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(57) Abstract

An electrical impulse operated num-
ber wheel counter with coaxial number
wheels (2); transfer pinions (8); a reciproca-
ble pawl (12) engaging the first number
wheel and a solenoid (20) driving the pawl,
has a series of leaf springs (33) carried on the
solenoid armature (24). In the rest position 33 y
the leaf springs (33) engage bosses (9) on the

eries of leaf spri fed on HE Ill ||1 ||| ||| 33
transfer pinions to ensure that the number / 2 \-F i :_
wheels (2) are correctly aligned but when the 3 0 14— J 9 7

solenoid (20) is energised to effect a count,
the movement of the armature (24) lifts the 7,.
leaf springs away from the transfer pinions
(8) which can therefore rotate unhindered.
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An additional effect of the leaf springsistore-
duce the power consumption of the counter
and this effect can still be achieved with other
spring arrangements. A shock resistance ele-
ment (50) is freely rotatably mounted in the
path of the pawl (12) so as to be struck in the
event of shock induced movement of the
pawl, substantially to eliminate spurious
shock induced counts.
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NUMBER WHEEL COUNTERS

This application relates to counters and particularly to
counters comprising a plurality of coaxial number wheels;
transfer pinions respectively disposed intermediate successive
number wheels, each pinion meshing with gear teeth on one of
the number wheels adjacent thereto and adapted to engage transfer
means on the other number wheel during rotation of said other
number wheel thereby partially to rotate said one of the number
wheels and drive means intermittently actuable to rotate a
first one of the number wheels thereby to effect counting of
the counter. .

In such counters the angular position of the number wheels
in the rest position - that is to say between counts - is
determined in the case of the first number wheel by the ratchet
or other drive means and in the case of the remaining number '
wheels by the engagement of successive number wheels with the
transfer pinion disposed between them. Inevitably, necessary
clearances and manufaéturing tolerances lead to pléy in the
engagement between transfer pinion and number wheel and since
the transfer pinions are freely rotatable, this play is
cumulative as one proéeéds along the sequence of number wheels.
In practice, the engagement of the first number wheel with the.
drive means will adequately locate the first number wheel in the
rest position of the counter, but the error in alignment of the
remaining wheels - and particularly the higher order wheels -
is significant and may in certain cases amount to one half of
a digit. This mis-alignment leads to a ragged appearance of
the display and may even result in misreading of the displayed
number,

It has been proposed - in for example OE-PS 241170; US-PS
2,522,7343 DAS 1 234 070 and FR-PS 1.488.725 - to deal‘with the

problem of alignment by providing leaf springs in continuous engage-

ment with shaped bosses or other projections on either the number
wheels or the transfer pinions, but this approach increases the
operating power requirement of the counter and may result in noisy,

operation.
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It is an object of one form of this invention to provide
an improved counter in which such disadvantages are overcome. i
Accordingly, one form of the present invention consists
in a counter comprising a plurality of coaxial number wheels;
transfer pinions respectively disposed intermediate successive
number wheels, each pinion meshing with gear teeth on one of
the number wheels adjacent thereto and adapted to engage transfer
means on the other number wheel during rotation of said other

number wheel thereby partially to rotate said one of the number

wheels; drive means intermittently actuable to rotate a first

one of the number wheels thereby to effect counting of the -
counter and alignment means disposed in a rest position to

engage at least the last number wheel or a transfer pinion in
mesh therewith, thereby to align the number wheels, characterised
in that the alignment means is momentarily displaced from said
rest position upon actuation of the drive means to enable un-
hindered rotation of the number wheels during counting.

Preferably, the alignment means comprises leaf spring means
carried upon a reciprocating element of the drive means.

Advantageously, the alignment méans is arranged in a rest
position to engage eacﬂ number wheel or a transfer pinion in
mesh therewith, thereby separately to align the number wheels.

Suitably, the transfer piniomns include respective
integral bosses formed with flats equal in number to the number
of discrete angular positions adopted by the transfer pinionms,
said leaf spring means comprising éeparate leaves respectively
engaging the flats.

