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This invention relates to counters, and it is the
principal object of my invention to provide a
counter having its number wheels telescoped over

_ the casing containing the counting mechanism,

3 so as to allow the making of the counter and its
number wheels of any desired size, and not sepa-
rated by any intermediary mechanism.

Another object of my invention is the provision
of a counter in which the counting mechanism is

10 arranged separately from the number drums,
which can be set to zero position in one operation.

The invention principally relates to improve-
ments in counters, as they are for instance de-

_ scribed in my patent application. for counters,
!5 Serial No. 690,811, filed September 25, 1933 which
has issued on Oct. 26, 1937 as Patent No. 2,097,065,
which in principle disclose counters which oper-
ate in principle like the counters forming the
object of this my present invention, in which I

o employ parts used in the aforesaid application and
for the same purpose, as for instance cam oper-
ated slides disengaging the transfer shaft along
longitudinal slots in the casing and gap gears re-
turning the number wheels to zero position. Inthe

g5 former application I arranged the transfer mech-
anism of one number wheel to the other, between
the number wheels, while in this present inven-
tion, I separate the number wheels from the zero-
setting and transfer mechanism, which is ar-
3o ranged within a closed casing, while telescoped
pbushings transmit the working of the transfer
mechanism towards the outside to the number
wheels surrounding the transfer mechanism. The

~ number wheels in my counter being separately
35 displaceable in longitudinal direction of the oper-
ating mechanism, allow advantageously the use

of an analogous mechanism with smaller or larger

number wheels, for instance number wheels 5 and -

10 times larger than the ones shown if for instance
40 the numbers on said wheels are to be read from a
considerable distance. .
Furthermore, if the counter is to be used for
exhibition purposes where a great number of
persons desire to follow the counting operation
45 from a distance, a careful selection of the size
of the number wheels and the material of which
they are made will allow a large reduction in
weight and consequently cheapen the produc-
tion, as even large number wheels may be made
50 of light tin or aluminum with hollow spaces and
openings or even card-board without materially
increasing the weight of the mechanism which
remains constant.
These and other. objects and advantages of my
88 invention will become more fully known as the
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description thereof proceeds, and will then be
more specifically defined in the appended claims.

In the accompanying drawing forming a mate-
rial part of this disclosure:

Fig. 1 illustrates a counter constructed accord-
ing to my invention in sectional front elevation.

Fig. 2 is a cross-section on line 2--2 of Figure 1.

Fig. 3 is a cross-section on line 3—3 of Figure 1.

Fig. 4 is a cross-section on line 4-—4 of Figure 1.

As illustrated, the casing I of the counter car- 10.
ries freely movable thereon the telescoping num-
ber wheels A, B, C and D, number wheel C tele-
scoping over the reduced part of wheel D, num-
ber wheel B over the reduced part of number
wheel C, number wheel A over the reduced part
of number wheel B, and all number wheels are
freely rotatable relative to one another., The
number wheel A is secured to a shaft 3 extending
concentrically through the casing i, and carrying
the bushings 18, {9 and 20 having varying lengths 9o
and telescoping on shaft 3 loosely and freely
movable. To bushing 18 number wheel B is se-
cured, while bushing {9 carries attached thereto
the number wheel C, and number wheel D is
secured to bushing 20. As shown, the telescop- 256
ing bushings extend on shaft 8 into the casing
{ in order to transmit the working of the trans-
fer and zero setting mechanism towards the out-
side to the number wheels. :

A shaft 2 (Fig. 1) above the shaft 3 within the 30
casing | carries two cams fta and 11b and four
gap wheels § secured thereto, and a shaft 4 below
shaft 3 in the casing { carries loosely three gears
9 which are distanced from one another on.the
shaft 4 by means of sleeves 92. 35

