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3,061,191
MANUALLY PRESETTABLE COUNTING MEANS
Arnold P, Hultgren, River Forest, Hll., assignor to Amer-
line Cerporation, 2 corporation of Iflincis
Filed Mar. 3, 1958, Ser, MNo. 718,690
2 Claims., (CL 235—117)

This invention relates to counting means in the form
of a unit of the multiple number wheel type.

One object of the invention is to provide a counting
unit in which each number wheel is of two-piece type
so that the wheels can be individually set to any number
thereon desired: whereby the counting means may be
quickly set to a desired number of machine cycies, revo-
lutions or the like to perform a control function when
that number expires upon subsequent operation of the
counting means.

Another object is to provide a counting unit which
is composed of elements that can be very inexpensively
formed from molded plastic material, and the parts of
which require no subsequent machining before assembly
thereof to form the completed counting unit, thus making
my counting means very economical to produce.

Still another object is to provide a novel number
wheel and number drive wheel arrangement wherein the
two wheels. face each other and coupling teeth of the
two coact with each other to permit setting of the
number wheel without rotation of the number drive wheel,
thus enabling the individual setiing of the number wheels
as desired.

A further object is to provide a novel transfer drive
wheel and number wheel combination wherein transfer
teeth of a first number wheel at one position thereon
coact with certain mutilated pinion teeth of the transfer
drive wheel to transfer the motion of the first number
wheel to a second number wheel once each revolution
of the first number wheel, and these mutilated pinion
teeth thereafter coact with a drum portion of the first
number wheel to lock the transfer drive wheel against
undesirable rotation until the first number wheel has
made another full revolution.

Still a further object is to provide a drive wheel for
a unit number wheel with coupling teeth so divided that
the unit number wheel can be fine-adjusted to some
fraction of a unit and the 10-unit and 100-unit (as well
as further number wheels if desired) and likewise their
facing number drive wheels are provided with coarser
coupling teeth so as to insure their adjustment to whole
numbers rather than fractions. :

An additional object is to provide each transfer drive
wheel with a web between a full set of pinion teeth there-
on and its set of mutilated pinion teeth to limit move-
ment axially of the transfer drive wheel on a shaft on
which it is rotatably mounted without the necessity of
having to provide shoulders or collars on the shaft for
this purpose.

Another additional cbject is to provide the number
wheels, number drive wheels and a drive gear therefor
rotatable on a shaft, and to provide such cooperation
between the number drive wheels and their correspond-
ing number wheels that a single spring on this shaft tends
to normally hold all of the coupling teeth thereof in
engagement with each other.

A further additional object is to provide counting
means which includes a plurality of number wheels, each
having cam means coacting with a switch and the switches
being connected in series to perform a control function
only when all three swiiches are either closed or open
at a time when all of the number wheels are at their
zero positions, thereby enabling the setting of the count-
ing means to any desired number and at the expiration
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of that number, due to operation of the counting means,
the closing or opening of a circuit as the case may be will
perform a control function such as stopping the operation
of a machine or energizing a pilot light or other elec-
trical device. .

With these and other objects in view, my invention
consists in the construction, arrangement and combina-
tion of the various parts of my counting means, whereby
the objects above contemplated are aftained, as herein-
after more fully set forth, pointed out in my claims and
illustrated in detail on the accompanying drawing, where-
in: .

FIG. 1 is a front elevation of counting means emi~
bodying my present invention;

FIG. 2 is an enlarged plan view thereof showing a
series of switch blades in cross section and a series con-
trol circuit through them;

FIG. 3 is an enlarged vertical sectional view on the
line 3-—3 of FIG. 1 illustrating details;

FIG. 4 is an exploded perspective view of number
wheels, number drive wheels and a drive gear of my
counting means; and

FIG. 5 is a similar exploded perspective view -in the
reverse direction and - includes also a transfer drive
wheel.

On the accompanying drawing I have used the ref-
erence numeral 19 to indicate a three-walled sheet metal
frame and 12 a frame plate which may be riveted or
otherwise secured thereto to form a complete frame for
the mechanism of my counting means. A number wheel
shaft 14 and a transfer drive wheel shaft 16 are sup-
ported in the frame 10.