In one form of the invention, the drive means includes a
solenoid and a reciprocating armature, the leaf spring means
being carried on said armature. . *

In the case of an electric impulse operated counter, the
provision of leaf spring means carried on the armature and
engagiﬁg either the transfer pinions or the number wheels has -
aside from the alignment of number wheels - the important and
unexpected benefit of reducing the power consumption of the

counter. This beneficial result could, in cases where alignment
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of the number wheels is considered to be of less importance or
where great care has been taken to reduce manufacturing tolerances
and thus minimise the possibilities of mis-alignment, equally be
achieved through engagement of the leaf spring means with parts
of the counter other than the transfer pinions or number wheels.
Accordingly, the present invention comsists in another form in
an electric impulse operated counter comprising a plurality of
coaxial number wheels; transfer pinions respectively disposed
intermediate successive number wheels, each pinion meshing with
gear teeth on one of the number wheels adjacent thereto and
adapted to engage transfer means on the other number wheel during
rotation of said other number wheel thereby partially to rotate
said one of the number wheels; reciprocally movable pawl means
adapted when actuated to rotate a first ome of the number whee}s
to effect counting of the counter and electrical impulse actuated
means having a solenoid, an armature supported for reciprocal
movement and engaging the pawl means to effect reciprocal movement
thereof when an electrical impulse energizes-the solenoid and
Spring means serving to return the armature to a rest position
when the solenoid is de-energized, characterised in that there is
provided spring means cooperating between the armature and
a part of the counter so as to be stressed upon said return move-
ment of the armature, energy in said stressed spring means
assisting in movement of the armature when the solenoid is next
energized.

Preferably, the spring means is leaf spring means carried
on the armature.

It is a problem in certain applications with counters
such as those considered above, that shock forces acting upon
the counter may result in spurious counts. A number of
proposals have been made to deal with this problem and to
produce "shock-proof' counters, but these proposals in general
have had the effect of increasing the power consumption of the
counter. It is an object of yet a further form of this invention
to provide an improved counter in which shock induced counting

is inhibited by means which do not significantly increase the
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power consumption of the counter.

Accordingly, the present invention consists, in a further
form, in a counter comprising a plurality of coaxial number
wheels; transfer pinions respectively disposed intermediate
successive number wheels, each pinion meshing with gear teeth
on one of the number wheels adjacent thereto and adapted to
engage transfer means on the other number wheel during rotafidn
of said other number wheel thereby partially to rotate said
one of the number wheels and drive means intermittently actuable
to effect counting of the counter, characterised in that there is
provided a shock resistance member freely movable relative to
an element of the drive means and so positioned as to oscillate
freely in the path of said element in the event of a shock tend-
ing to cause said reciprocal movement of the element, the shock
resistance member thereby serving to interfere with shock induced
movement of the element to inhibit shock-induced operation of
the counter.

Advantageously, the drive means includes reciprocally
movable pawl means and the shock resistance member is positioned
as to oscillate freely in the path of said pawl means.

Suitably, the shock resistance member is eccentrically
mounted for oscillatory movement about an axis parallel to the
axis about which the pawl means is reciprocally movable.

The invention will now be described, by way of example,
with reference to the accompanying, somewhat diagrammatic,
drawings, in which:- .

Figure 1 is a side elevation of an electrical impulse
operated, number wheel counter according to the invention;

Figure 2 is an opposite side elevation of the counter of
Figure 1;

Figure 3 is a view similar to Figure 2*with the parts shown
in a different positiom.

Figure &4 is a plan of the counter of Figure 1, and

Figure 5 is a view similar to Figure 4 with certain parts

removed for the sake of clarity.
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Referring to the drawings, an electrical. impulse operated
number wheel counter comprises a housing 1 formed by two generally
similar parts. The housing is shown somewhat diagrammatically
since the exact form plays no part in the present invention. A
suitable housing is shown in UK Patent Application No. 7943213
(Publication No. 2 039 398 A) to which reference is directed.

