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The present invention relates to a zero setting
mechanism fer counters, and refers more par-
ticularly to counters of the type disclosed in my
Patent No. 2,351,814 wherein the numerals 0 to
9 are distributed over a pair of nested number
wheels, the numerals on each inside wheel being
visible through an opening in its respective out-
side wheel. The mechanism may alsc be used
however in conventional counters having the
numerals 0 to 9 distributed around each wheel.
An object of the present invention is the pro-
vision of means for setting an adding and sub-
tracting counter to zero in one revolution of the

zero setting shaft in either direction.

A further object is the provision of zerosetting :

means in which the zerosetting shaft may con-
tinue to revolve after zerosetting without caus-
ing revolution of the number wheels.

In accomplishing the objects of the present in-
vention, there is provided an indexing pick up
disk construction comprising a gear coupling
which is part of the transfer mechanism of the
counter, and which uncouples from the transfer
mechanism for zerosetting.

An alternative construction is provided, com- «

prising gap gears arranged as in my previous
patents, 2,097,065; 2,117,168 and 2,180,590, and
in which a novel means is provided for un-
coupling the transfer and Geneva locking mech-
anism of the counter.

Other objects of this invention will in part
be obvious and in part hereinafter pointed out.
The invention accordingly consists in the fea-
tures of construction, combinations of elements
and arrangements of parts which will be exem-
plified in the constructions hereinafter described.
In the accompanying drawing, in which are
shown four of the various possible illustrative
embodiments of this invention:

Figure 1 is a fragmentary front elevation,
partly in section along the line I—Ii of Figure 2
and partly broken away, of a counter embody-
ing the present invention.

Figure 2 is a section on the line 2—2 of Fig-
ure 1.

Figure 3 is a perspective view of housing ¢ of
Figures 1 and 2.

Figure 4 is a plan view of retainer plate 6,
Figure 1.

Figure 5 is a plan view of coupling gear 1,
Figures 1 and 2.

Figure 6 is a plan view of indexing disk 5, Fig-
ure 1.

Figure 7 is a vertical sectional view, corre-
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sponding to Figure 1, of a zerosetting construc-
tion of the gap gear type.

Figure 8 is a section on the line 8-—8 of Fig-
ure 7.

Figure 9 is a vertical sectional view of an-
other zerosetting construction of the gap gear
type.

Figure 10 is a side elevation of the guide 54
and guided parts in section of shaft 30b on line
18—19 of Figure 9.

Figure 11 is a view of a first or lowest order
number wheel set for use with the construction
of Figure 7.

Figure 12 is a view similar to Figure 1 and
showing the invention applied to a counter with
conventional 0 to ¢ number wheels.

Figures 13 and 14 are front elevations of mem-
bers illustrated in Figure 1 and looking leftward
thereof.

Figures 15 and 16 are front elevations of lock-
ing discs 23, 24 of Figures 1, 13 and 14.

Referring now in detail to the drawings, in Fig-
ure 3 is illustrated the rectangular housing ¢
comprising integrally the plate 3T and peripheral
flange 38, the latter relieved on one side by the
opening 39 through which may be viewed the
indicia of the number wheels A, B. An inwardly
offset portion 33 of plate 3T constitutes a mount-
ing for a stud 271 fastened thereto by screw 29.
Plate 37 further is relieved by a substantially cen-
tral hole 9 and by holes 34 adjacent its corners,
through which holes 34 a plurality of bolts, not
illustrated, may be passed to fasten together any
desired number of housings ¢ to constitute a
counter. Stud 27 carries the rear plate 12 which
extends substantially parallel to plate 37.

The inner number wheel B carries the indicia 1,
2, 8, 4, 5 evenly distributed around its cylindrical
circumfearence, and is fast on bushing 18, the lat-
ter being rotatably mounted on bushing 28 bush-
ing 18 being located in rear plate 13. The cylin-
drical circumference of outer number wheel A
surrounds number wheel B and is divided into six
equal portions, one of which is completely relieved
so as to provide an aperture through which the
wheel B may be viewed, the other five portions
exhibiting the indicia 6,7, 8,9,0. Wheel A, flange
32, finger disk 18 and locking disk 20 are fast on
bushing 28.