The shaft & rests in the slides {0 and (0P, and
its outer extending ends are displaceably borne
in slots 14 and. 14° in casing 1. Two springs,
7= and {T° press against the slides 10® and 10
and the gears 9 on the shaft 4 are in mesh with
gears 8 and gears T on shaft 3, and gears 1
may also be called discs having one finger inte-
gral therewith. The shaft 3 is arranged in the
center of the distance separating shafts 2 and 4, 45
and carries the following combination of gears
at the bushings, the varying lengths of which
telescope: Assumed the counter has the position
shown in Figure 1 in which all number wheels
are in their zero position: A gap gear 6 is se- gg
cured to shaft 3 and a transfer finger disc T is
arranged next to gear § on shaft 3 and secured
thereto. Each of the bushings 18, 19 and 20
carries a gear 8 having 10 teeth and & gap gear
6 and finger disc T with the exception of the gg
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last bushing 20 which has no finger disc 7 as
no further transfer is to be made there,

The position of finger disc 7 on shaft 3 and of
gear 8 on bushing 18 relatively to gear 9 on shaft
4 is best shown in Figure 3 and is the identical
assumed by finger dise T on bushing {8 and
gear 8 on bushing 19 to the second gear 9 on
shaft 4, and also the same with respect to index
or finger disc T on bushing 19 and of gear 8
to bushing 28 to the third gear § on shaft 4.

It will therefore be sufficient to describe and
explain the construction and operation of one
gear 9 on shaft 4 for the understanding of the
operation, .

The finger of the finger disc 7 is placed just
before one tooth of the gear § on shaft 8. If
now the shait 3 is rotated anti-clockwise, as
shown in Pigures 1 and 3, and the finger disc T
leaves gear 9, and number wheel A which is se-
cured to shaft 3 on the outside of the casing |
will be compelled to participate in this rotation
to display any of the numbers 0 to 8. With o
urther rotation of shafi 3, and before the same
has executed 2 full revolution, finger of the disc
T will come into engagement with gear 9 on shaft
¢ and will rotate the same for one tooth. A% this
moment, if the rotation is for instance as stated
above anti-clockwise, the gear § on bushing (0
(Fig. 3 and Fig. 1) will participate in the same
for one tooth, and as gear 3 is alsc in mesh with
gear §, which is as wide as both the finger disc
7 and gear §, a transfer operation will take place.

Gear § is secured to bushing 13 which also car-

ries number wheel B and thus at each rotation

of gear § for one tooth, number wheel B will be
taken along to change the score on the respective
number wheel,

Ab the start of the counting oparation o1
number wheels or drums will display zero, and
upon the rotation of the shaft 3 for & full revolu-
tion the number wheel & will again display the
Zero, and consequently, if the transfer mecha-
nism Is consiructed and overated as described
above, the gear 8 moves forward or advences for
one of its ten teeth, the number wheel B will
display the number 1 ag it is secured to bushing
{8 which earries also gear 8, and thus the num-
ber 16 will then appear on the number wheels
B and A.

Geer & and its finger disc 7 on bushing 18 will
varticipate in their step by step advancement, and
thus during a revolution oi shafi § {em times,
bushing {8 will have made one full revolution,
and the finger disec 7 on bushing 18 will engage
the second gear 9 on the shait 4 so that gear 8
on bushing 18 will be rotated or advanced for one
tooth and in the aforedescribed manner number
wheel C will display the number 1, as number
wheel € is secured to bushing 19 so that the num-
ber 1060 can be read on the number wheels C,
B and A,

The number wheel D is rotated if the finger on
disc 7 on bushing {9 comes Into engagement with
the third gear 9 on shaft 4§ so that the gear g of
bushing 26 participates in the movement and also
humber wheel D, as gear 8 and number wheel D
are secured to bushing 20.

In order to allow a convenient and rapid set-
ting of the number drums or wheels to zero after
any score display, I employ the following mech-
anism.

As mentioned above, shaft 3 and bushings 18,
13 and 20 carry a gap gear 8, having 9 teeth and
one gap §¢, secured thereto (Fig. 2). An upper
shaft 2 within casing | carries the two cams ({s

2,117,168

and (1> and four gap gears 5 secured thereto,
and the gap gears 5 have each 9 teeth and one
gap 5a,

In Figures 1 and 2 is shown how the gap gears
5 on shaft 2 and gap gears 6,0on shaft 3 and the
bushings 18, 19 and 20 confront or face one an-
other when the number wheels are in zero po-
sition, : i .