A series of coaxial number wheels 2 are freely rotatably
mounted on a first shaft 3, ends of which engage in respecti§¢
blind apertures in the housing 1. The number wheels 2 are of
known form, having on opposite sides thereof a ring of gear teeth
4 and a generally smooﬁh ring 5 provided with a single transfer
element 6. Extending parallel with the first shaft 3 is a second
shaft 7 - similarly located in the housing - on which are
freely rotatably mounted transfer pinions 8, each provided at ome
side thereof with an integral boss 9, the exact form and
purpose of which will be describéh hereinafter, In conventional
manner, each transfer pinion is provided with alternating full
and half width teeth, there being in this example five of each.
All the teeth of each pinion 8 mesh with the gear teeth 4 of one
of the adjacent number wheels and the transfer element 6 on the
other of the adjacent number wheels engages the full width pinion
teeth once per revolution of that number wheel to drive that
pinion through an angle sufficient to drive the teeth 4 of thé
number wheel with which that pinion is engaged by the amount
necessary to effect a count of that number wheel. At an end of
the second shaft 7 there is freely rotatably mounted thereon a
pawl 12 having drive elements 13 and 14 and a slot 15 which
extends generally radially of the second shaft 7. As further
described hereinafter, the pawl 12 is reciprocally rotated to
effect a count. On reciprocation of the pawl 12, movement in
one sense of the pawl effects engagement between the drive
element 13 and teeth 16 formed on the first wheel of the
series of number wheels to rotate the wheel through a first
half of the angle required to effect a count, whilst the reversé
rotation of the pawl 12 causes the drive element 14 to engage

the teeth 16 and rotate the first number wheel through the
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second half of the angle required to effect the count. The teeth
16 on the first wheel of the series of wheels 2 are, it will be
appreciated, ratchet teeth which are engaged by the pawl 12 where-
as the gear teeth &4 on the remaining wheels 2 are shaped to mesh
with the transfer pinions 8.

Electrical impulse actuated means of the counter comprises
a solenoid 20 provided on a bobbin 21. The bobbin 21 threads over
a solenoid core 22 which projects from an L-shaped frame 23 apunted
within the housing. The mounting of the frame 23 can take a
variety of forms but is preferably as shown in the aforementioned
UK Patent Application. The magnetic circuit of the solemoid 20 is
formed by the core 22 and the frame 23 and is coﬁpleted by an
armature 24 pivotally mounted on the free edge of the part of the
L-shaped frame 23 which projects parallel to the solenoid core 22.
The pivotal mounting of the armature 24 is effected by means of
notches 25 in the armature which engage respective opposite ends
of a rectangular recess 26 formed in the frame 23, The frame 23
is further provided with a spring anchor 27 between which and
a similar anchor 28 provided on the frame 23, is connected a
helical biassing spring 29 which - when the solenoid 20 is de-
energized - holds the armature 24 out of engagement with the core
22 of the solenoid. Whenever the solenoid is energized by a
count pulse, the armature is attracted to the solenoid core,
so stressing the spring 29. When the solenoid is‘de-energized,

a spring 29 returns the armature to the position (shown in Figure
2) where it is out of engagement with the core 22.

At the side thereof adjacent the pawl 12, the armature 24
is formed with a lug 30 which projects within the slot 15 of the
pawl so that whenever the armature is reciprocated as a result
of a current pulse passing through the solenoid 20, reciprocation
of the pawl 12 takes place to register a count on the first
number wheel. It will be seen that the reciprocation of the
armature 24 effects reciprocal movement in an opposite semse of
the pawl 12, .

Carried upon the armature 24 is leaf spring means 32 in
the form of a series of parallel leaves 33 extending between an