Zero setting shaft 30 is journaled in bushing
28, being supported along its length by a bushing
28 in each housing ¢, the mechanism contained
within each housing ¢ being identical except as
noted hereafter with respect to the rightmost
housing of a counter, as for instance illustrated
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in the right half of 1?‘1gure 1, said right side illus-
trating the wheels of the first set and lowest order,
directly connected to the drive.

Finger disk {9 is 2 one toothed gear, and in
the transferring position of the parts is axially
coincident with and thus in position to mesh with
gear 2f. Gear 3, star wheel 22 and gear 2{ are
fixed against rotation relative one to the other
and are freely rofatable as a unit ow spindle {9
which is rotatably journaled in-plate 87 and rear
plate {3 parallel to zero shaft 38. A gear 2 is
fast on spindle {8. Mutilated gears (8,
their locking disks 24, 28 are fast on spiridle {0
in the relative positions illustrated in Figiirés 13,
14, 15 and 16.

The five toothed gear (4 and its star wheel

e

{7 and "

26 are fast on bushing 18, thus locked to number

wheel B, and are in mesh with five toothed mu#i=
lated gear (6 and its locKing disk 24 respectively.

Six toothed gear 45 and its star wheel 25 are Iast 2

on bushmg 28, thus locked: to number wheel 4,
and are in mesh with six toothed mutilated gear
17 and its locking disk 28 respectively. )
Referring to Iigures 13,14, 15 and 16, the
teeth of the: gears 6, |7 are grouped on each

gear at intervals of 36 degrees, the teeth and

L-being coincident angularly of shaft {0 and
the- other teeth being -spaced equally there-
around so that the circle is -divided into ten

equal parts by the -eleven teeth of which two 3

are -coincident as just mentioned. Eleven tri-
angular depressions or recesses {2 are formed in
the circumferences of- the locking disks 24, 23

angularly coincident with the respective teeth of -

gears 16, 11. ‘
Zero setting gear T is loose on ‘shaft -3¢ for ro-
tation- and -axially. sliding.

formed with- a hook- § extending axially- in-

wardly, the hock 4 being integral with gear 7 *

and-having: its free' end  pointing -radially out-

ward from a point near the center of the gear;

as illustrated in Pigures 1 and 5.

Indexing disk 8, Figures 1 and 6, is a one

toothed gear fast-on shaft 38, being slotted as-at
; 3% on’
shaft-30 and further comprising two deformabls:
tips 38, which -when-pinched towards:each other

5b so as to slip into transverse grooves

firmly fasten-the- disk to the shaft:- The tooth
Ba of disk-§ engages the hook 4 of gear 7 for
zerosetting. Disk 5 is at all-times located with-
in-the hollew interior of'gear 1, being held there-
in by the- integral end-wall of-the gear and by
retainer plate-§ which-is secured on an internal
shoulder of gear

Leaf spring 8, Figures 1-and 2, extends up-

ward from stud 27 to a position between the teeth:

of gear:- T, bul spaced- axially therefrom in the
illustrated transfer position of geay T.

The following mechanism is' peculiar -to the

rightmost - housing ¢ of a-counter as viswed in
Figure 1. Bushing
extends-through -plate 37 and is freely rotatable
on-shaft 28.- Gear 58 is-loose-on shaft 10-and
engages gear ‘53, Gear 1B -in this housing -is
similar to--gear: 7 previously described; and gear
28 is identical togear 2.- In the transfer posi-

tion of the parts as illustrated, gear 1B engages

both- gears: 2B and--§3. -
teeth each.
In operation;  bushing 3f is-connected to a

All four-gears have ‘ten

driver- the revolutions-of which -are to be count--

ed. Bushing 3t drives-gear 58, revolution:there~

of being-transmitted through-gear 58 to gear 7B’
and thence to gear 2B to drive the counfer as 73

Gear 1 is hollow’
cylindrical and has one integral end wall portion

T by screws 58;Figures 1 and 4.

&{ is'secured to gear B9 and-
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will be described more particularly with refer-
ence to the left hand set of number wheels of
Figure 1. For zercsetting the gear 1B is displaced
to the left until it is freed from gear %38, thus dis-
connecting the counter drive and permitting
zerosetting as described hereafter with reference
to the left hand set of wheels.