Rotatably mounied on the number wheel shaft 14
as shown in FIG. 5 are (from left to right) a drive
gear 18, a unit number drive wheel 28, a unit number
wheel 22, a 10-unit number drive wheel 24 and a 10-
unit number wheel 26. These are shown in the reverse
order in FIGS. 2 and 4, and in addition to the elements
just enumerated, FIG. 2 illusirates a 100-unit number
drive wheel 24a and a 100-unit number wheel 26a. The
counting means illustrated accordingly has a capacity
of 999 units and obviously can be made for 9,999 units
by an additional 1000-unit number drive wheel which
would be a duplicate of the wheels 24 and 244, and a
1000-unit number wheel that would be a duplicate of
the wheels 26 and 26a.

To drive my counting means, 1 illustrate a worm 28
meshing with the drive gear 18 and this worm -also may
be molded of plastic integral with a worm shaft 3¢ hav-
ing a worm shaft extension 32. The worm gear shaft
3¢ may be journalled in suitable bearings 36 and 38
moeunted in the frame 18 and the frame plate 12 respec-
tively. An actuating gear 34 is shown on the extension
32 and may be driven by meshing with a gear of a ma-
chine or the like or any other suitable means may be
substituted for the elements 18, 28, 38, 32 and 34 to
drive the unit number drive wheel 26 and through it
the counting means as will hereinafter appear. By way
of exampie, a ratchet wheel may be substituted and me-
chanically driven one step at a time by a cyclicaily op-
erable pawl, or an electricaily energized solenoid or
electro magnet may be used to actuate the pawl in re-
sponse to electrical impulses.

The unit number drive wheel 2 is operatively con-
nected with the drive gear 18 for being driven thereby
and the means for connection comprises drive pins 40
(see FIG. 4) extending from the drive gear 18 into drive
sockets 42 of the unit number drive wheel 28.

The unit number drive wheel 206 is provided with fine
coupling teeth 44 which are normally engaged with co-
operating fine coupling teeth 46 of the unit number wheel
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22 (see FIGS. 4 and 5 respectively). Each of the number
wheels 22, 26 and 264 is provided with a number drum 48
with suitable numbers thereon such as 0 to 9 as illustrated.
Each number drum is also provided with a pair of transfer
teeth 50 and a reset flange 52. The frame plate 12 is
provided with openings 54 (see FIGS. 1, 2 and 3) through
which the reset flanges 52 project for manual engagement.
FIG. 1 illustrates just to the left of each opening 54 a
sight opening 56 through which the numbers of the num-
ber drums 48 may be observed at any time.

Transfer drive wheels 58 and 584 are rotatably mount-
ed on the transfer drive wheel shaft 16 shown in FIG. 2.
The number drive wheels 24 and 24a have gear teeth 68
and the transfer drive wheels 58 and 584 have cooperating
pinion teeth 62. The transfer drive wheels 58 and 58«
also have.pinion teeth 64 which are mutilated to the ex-
tent that they are only about two-thirds as high as the
teeth 50, 60 and 62. They also have alternating with
the teeth 64, other mutilated teeth 66 which are character-
ized by being only half as wide as the teeth 64 though the
same height as the teeth 50, 60 and 62. The teeth 64
are adapted to coact with the tramsfer teeth 58 of the
number wheels 22 and 26 and also with drum portions
48a -of the number drums 48 thereof to the left of the
numbers in FIG. 2 as will hereinafter be described. The
transfer drive wheels 58, 584 are restricted against axial
movement to the right (FIG. 2) relative to the adjacent
number wheels 22, 26 by the ends of teeth 66 which
are adjacent to the left ends of drum portions 48z of
the number wheels, and by the ends of transfer testh 50
on the number wheels which are adjacent the right side
of webs 68 on the transfer drive wheels during the trans-