integral support plate 34 which is riveted to the armature and

FAR oY
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an integral bridge piece 35. The leaves 33 cooperate respectively
with the bosses 9 of the transfer pinions, these bosses being of
polygonal cross section with the number of flats equalling the
number of discrete positions adopted by the transfer pinioms - in this
case fivé. In the rest position, with the solenoid de-
energized, (see Figure 2) the leaves engage the respective bosses
and are stressed by éhis engagement. It will be appreciated that
the individual pinions are positively held against rotation and
much improved alignment of the number wheels is achieved. When
the solenoid is next energized, the effect of the armature moving
toward the solenoid core 22 is to retract the leaves 33 from the
respective bosses 9 leaving the transfer pinions free to rotate
as required for counting. During counting, therefore, the number
wheels 2 and the transfer pinions 8 are able to rotate unhindered
by the leaf spring means. As the armature returns to its rest
position the leaves re-engage the flats of bosses during which
engagement any mis-alignment of the transfer pinions is corrected.
In addition to serving the purpose of aligning the number wheels
it is found that the leaf spring means 32 significantly reduces
the power consumption of the counter. By way of explanation of
this effect it can be seén that as the armature is moved under

the action of the solenoid from the position shown in Figure 2

to that shown in Figure 3, the resilient energy held in the
stressed leaf springs will assist the movement of the armature,
effectively helping to overcome the static inertia of the
mechanism. The leaf spring means thus reduces power consumption

at any rate of operation specified in terms of minimum time

interval between successive pulses.

As best shown in Figures 1 and 4 a shock resistance
member 50 is provided in the counter, extending generally
parallel to the number wheel and transfer pinion shafts. The
element 50 is an integral plastics moulding and can be seen to
comprise a body portion 51 having a quadrant shaped cross section,
end spigots 52 and an operating lug 53. In the assembled counter,
the spigots 52 are located in blind apertures of the housing and

abutments (not shown) provided in the housing limit the angular
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movement of the member. In this manner the shock resistance member
is pivotally and eccentrically mounted for free oscillation within
limits about an axis parallel to that about which the pawl 12

pivots during counting. As can be seen, the operatiﬁg lug 53 under-
lies the drive element 14 of the pawl.

The purpose of the shock resistance member 50 is to.
eliminate spurious counts resulting from shock induced movements
of the armature 24 and pawl 12. In the event of a shock causiﬁg
pawl 12 to rotate in a direction which would cause drive element
13 to impart movement to the ratchet teeth 16, the lug 53 of the

- shock resistance member will collide with the drive element 14 the

" member 50 having itself been set into oscillatory motion by the
same shock, but at a much greater frequency that the interconnected
pawl and armature, due to the absence of any movement inhibiting
elements such as helical spring 29. The effect of the shock
resistance member colliding with the pawl is to bring the pawl
to rest by absorbing its energy thus preventing a count being made.
Since there is no direct connection between the pawl and the shock
resistance member, the effect of the shock resistance member upon
the power consumption of the counter during normal operation is
negligible. -

The invention has been described by way of example.only
and numerous modifications are possible without departing from the
scope of the invention as defined in the appended claims.

Thus, although the described leaf spring means includes a
plurality of leaves one for each transfer piniom, a reasonable
degree of alignment can be achieved with a single leaf spring
engaging only the last tramsfer pinion remote from the drive pawl.
As explained previously, the maximum possible mis-alignment in-
creases progressively from the first to the last transfer pinion
and if the last transfer pinion is correctly aligned, the mis-
alignment of the intermediate pinions is very much reduced. It
will be appreciated that, however many leaves are provided, these
could be arranged to engage the number wheels directly rather
than the transfer pinions. Similarly, elements other than leaf

springs could be used to form the alignment means;
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with the teeth of the number wheels. Whatever arrangement is
employed, it is essential that the alignment means be displaced
momentarily as the drive means is actuated so that rotation of the
number wheels and transfer pinion is not hindered during counting.
In an electrical impulse operated counter, the most conveniént
arrangement is to mount the alignment means directly on the armature.
The alignment means could however be mounted on another element of
the drive means or could be separately mounted in the housing in a
manner SO as to be engagable with the armature or some other ‘
element of the drive means.