In the left hand set, finger disk 19 of the right
hand set,; fast to the right hand outside wheel
A, upon‘making one complete revolution, actu-
ates gear 2{ through one tenth of a revolution.
By reason. of the conventional association of lock-
ing disk 28 with finger disk {8 and of star wheel
22 with gea¥ 21, the revolution of gear 21 is by

¢ steps- each equal to one ftenth of a revolution.

Gear 3 being fast to gear 21 and star wheel 22
revolves therewithi and drives zero gear 7 step by
step,: the-latter imparting step by step motion
through gear 2 to shaft {8 and thus to gears {6,
{7 and locking disks 24, 23 fast-on shaft 10.

Suppose the ‘left- hand set of nested wheels
Aand B to be showing zero, not illustrated. Re-
ferring: to Figures 13 and 14 in which the gears:
18, iT revolve counterclockwise, the next teeth
of gears 16 and 47 to be in mesh with gears 14, {5
w111 be the coincident teeth L and {. Tooth L
moves the zero tooth of gear 15 cut of indicat-
ing position to bring the aperture of wheel A into
indicating vosition, as 111ustrated by the upper
verticdl position of tocth I in Figure 13. The
engagément of. locking disk 2% and star wheel
25 prevents further motion of outer wheel A untit
the counter shall have colinted to 5.° As the
aperture of wheel A ‘moves into position, tooth
| of gear i§ has simuyltanéously pushed tooth 5
of gear {4 out of position bringing the { of wheel:
B into view in the apérture of wheel A. The
aperture remdining in 1nd1cat1ng ‘position as ex-
plained, tooth 2 of ‘gedr 18 pushes tooth {4 of
gear 14 out of position, bringing tooth 2 into in-
dicating position as illustrated. Tooth 5 of gear
16 being in advance of tooth-5 of -gear 14, as
the driving tooth § moves awdy -the innei wheel
B remains locked w1th its' numeral 5 in indicat-
ing*‘position but now hidden by the nhumeral §
of ‘wheel A which has thoved into indicating” posi-
tion;

For- zerosettmg, the “sHaft 30" i moved’ 1eft-
ward of ‘Figure 1, the indexing disk 5 first moves
leftward within the interior-of’ zero geair T and’
then moves gear T’ lettward out of engagenient
with gear'3 thus dlsconnectxng the counter drive.
Gear 1 havvng been Lept in ‘step by step register
by engdgement' with'the counter as - explained,
before becomlng completely’ dlsengaged there-
from" has' betome ‘enigaged 'with- spring ¢ so that
zerosetting actuation proceedmg from it will also
be step by step and it will further always be in’
register for reengasrerﬁent with gedi 38.- Tgoth
8g° of 1ndexmg disk5 ~will' now - pick up hook 4
of zero gear T upon Totation of shaft' $% in either
diréction’ and gedr T will: dr1ve thie nested num-
ber wheels through the:sgnie mechanisin ‘as for
couniting, it- béing necessary in-this' form of the
invention to cease actuation of shaft g@ when ‘zero’
shows in apertire 3% if zerosetting is desif ed, as
the number wheels will continue to'rotate as
long ‘as shaft 38 is rotated. 'The’ counter ig're-
engaged by actuation of shaft 30 rightwards of
Figure 1.

In Figures 7 and 8 is illustrated a modified em~:
bodimént: of ‘my inverition; which has the addi-
tional advantage that the zerosetting shaft may
be revolved after-zero has been-set, and“the num-
ber wheels will not rotate. The structure ab-
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gent from Figure 7 and necessary to an oper-
ative mechanism is identieal to the structure of
Figure 1. Corresponding parts have reference
characters indicating their correspondence to
Figure 1. A unit consisting of a gap gear 2¢, a
spacer 42, a gear 2la, another spacer 42 and
a star wheel 22¢ has the aforesaid components
fastened together and slidably mounted on the
square rod {8¢ which is revolvably mounted by
its cylindricsl end portions 10D in plate 37 and
plate (3. Pinger disk 19¢ spacer 42 and lock-
ing disk 28a¢ are secured to bushing 28. Finger
disk 18a is therefore effzctive in the illustrated
position to transfer a count to gear 2ia.