As mentioned above, the gap gears 6 are secured
one to shaft 3 and one on each bushing just as the
finger discs T and gears 8§ and therefore these
gears § must participate in the transfer move-

U

ments, and thus, when the number wheels display .

any of the numbers except 0, the gap 6= will have
or assume a position at any point along the cir-
cumference of gear 8.

If now a number wheel is Zeroized gap 6 is
located exactly in alignment with the center line
of shaft 2 but if not zerolzed, a tooth will he ex-
actly in alignment with the center line of shaft 2
and the gap 8 faces any point of gear €, and
shaft 2 is turned, gears § will engage gears 6
until gap 6° of the gears § again assumes iis
postiion in alignmeni with the center lne of
shaft 2 and the number wheels are zeroized.
If the turning operation is continted, the gears §
will always turn idly in the gaps 82, and there-
fore the number wheels will he zeroized with one
revolution. In order to bring the gaps 6 baclk,
only owne revolution of shafi 2 will be required,
when the number wheels for Instance are in thelr
remotest position from the zero, and it will be
understood, that in cases where the number
wheels are closer to zero, the shsft 9 will zeroize
the number wheels already with & one-half op
even one~quarter revolution of shaft 2.

The gaps B2 of gears § serve the purpose of
allowing the gap gears G during the mechanical
itransfer operation {o vags the gears § without
meshing with the same,

In order to be abie to carry the number wheels
into their zero position, all gears 9 on shaft &
must be uncoupled from the fngers of dises T
and gears 8 on shaft §

If the number wheels display any other num-
Ber than 8, one {ooth of {he gears § will be ex-
actly in allsnment with the center ilne of shaft 2
and upon the revolving of shafy 2 one tooth of
gears § will have to move 7or about 20 to 30°
until this tooth engages one footh of gear G.

The gears @ are uncoupled by means of the
cams ({2 and 1% on shaft 2 in the foliowing
manner: When the shaft 2 is rotated, the cams
fle apd (15 will press agalnst the siides 18® and
i8>, and will displace these slides parallel to the
center Hnes of all shafis and the shalt @ resting
at the ends of the slides (0> ang 16b, will he
displaced, and thus will uncoupic the gears § on
shaft & from all fingers of disos T snd gears 8
on shaft 8,

Simultaneous with the 20 to 30° movement of
the tooth of gears B, the cams ffe and (b, haye
partly uncoupled the gears 8 on shaft 4 for part
of the fingers of discs 7 and of the teeth of the
gears € and if now the tooth of gear 5 engages one
tooth of gear 6 the gears 9 will be entirely un-
coupled, and this operation is sc timed that ne
jamming of the machine will be possible.

The cam faces 22 may have such an inclination,
that they lift the slides, when turned for 20-30°
to such an extent that the gears 9 gre uncoupled.

In order to displace ‘the slides 82 and b to
such a degree, the slide s has a slot £5 with
which it glides on shafi 3 bassing through the

and bushings 26, 19 and 8. 4
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same, while slides (8® have a slot 16 and slides
along bushing 20, while the projecting ends of
shaft & are displaceable within the slots I4* and
14> in casing |I.

Springs 171* and {Tb press the slides i0* and 10°
against the cam faces 22 for engaging gears § at
one revolution of shaft 2 again with the fingers
of discs 7 and gears 8 on shaft 3. :

Springs 21 hold the gears § in position and the
number wheels in alignment, and in case one gap
¢* of the gears 8 should be located above or below
one of the springs 2l there will always be one
spring still in contact with the teeth of the gears 6.