In electric impulse operated counters, if the alignment
function of the leaf spring means is for some reason not required,
the described reduction in power consumption can be achieved with
the leaf spring means engaging a part of the counter other than the
number wheels or transfer pinions. The leaf spring means could for
example engage, in the rest position of the armature, an abutment
provided on the housing. In appropriate case, the leaf spring
might even be mounted on the housing so as to engage an abutment
formed on the armature, Indeed, spring means other than a leaf
spring could be emploied] for example a second helical spring or
an appropriately positioned block of foamed plastics material.-

Modifications can similarly be made to the described shock
resistance member. This could be mounted in the path of a drive
element other than the pawl, such as - in the example of an
electric impulse operated counter - the armature. The shape of
the member would be adapted to suit counters having a different
configuration and other forms of mounting of the member can be

employed, if desired.
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CLAIMS:

1. A counter comprising a plurality of coaxial number wheels;
transfer pinions respectively disposed intermediate successive

number wheels, each pinion meshing with gear teeth on one of the

number wheels adjacent thereto and adapted to engage transfer .
means on the other number wheel during rotation of said other

number wheel thereby partially to rotate said one of the nuﬁber

wheels; drive means intermittently actuable to rotate a first

one of the number wheels thereby to effect counting of the - -

counter and alignment means disposed in a rest position to engage

at least the last number wheel or the transfer pinion in mesh

therewith thereby to align the number wheels, characterised in

that the alignment means is momentarily displaced from said

rest position upon actuation of the drive means to enable un-

hindered rotation of the number wheels during counting.

2. A counter according to Claim 1, characterised in that the
alignment means comprises leaf spring means carried upon a

reciprocating element of the drive means.

3. A counter according to Claim 1 or Claim 2, characterised

in that the alignment means is arranged in the rest positiom to

engage each number wheel or a transfer pinion in mesh therewith,

thereby separately to aiign the number wheels.

4, A counter according to Claim 2, characterised in that the

transfer pinions include respective integral bosses formed with

flats equal in number to the number of discrete angular positions

adopted by the transfer pinions, said leaf spring means comprising
separate leaves respectively engaging the flats.

5. A counter according to Claim 3, wherein the drive means

includes a solenoid and a reciprocating armature, characterised

in that the alignment means is carried on the armature.

6. An electric impulse operated counter comprising a plurality R
of coaxial number wheels; transfer pinions respectively disposed
intermediate successive number wheels, each pinion meshing with
gear teeth on one of the number wheels adjacent thereto and
adapted to engage transfer means on the other number wheel during

rotation of said other number wheel thereby partially to rotate
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said one of the number wheels; reciprocally movable pawl means
adapted when actuated to rotate a first one of the number wheels
to effect counting of the counter and electrical impulse actuated
means having a solenoid, an armature supported for reciprocal
movement and engaging the pawl means to effect reciprocal movement
thereof when an electrical impulse energizes the solemoid and
spring means serving to return the armature to a rest position
when the solenoid is de-energized, characterised in that there is
provided spring means cooperating between the armature and a part
of the counter so as to be stressed upon said return movement of
the armature, energy in said stressed spring means assisting in
movement of the armature when the solenoid is next energized.

7. An electric impulse operated counter according to Claim 6
characterized in that the spring means is carried on the armature.
8. An electric impulse operated counter according to Claim

6 or Claim 7, characterized in that the spring means comprises -
leaf spring means.

9. A counter comprising a plurality of coaxial number wheels;

transfer pinions respectively disposed intermediate successive

number wheels; each pinion meshing with gear teeth on ome of the

number wheels adjacenf thereto and adapted to engage transfer
means on the other number wheel during rotation of said other.
number wﬁeel thereby partially to rotate said one of the number
wheels and drive means intermittently actuable to rotate a first
one of the number wheels thereby to effect counting of the counter,
characterized in that there is provided a shock resistance member
freely movable relative to an element of the drive means and so
positioned as tooscillate freely in the path of said element in
the event of a shock tending to cause movement of the element,

the shock resistance member thereby serving to interfere with shock
induced movement of the element to inhibit shock induced operation
of the counter,

10. A counter according to Claim 9, wherein the drive means,
includes reciprocally movable pawl means, characterised in that

the shock resistance member is positioned as to oscillate freely

in the path of said pawl means.
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11. A counter according to Claim 10, characterised in that
the shock resistance member is eccentri:cally mounted for oscillatory -

movement about an axis parallel to the axis about which the pawl

means is reciprocally movable.

z
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