The zero setting gap gear Ta and flange 44 are
secured to shaft 3Ba as follows: flange 44 and
gear Ta have radial slots 46, 47 respectively by
which they may be shipped into transverse
grooves 45 in shaft 30¢ from opposite directions
and screwed together, thereby being fixed against
both sliding and rotation relative to shaft 38.

ears 2¢ and Ta each have nine teeth spaced 36
degrees apart, leaving in each gear a 36 degree
gap. In the zero position of a set of nested
number wheels, the gap of gear 2a lies on the
line batween the shaft centers of the gap gears.
In any other position, gear 2a will be actuated
by gear Ta when the latter is actuated for zero-
setting, but in zero position gear Ta will revolve
in the gap of 2a without actuating the latter.
The gap in gear Ta permits gear 2a to revolve
during transfer operations. To set to zero, shaft
308c is moved leftward, thus causing flange 44
to move the unit on square rod {0a leftward,
moving gear 2¢ into space 41 where it engages
the spring 48, illustrated in Figure 8 only.
Spring 42 is mounted on stud 49 mounted in any
convenient place on housing c¢.

Figure 11 illustrates a construction for the first
or lowest order number wheel set of a counter
according to Figures 7 and 8. The finger disk
%, locking disk 20¢, gear 2la and star wheel
22a of Figures 7 and 8 is each replaced by a ten
toothed gear 3a. Disconnecting the drive for
zerosetting is done by pushing the shaft 30¢ left-
ward, and the zerosetting proceeds as in Pigures
7 and 8.

Figures 9 and 10 illustrate another gap gear
construction. A unit consisting of gear 184,
spacer 51 and locking disk 22d is keyed to bush-
ing 28d by the keys B9 extending radially there-
into. Gear 1d and flange 44d are mounted on
shaft 38, in this case with flange 44d at the
left. Flange 44d engages a slot 53e of guide 54.
The latter has a square hole by which it is slid-
ably mounted on sguare rod 5T mounted on hous-
ing ¢. The gears 2d, 21d, spacer 56, star wheel
99d and another spacer 56 are secured to square
rod 18d. An arm 52 of guide 54 extends between
finger disk {8d and locking disk 20d. When
shaft 30b is pushed to the right of Figure 9,
flange d takes along guide 54 and arm 52 moves
the members 194, 8¢ and 20d up to hub 32, dis-
engaging 19d and 28d from gear 21d and star
wheel 22d respectively, and gear 1d is in line with
gap gear 2d for zerosetting as in Figures 7 and
8. In Figure 12 the invention is shown applied
to a counter having conventional number wheels
K each of which has a full set of numerals 0
to 9 inclusive. The mechanism of this figure is
most similar to Figures 1 to 6 inclusive. The
spindle !8e¢ has secured thereto a gear 12 in
mesh with gear 73, the latter secured to bush-
ing 18 to which wheel K is fast, the hub 77, fin-
ger disk 15 and locking disk 76 also being secured
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to bushing 78. Gear Ti is loosely rotatable ot
shaft f0e and is fast to star wheel 10. Every
revolution of finger disk 75 rotates gear 71 one
tenth of a revolution, the gears 12 and 11 being
coupled by the engagement of zerogear Te with
both during fransfer.

For zerosetting in Figure 12, shaft 30e is moved
leftwards, until gear 7e disengages gear Tf and
zerosetting then takes place as in Figure 1.
Spring 8a operates like spring § of Figure 1.

A further advantage of my construction is
that when the zero setting shaft 30, 38«, 385,
or 20e is uncoupled, the individual wheels may
be engaged by the finger of an operator and
moved forward or backward without transferring
of values.

It will thus be seen that there is provided a
device in which the several objects of this in-
vention are achieved, and which is well adapted
to meet the conditions of practical use. As var-
ious possible embodiments might be made of
the above invention, and as various changes
might be made in the embodiments above set
forth, it is to be understood that all matter
herein set forth cor shown in the accompanying
drawing is to be interprefed as illustrative and
not in a limiting sense.

Having thus described my invention, what I
claim as new and desire to secure by Letters Pat-
ent; is:

1. A counter having a plurality of sets of nest-
ad numbker wheels and the numerals from € to 9
inclusive distributed around the nested wheels
of each set and including a transfer mechanism
and a Geneva locking mechanism, comprising
means to operate said counter for addition when
operated in one direction and for subtraction
when operated in the reverse direction, and a
means to disengage the transfer and locking
mechanism from the operating means for re-
setting the seis of nested number wheels to zero
in either direction.