It will be clear that more number wheels could
be used with my counter and in such case the
bushing will have to be made thinnerin order
to enable a telescoping of & large number of gears
on shaft 3. -

It will be understood that I have described

20 and disclosed one example of my invention only
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of the many possible ways to practically con-
struct the same, and that I do not wish to 1imit
myself to the exact construction shown, but I could
make such changes in the general arrangement
and in the construction of the minor details of
my counter as come within the scope of the ap-
pended claims without departure from the spirit
of my invention and the principles involved.

As the operation of the various elements and
their cooperation has been set forth in great de-
“tail in the specification, a specific description of
the operation will be unnecessary as the same will
be readily understood by reading the above de-
scription and by simultaneous reference to the
drawing." .

It will be clear that if it is desired to use 2
counter without zeroizing mechanism, the spirit
of my invention will experience no change, as in
such a case it will simply be necessary to omit
the elements used for the zeroizing operation and
simply retain the transfer mechanism.

1t will also be no deviation from the spirit of
my invention if the number wheels are made so
as not to telescope over the counting mechanism,
but are arranged fixed to the bushings.

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

1. A counter including its transfer mechanism,
comprising a plurality of telescoping number
wheels surrounding said transfer mechanism, said
transfer mechanism separately constructed, but
operatively connected with said number wheels,
with the outer peripheries of the number wheels
forming & smooth, substantially drum-shaped

2. A counter comprising a casing, a transfer
mechanism in said casing, and a plurality of
telescoping number wheels of a sultable size sur-
rounding sald casing, an operating shaft to which
one of said number wheels is secured, and bush-
ings on said operating shaft carrying said number
wheels; said bushings representing a means to
transmit the operation of the transfer mecha-
nism to the number wheels surrounding sald
mechanism.

3. In a counter including a transfer mechanism
and having a plurality of telescoping bushings on
its operating shaft, a plurality of freely rotating
telescoping number wheels, all but one of said
number wheels individually secured to said bush-
ings surrounding the transfer mechanism, one
bushing for each of said number wheels except
for the one fast on the shaft.

4. In a counter of the ‘elass described, a plu-

_plurality

3

rality of telescoping number wheels, an operating
shaft to which one of said number wheels is se-
cured, and a plurality of telescoping bushings on
said operating shaft to which the other of the in-
dividual number wheels are secured for trans-
mitting the operation of the transfer mechanism
to the number wheels, and another shaft below
the operating shaft and also parallel thereto, and
a means on said shaft to transfer the rotary
movement of one number wheel to the adjoining
number wheel on said bushings.

5. In a counter of the character described, &
of telescoping ‘a'umber wheels, a casing

10

about which said number wheels freely rotate,and -

having end walls, & transfer shaft resting with
its ends in the end walls of said casing, gears
loose on sald transfer shaft, means to periodically
transfer the rotation of one number wheel to the
others, sleeves separating the individual gears on
said shaft, an operating shaft above said transfer
shaft extending through said casing and carrying
gears.

‘6. In a counter of the class described, a plu-
rality of telescoped number wheels, an operating
shaft, a plurality of telescoped bushings on said
operating shaft, one finger disc secured to sald
operating shaft, and finger discs on each of sald
telescoped bushings with the exception of the
last or cutermost bushing, and a gear secured to
cach of £aid bushings, a transfer shaft below the
operating shaft, and a plurality of gears loosely
mounted on sald transfer shaft each of a width to
have its teeth in the path of movement of the
finger disc and periodically in mesh with said
finger. discs on bushings and operating shaft and
in constant mesh with the gears on said bushings
during the counting operation to transfer the
rotary movement of one number wheel to the
adjoining number wheel with the said number
whecls surrounding the operating mechanism in
close contact to. one another.

7. In a counter of the character described, &
plurality of telescoped number wheels, an operat-
ing shaft for said number wheels, a finger disc
on said operating shaft, a plurality of telescoped
bushings on said shaft, gears on said telescoping
bushings, a finger disc on
ing bushings with the exception of the last or
outermost bushing, a transfer shaft below said
operating shaft, gears on said transfer shaft, one
of said gears periodically meshing with the finger
disc of the operating shaft, and with the adjoin-
ing gear on the innermost telescoping bushing,
the finger disc of sald innermost telescoping bush-
ing in mesh periodically with the second- gear on
the transfer shaft, and also in constant mesh
with the gear on the bushing adjoining the inner-
most bushing and so forth according to the num-
ber of number wheels, said aforesaid arrangement
of the mechanism providing a means for sepa-
rately constructing but operatively connecting
the number wheels to the transfer mechanism.

