating-machine, the combina-
tion of a plurality of concentric rotatable
number-rings, a plarality of independent os-
cillatory tumblers pivoted on axes extending
lengthwise of the radius of said rings, means
on sald rings for engaging and oscillating
said tumblers, respectively, and means for
transmitting the movement which is imparted
to one tumbler by one of said rings, to the
next adjacentring, substantially asset forth.

2. In a caleulating-machine, the combina-
tion of a plurality of concentric rotatable
1umber-rings, a plurality of independently-
deflectable tumblers pivoted on axes
on said
rings, pawls pivoted to said tumblers, respec-
tively, and engaging said teeth, the pivots of
sald pawls being eccentric to the center of
oscillation of said tumblers, and lugs on said
rings for engaging and oscillating said
respectively, sabstantially as set forth.

5. In a calculating-machine, the combina-
tion of a plurality of concentrie number-rings,
a plurality of oscillatory tumblers engaging
sald rings, respectively, and pivoted on axes

xtending lengthwise of the radius of the

rings and on different centers at different

distances from said rings, pawls pivoted to

pawls,

781,044

sald tumblers, respectively, teeth on said
rings for the engagement of said pawls, re-
spectively, and means on said rings for oseil-
lating their respective tumblers,substantially
as set forth.

4. In a calculating-machine, the combina-
tlon of a plurality of concentric number-rings,
a plurality of pivoted independently-oscilla-
tory tumblers having their axes extending
lengthwise of the radius of said rings and
below said rings, means on said rings, respec-
tively, for engaging and oscillating said tum-
blers, and means for imparting the oscilla-
tion of said tumblers to said rings, respec-
tively, substantially as set forth.

5. In a calculating-machine, the combina-
tion of a plurality of concentric number-rings,
an oscillatory tumbler pivoted on the radius
of said rings below them and having the
beveled nose 32, a lug carried by one of said
rings for engaging with said nose and oscil-
lating said tambler, ratchet-teeth arranged
around the under side of the other of said
rings, and an independently - pivoted pawl
carried by said tumbler and engaging said
ratchet-teeth, substantially as set forth.

6. In a caleulating-machine, the combina-
tion of a plurality of concentric number-rings,
each having in the under side thereof an an-
nular series of ratchet-teeth, and an annular
series of V-shaped notches, aspring-actuated
centering - dog engaging said V -shaped
notches, a pivoted tumbler, means on one of
sald rings for engaging and oscillating said
tumbler, and a pawl on said tumbler for en-
gaging said ratchet-teeth, substantially as set
forth.

7. In a calculating-machine, the combina-

tion of a series of concentric rotatable num- |

ber-rings, means for imparting the movement
of one of said rings to the other, projections
on sald rings, a fixed stop and an extensible
pivoted shifting-bar adapted to project across
sald projections and stop, substantially as
set forth. .

3. In a caleulating-machine, the combina-
tion of a series of concentric number-rings,
means for imparting the movement of one of
sald rings to the other, a fixed stop, a pro-
Jection on each of said rings, and a shifting-
bar adapted to project across all of said pro-

parallel | jections and stop, substantially as set forth.
9. In a calculating-machine, the combina- |

tion of a series of concentric number-rings,
each having a projection, a fixed stop, and a
pivoted telescopic shifting-bar having a mov-
able portion adapted to project across all of
sald projections and stop, substantially as
set forth. |

10. Ina calculating-machine, the combina-
tion of a series of concentrie number-rings, a
frame in which said rings are mounted, hav-
Ing a central cavity located within the irner
one, an extensible shifting - bar pivoted in
sald cavity, a projection on each of said rings,
and a fixed stop on said frame, said shifting-
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731,014 5

bar being adapted to extend across all of said | sleeved on said rod, and means cointiected with
projections and stop, substantially as set | the other part of said bar for compressing

forth., | said spring when the latter part of the baris 33
11. In acalculating-machine, the combina- { extended with reference to ifs component

5 tion of a series of concentric number-rings, | part, substantially as set forth. |
each having a projection, a fixed stop, the 15. In a calculating-machine, the combina-
pivot 51, an angle-bar secured to said hub, a | tion of a series of concentric number-rings, a
rod inserted within said angle-bar, and a | projection on each of said rings, a two-part 4o
spring for withdrawing said rod into said | pivoted shifting-barforengaging said projec-

1o angle-bar, said rod being adapted to extend | tions simultaneously, a spring for retracting
across sald projections and stop, substan- | one part of said bar with relation to the other,
tially as set forth., and means for holding the parts of said bar

12. In a caleulating-machine, thecombina- | against relative movement, substantially as 45
- tion of a series of concentric number-rings, a | set forth. - |

15 projection on each of said rings, a fixed stop, 16. Inacalculating-machine, the combina-
and a pivoted shifting-bar having its edge ar--| tion of a plurality of concentric number-rings,
ranged In line with said fixed stop and thecen- | a plurality of independently-oscillatory tum-
ter of said rings, substantially as set forth. blers pivoted nnder said rings upon axes ex- 5o

13. In.a calculating-machine, the combina- | tending lengthwise of the radius of said rings,

20 tion of aseries of concentric number-rings, a | and having nose-pieces, lugs carried by said
projection oneach of said rings, a fixed stop, | rings for engaging the nose-pieces on said
a two-part pivoted shifting-bar adapted to | tumblers,respectively,ratchet-teeth arranged
project across all of said projections and stop, | around the under side of said rings and pawls 55

~and a spring for retracting one part of said | carried by said tumblers for engaging said

25 bar withreference to the other, substantially | ratchet-teeth, respectively, substantially as
as set forth. set forth.

14. Inacaleulating-machine, the combina- ' n
- tion of a series of coneentric number-rings, a | %ED%;%NI% lgg%%IE{]}li\T“SCI-IEIN
projection on each of said rings, a fixed stop, ’ _ '

30 a two-part pivoted shifting-bar, a U-shaped Witnesses:

| rod secured to one part of said bar and ex- F. A. HOPKINS,
tending longitudinally thereof, a spring W. D. Cross.
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