2. The combination of g counter including a
plurality of sets of nested number wheels and a
transfer mechanism with a Geneva locking
mmeans, and a means for resetting the sets of
number wheels to zero after each operation, said
counter operating for adding when operated in
one direction and for subtraction when operaied
in the reverse direction.

3. In a zerosetting mechanism for a series of
pairwise arranged, nested number wheels of
counters, including a transfer mechanism, an
indexing pick up mechanism including a gear
coupling for uncoupling the transfer mechanism
to independently returan the seriss of pairwise
arranged, nested number wheels to zero.

4, In a counter displaying on one wheel the
numerals from 0 to 9, a hub for said wheel, a
bushing and a finger disc associated with said
hub, a stub shaft, and a comparatively wide gear
on said stub shaft, a resetting shaft and a gear
thereon in mesh with said wide gear, both gears
having 10 teeth so that every time the finger
disc engages the gear on the stub shaft the same
makes % of a revelution, said resetting shaft
adapted to be pushed out to disengage the two
gears and the zerosetting can take piace when
the resetting shaft is turned in either direction.

5. A driver for a counter with a series of num-
ber wheels including a transfer mechanisni, &
transfer shaft and a zero setting shaft, two gears
on said transfer shaft, one operatively connect~
ed to the number wheel, and the other independ-
ently and freely rotating thereon, a drive gesr
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in'meshiwith: the géar indépendently rotating on:
the transfer 'shaft,” said: drive: gear :being: ldose=
on the:zero settitig shaft,” and:said zero setiing
shaftextending through:.the series’ of number-
wheels, a géar located on the zero:setting shaft:
and in mesh with both gears: on the transfer:

shaft while the couriter is in. operation and-dis-
engaged {rom the independent geat on thetrans=

fer shaft"while the zero setting takes place; thus:
providing a means for uncoupling the driver from::

the courter 'while the zZero setting mechanismzis
in’ operation::
6:»In: a zero-setting mechanism: for a counter

with g pluiality of humber wheels; each number
wheel having” a: frame: composed 'of "a pair. of '
plates, a zero setting shaft, a shaft located par--

allel-'to. and "akove :the zero setting shaft and
journaled in the pair of plates, a:gear on:said

shaft in direct operation with the number whcel,.

and g unit on said shaft movable in longitudinal.

direction thereon, the said unit comprising a gap.

gear,; .o, fully toothed gear and: a locking: dise,
each number wheel provided with a finger:disc or
mutilgted gear and a'locking cam, the:finger disc
or mutilagted gear of ong -number wheel periodi~

cally in miesh: with:the fully toothed gear on the-

next adjoining number wheel while:ths locking
cami-isvin  line with the locking disc during: the
transfer-operation,. another.gap gear secured to

the zero shaft, and means thereon to disengage:

the fully toothed gear from the finger disc or
mutilated” gear and the:locking cam from the
locking disk' and the gap gear on the zero set-
ting shaft meshes with the gap gear of the unit,
and yielding means for locking the unit to kesp

the number wheels in place and in alignment:

while the zerosetting takes place.

7. In a'zerosetting'mechanism for counters in-
cludihg a series of number wheels, a zerosetting
shaft, s transfer shaft abové said zerosetting
shaft, a unit compoesed of a transfer geay and a
gap gear secured to one another and movsble
on said transfer shaft in a longitudinal direc-
tion, 4 disc and & gap’ gear secured to said zero-
setting ‘shaft, said dise on the zerosetting shaft

disengaging’ the transfer: gear from the finger:
disc: or mutilated: gear of the number wheel of:

the :lower order' upon movement of the. zero-

sefting shaft in - a° longitudinal - direction; and
for zerosetting by turning: the zerosettinig: shaft::

in- either direction for: restoring the number

wheels t6 zero setting “thirough’ the gap gears.of-
the zere setfing shalt and the transfer:shaft and:
yvielding means; normally disengaged from:said-
unit - duving transfer operation, rendered. oper=-

ative-during the-resetting operation.
8. In a counter zerosetting-for a:series of num-
her wheels, a zerosetting shaft for all the num-

ber wheels, each wheel having a frame ineclud--
ing a pair of plates;, the:number wheels held.in-
position against - longitudinal - displacement by
the pair of plates, & spindle journaled in. the-

pair of plates, parallel to the zerosetting shaft,
a- zercsetting-gear freely turning on the zero-
setting . shaft, two- gears on-said spindle, and the
zerosetting: gear in:mesh. with both spindle gears

during. the. transfer operation,. the. zerosetting .