8. In a counter transfer mechanism as de-
scribed, a series of operatively connected tele-
scoped number wheels, surrounding the transfer
mechanism, all of said number wheels having the
same outside diameter, and each of said number
wheels having a reduced, inner, tubular wall, said
walls angularly bent and nested, and varying in
length and diameter with the exception of the
first number wheel with which the counting op-
eration is started, said telescoping number wheels
telescoping into one another over the reduced
and nested tubular walls, with the outside diam-
eters of all the number wheels in alignment, no
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space being left between two adjoining number
wheels, and said number wheels removable in
longitudinal direction of the transfer mechanism,
said telescopic arrangement of the number wheels
providing a means for exchanging the number
wheels.

9. A counter including a transfer mechanism,
and comprising a plurality of nested telescoped
number wheels, sald transfer mechanism ar-
ranged separately but operatively connected with
the telescoped number wheels and said telescoped
number wheels surrounding the transfer mechga-

nism in close contact with one another, the outer-

peripheries of the number wheels forming g
smooth, substantially drum-shaped body.

10. In a transfer mechanism for counters with
nested telescoped number wheels, the combing-
tion of a spindle with a plurality of telescopsd
bushings on said spindle, said bushings repre-
senting means for transmitting the operation of
the transfer mechanism to the telescoped num-
ber wheels surrounding seid mechanism,

11. A counter including a transfer mechanism
and comprising a plurality of telescoping nested
number wheels separately constructed but opera-
tively connected with said transier mechanism
surrounding said transfer mechanism, and bush-
ings and gears for operatively connecting said
telescoped number wheels io seid vrensfer mech-
anism.

12. In a transfer mechanism for counters sepg-
rate from the number wheels of said counter but
operaiively connected thereio, g spindle horizos
tally arranged, telesconed bust ings on said sp
dle, a transfer mechanism arranged on szid spin-
dle and bushings, saic telescoped bushings ex-
tending fo the ouiside of the transfer mechanism
on the spindie of the counier, and the number
wheels nested and individually secured to said
bushings, ezcept the @rst numher wheel, said tele-
scoped bushings COnSiieBiing means 0 ironsmis

2,117,168

rotary movement of one number wheel to the
other towards the telescoped number wheels sur-
rounding said transfer mechanism,

13. A counter having a transfer mechanism
and a series of nested number wheels separately
constructed, but operatively connected with the
transfer mechanism telescoped and nested in
such manner that the number wheel of the high-
est order will first surround the transfer mecha-
nism and the other numher wheels following in
the order of their numerical value, as shown and
described, the outer peripheries of all number
wheels forming a smooth, substantially drum-
shaped body.

14. In a counter, a series of telescoped nested
number wheels and g transfer mechanism sur-
rounded by said wheels, the arrangement of the
number wheels separate from the transfer mech-
anism but operatively connected therewith the
outer peripheries of all number Wheels forming g
smooth, substantially drum-shaped kody.

13. In a counter transfer mechanism, & means
for arranging the nested number wheels sepa-
rately
the transfer mechanism, g casing having & front
and & rear plate, a spindle journaled in the front
blate with one end and passing through the regr
plate of the casing, g plurality of telescoped bush-
ings on said spindle, also extending through the
rear plate of the casing, the outermiost of said
bushings journaled in said rear plate, finger discs
and gears secured on said spindle, and telesconed
bushings ag deseribed, a transfer shafi below the
operating shaft or spindie parallel thereto, said
transier shaft located in bearings of the fronk
and rear plate of said casing, means on said
transier shaft and bushings to transfer the ro-
tery movement of one number wheel to the ag-

jeining number wheel, an

o keepr the number vwi
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