“fer interval, which occurs when the transfer teeth 50
mesh with pinion teeth 66, 64. The transfer drive wheels
58, 58a are also restricted against axial movement to the
left (FIG. 2) relative to the adjacent number drive wheels
24, 24a by the left side of webs 68 on the transfer drive
wheels. which are adjacent the ends of teeth 69 on the
number drive wheels and by the ends of teeth 62 on the
transfer drive wheels which are adjacent the right side
of webs 70 provided on the number drive wheels. This
arrangement thus prevents undesirable endwise movement
of the transfer drive wheels on their shaft 16 which
would interfere with the smooth operation of the counting
means during counting operation, and maintains the trans-
fer drive wheels in operative engagement with their re-
spective number wheels and number drive wheels when
the assembly is shifted axially to the right during manual
setting of the number wheels. - In FIG. 2 it will be noted
that the web 68 is located beween one number wheel and
the next number drive wheel whereas the web 79 is lo-
cated in each case fo the left of the transfer drive wheel
so there is no possibility of the meshing teeth of the
wheels shifting out of proper alignment. These webs 63
and 70 are advantageously located at the parting line be-
tween the molds in which the parts are molded, and the
molds are gated to the webs so that the subsequent re-
moval of the gate is accomplished without any finishing
operations required for the teeth of the parts. Thus
they are ready for assembly when removed from the
mold.

The 10-unit number drive wheel 24 is provided with
coarse coupling teeth 72 to cooperate with similarly coarse
coupling grooves 74 of the 10-unit number wheel 24.
The wheels 24a and 26a are similarly provided with
coarse coupling teeth 72 and coarse coupling grooves 74
respectively as shown in FIGS. 2, 4 and 5. Inclined
shoulders 76 adjacent the grooves 74 lead into the grooves
so that in adjusting the number wheels 26 and 26a, as-
surance is had that they will seek the proper relationship
to each other so that in all instances the numerals will be
centered in their sight openings 56 of the frame plate 12.
On the other hand, the teeth 44 and 46 are such that
the unit number wheel 22 may be adjusted ¥4 of a nu-
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meral where a partial revolution of a machine element
such as a coil winding machine might be critical.

A spring 78 is located on the number wheel shaft 14
between the drive gear 18 and the frame 10 as shown in
FIG. 2, thus tending to keep the coupling teeth 44 engaged
with the coupling teeth 46 and the coupling teeth 72 en-
gaged in the coupling grooves 74 at all times, yet allow
the necessary end movement for permitting adjustment
from tooth to tooth of each number wheel in an obvious
manner,

Counting means of the kind disclosed is particularly
adaptable for coil winding and similar machines where it
is desirable for the machine to cycle a certain number of
times or rotate a certain number of revolutions and au-
tomatically stop at the end thereof, or in dispensing ma-
chines and the like where it is desirable that a certain
number of dispensations takes place and the machine then
rendered inoperative and/or the counting means being
thereupen operable to light an indicator light as for in-
dicating to the service man that a dispensing magazine is
empty or has only a certain number of units to be dis-
pensed left therein. For this purpose my counting means
may be provided with a cam lobe 80 on each of the
number wheels 22, 26 and 264 to coact with movable

3 switch blades 84, Fixed switch blades 82 are illustrated

and carry switch contacts 86 for coaction with switch
contacts 88 of the switch blades 84. . The blades 84 are
provided with actuating extensions 85 tc coact with the
cam lobes 8% and close the switches which are normally
open as shown for the right hand and left hand switches”
in FI¥G. 2. Thus a control circuit can be closed when
all three switches are closed as shown for the center
switch and a conirol faunction thereby performed. Wires
26, 92, 94 and 96 are shown in FIG. 2 coanecting the
switch blades together in series so that a control circuit
connected with the wires 83 and %6 will be closed only
when all three number wheels are at their zero positions.
Thus the wheels may be set for instance for 103%2 revolu-
tions of the drive gear 18 as shown in FIG. 1 and subse-
quently the gear rotated for runming the numbers back~
ward so that at the end of 103%% revolutions all three
of the number wheels are at zero and all three of the cam
lobes 89 have closed their respective switches for estab-
lishing the contiol circuit.  On the other hand the switches
may be normally closed so that at the zero position a cii-
cuit such as one that energizes a coil winding machine
may be opened. By connecting the switches in series
the positioning of any one of them in the zero position
does not establish or break the control circuit in the one
case or the other, but it does so only when all three are
in the zero position so that the control function is per-
formed.