gear heing disengaged from. one of said gears
during. the zeroseiting operation but remaining.
in steady mesh -with the other of said spindle
gears. to. turn. the number. wheels to zerc as

a0

deseribed, and. yielding means secuzed to the.

frame .to engage thé zerosstting gear while the
zerosetting operation is efféctive.

9. In. g counter zerosetting mechanism for a.

<
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seriesrof -number- Wheels: aligried- on a - eOmiron: .
spindle inecluding a-transfer mechanism; g trans-

fer shgft for each:number wheel parallel to:the:
spindle; a: gear thereon, a . transfer flnger: dise:
or mutilated: gear: of the adjoining number:
wheel in alignment with the gear on:the trans«

fer shaftias described, and a: means:for:disen--
gaging: thietransfer gear fronr the finger disc or:
mutilated gear in' a' longitudinal direction.each:
numbsr wheel surrounding the mechanism.

10 T1i ‘a: counter zerosetting  mechanism: for-a-
series:-0of number wheels aligned on a:.common.
spindle including-a transfer mechanism, a:trans-
fer shaft for each number wheel parallel: to-the:
spindle, .a: gear thereon; a: transfer finger: disc
or - mutilated " gear: of the' adjoining: number-
wheel in alignment with the gear on: the:shaft,
andca-means  for disengaging the. finger disec or”
mutilated: gear from: the ‘gear on the transfer:
shaft in g longitudinal direction each number
wheel surrounding: the: mechanism,

i1, Ina counter, the combination with a. series.
of " pairs: of: nested  number wheels: having: the.
numbers from-0°tc 9 distributed’on each pair-of
nested wheels as described, and a - means for-
restoring all the pairs to zero position.

12, I a counter resetting meechanism, a ‘series
of 'aligned pairs-of nested number wheels, each
pair comprising an operating shaft including:
means t9 operate the nested number wheels hav=-
ing:the numerals from 0 to-9 inclusive distribut-
ed on'the nested wheels, and a'means for zerg=
setting ‘the nested wheels by ‘turning the oper-
ating shaft to its zero position in either direc-
tion, as described.

13. In a'counter zero setting mechanism for a’
series of number wheels -aligned on . common’
spindle including a locking mechanism; a trans-
fer shaft for each number wheel parallel to the
spindle, - a” locking cam thereon; a-locking dise-
of the adjoining nuniber wheels in alignment with.
the locking cam on the shaft, and a' meang for
disengaging the- locking disc from the ldck=
ing cam on the shaft in a longitudinal direc-
tion each number wheel surrounding the mecha-
nism.

14. In a counter including. operating mesns
for 'a series of pairs of nested number-wheels
having the numerals. from 0 to 9 inclusive dis-
tributed on ‘each pair of nested wheels and hav-
ing a transfer mechanism and means for disen=
gaging the. operating means from the transfer
mechanism {0 indeépendently return the series of
nested wheels to zero.

157 In g  counter zerosetting mechanism in-
cluding & transfer-mechanism and locking niech=
anism, a gear operative for the transfer operas
tion and also operative for the zerosetting oper-
ation,.a spindle parallel to said gear, two gears
on said spindle, said first mentioned gear being
in megh. with both spindie gears during.the trans-
fer. operation and disengaged. from one of said:
spindlé gears during zerosetting, thus providing
means for disenigaging. the transfer mechanism'
during zerosetting operation.

16. In a 2zerosetting. mechanism for counter
wheels including. a transfer and locking mech-
anism, a shaft passing through .all the counter
wheels,-a gap gear on said shaft, a second. gap.
gear, said second gap:gear further being a trans-
fer gear and being slidably supported, and yield-
ing means. out of alignment with said. second
gap- gear during transfer. operations, said. sec-

.ond gap.gear being slidable into engagement with -
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said ylelding means during zerosetting for step

by step registering of

said counter wheels.
ADOLF HOLZNER.
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