Referring to FIG. 3, it will be noted that the portion
48a of the number drum 48 (shown in dotted lines ad-
jacent the transfer drive wheel 58) just clears the mutilated
pinion teeth 64. Thus the surface of the drum portion
48 and the ends of the teeth 64 cooperate to lock or
prevent undesirable rotation of the transfer drive wheel
58 or §3a but effect such rotation when the two teeth 50
cooperate with the teeth 66, 64 adjacent and to the left
(FIG. 2) of the number drums as the drum rotates clock-
wise in FIG. 3. This, of course, rotates the transfer wheel
counter clockwise each revolution of the number wheel
and the motion is transmitted through the-teeth 62 to the
teeth 6@ of the next number drive wheel in order to rotate
it clockwise two teeth, and since there are 20 teeth it is ro-
tated Yo of a revolution and is thus rotated one numerical
unit.

From the foregoing description it will be obvious
that I have provided a counting means capable of ac-
complishing the objects set forth in my specification. The
parts thereof can be readily molded from plastic ma-
terial and are thus inexpensive so that the counting unit
can be manufactured at very little cost. The arrange-
ment of the parts is such that any desired number can be
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set up on the counting means and at the expiration of the
proper number of revolutions to bring the counting num-
bers all to zero, a control function can be performed
thus providing a means to automatically set a machine and
stop the operation thereof or perform any other desired
control function at the termination of the cycles or revolu-
tions to which my counting means is set.

Some changes may be made in the construction and
arrangement of the parts of my counting means without
departing from the real spirit and purpose of my inven-
tion, and it is my intention to cover by my claims any
modified forms of structure or use of mechanical equiva-
lents which may reasonably be included within their
scope.

I claim as my invention:

1. In counting means of the character disclosed, a shaft,
a drive element rotatable and free to slide axially thereon,
a plurality of number drive wheels having each a full
complement of teeth and number wheels having transfer
teeth also rotatable and free to slide axially on said shaft,
said number wheels having drum portions provided with
peripherally spaced digits, there being a number wheel
for each denominational order including the units order
and a number drive wheel for each order other than the
units order, each of said number wheels having a reset
flange thereon provided with peripheral serrations to
facilitate manual resetting thereof, said drive element and
said units order number wheel having fine serrations con-
stituting coupling teeth on their confronting adjacent
faces and axially engageable with each other for driving
said units order wheel from said drive element, all of said
number drive wheels and all of said number wheels ex-
cept said units order number wheel having cooperating
unit coupling elements on their confronting adjacent faces
and axially engageable with each other, said unit cou-
pling elements being angularly spaced apart corresponding
to the digit spacing on said number wheels and said fine
serrations being angularly spaced apart corresponding to
a fraction of said digit spacing, said unit coupling ele-
ments being disposed in complementary sets on said num-
ber wheels and on said number drive wheels, one of
which has radially extending circumferentially spaced
teeth, and the other of which has radially extending cir-
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cumferentially spaced grooves to receive said teeth and has
inclined shoulders leading to said grooves, a single spring
on said shaft tending to move said coupling teeth and
said coupling elements respectively axially into engage-
ment with each other, a second shaft, and transfer drive
wheels having transfer teeth rotatable and freely slidable
axially thereon and each operated by the transfer teeth
of a number wheel of lower order to operate the number
drive wheel of higher order through the medium of its
teeth, said transfer drive wheels being each confined
between a number wheel of lower order and a number
drive wheel of next higher order whereby said transfer
drive wheels are axially constrained by the latter to re-
main operatively engaged therewith during manual setting
of the number wheels.

2. Counting means of the character defined in claim 1
wherein said transfer drive wheels are confined by means
including a flange around each of said transfer drive
wheels adjacent the center thereof, said flanges being
located adjacent the ends of the teeth of said number
drive wheels of higher order, and a flange around each
of said number drive wheels and located adjacent the
ends of the teeth of said transfer drive wheels of lower
order, said transfer teeth on said transfer drive wheels
being located adjacent the ends of said drum of said
number wheels of lower order.
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