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1
IMPULSE COUNTER

This invention is directed to an electromechanical impulse:
counter with zéro resetting which is of very small'overall size

and can be constructed in large-scale production under par- 5§

ticularly economic conditions of capital expenditure.

In counters which are at present known, the control system
comprises an electromagnet for attracting an armature which
is fixed on a rocking bridge ‘and the alternating motion of
which is' transmitted to 4 ratchet-and-pawl system so that a
step-by-step movement of rotation is thus obtained. This step-
by-step niovement is' transmitted by means of ‘a' secondary
pinion to'a gear-wheel'which is usually integral with the gradu-
ated numeral wheel of the lowest order (units). Transmission
to the other numeral indicating wheels is carried out in a well-
known manner- by means of secondary pinions which are
mounted coaxially on a shaft.

In the case of resetting to zero, a pressure ‘applied to an ar-
ticulated lever has the effect in a first stage of disengaging the
secondary pinions and lock_mg these latter against a fixed com-
ponent in ordér to maintain them in a suitable angular position
and, in a second stage, of resetting the numeral wheels to zero
by means of the well known heart cam system.

In order to carry out these functions, counters of existing
types are composed of a large number of parts which entail

costly operations of machmmg or assembly such as dowelling,
insetting, riveting, screwing and so forth.

The present invention is directed to-the novel industrial
product which is: constituted by a manual-reset impulse
counter as characterized by a design concept which permits of
particularly economical large-scale manufacture by virtue of :

a reduction in the number of components,

ease of machining of said components,

a structure which consists only of free assemblies and in
which such operations. as riveting, dowelling, insetting,
screwing and the like are dispensed with.

Moreover, the reduction in the number. of parts and the sim-
plicity of design of such parts make it possxble to construct
counters which are of very small overall size.

- This invention is also characterized in that :

the alternating motion derived from the.pulse is‘transmitted
directly and therefore without any intermediate pinion to the
first numeral wheel';

the zero resetting‘'mechanism is so arranged that it is possi-
ble by means of a single operation to obtain the disengage-
ment of the feed mechanism, the diserigagement of the secon-
dary pinions and locking of these latter and zero resetting of
‘the numeral indicating wheels by means of a heart cam.

All these properties will be ‘clearly brought out by ‘the fol-
lowmg descnptlon referénce ‘being made 'to the ‘accompany-
ing drawings, in.which :

FIG. 1 is a view in elevation of the assembled-apparatus, the
casing being shown in cross-section along the linie I—I-of FIG.

FIG 2 is a profile view of ‘the same ‘apparatus, ‘the casing
‘being:shown in cress-section along the line H—II-of FIG. 1;

FIG. 3is a profile view of the cage of the apparatus ;

FIGS. 4-and 4a are two views ‘at right angles to‘each other
-and 'showing the-component- which ;performs ‘the:function- of
spacermember and wheel-locking'member ;

FIG. §1s a sectional view:of the-coil former ;

FIG. 6 is a transverse:sectional view of the casing of the ap-
‘paratus ;

-FIG. 7 is‘a‘sectional view:showinig: the mode of actuatlon ‘of
the-anchor by means of the:armature ;

FIG. 8 is aplan view of FIG. 7 ;

'FIG,"9 s a detail view of the anchor 3

- FIGS. 10, 10a and '10b.are respectively-a‘front view;a: sec-
tional view and a rear view df the first:numeral-wheel together
with its‘escape wheel and its heart cam.;

FIGS. 11 -and ‘11a:are views-at right-angles: to-each other
showing the push-lever forzeroresetting ;

FIG. 12 shows: the ‘arrangement-of ‘the anchorand of the
‘push:lever prior to'zero resetting ;
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- FIG. 13 shows the arrangement of the anchor and of the
push-lever after disengagement of the secondary pinions ; and
finally, -

FIG: 14 shows the arrangement of the push-lever and of the
heart cams at the moment of zero resetting.

FIGS. 1 and 2 show very clearly the compactness of a
counter as.constructed in accordance with the invention and
comprising five numeral wheels.

In the exemplified embodiment of FIGS. 1 and 2, the dimen-
sions of the apparatus are only 33 X 22 mm in body section
and 48 X 24 mm in the case of a projecting front face and con-
form to recommended standards. Among other. advantages,
the apparatus can consequently be readily built-in and fixed
on standard supports by means of the front face.

The apparatus comprises a cage 1 formed of magnetic
metal. This cage has the double function of supporting the
mechanism and of serving at the same time as a stationary
magnetic armature. Said cage is usually formed by folding and
has the shape of a U, the two arms of which have a tendency to
converge. The spacing of the arms is maintained by means of a
spacer member 2 whose extremities in the form of a tenon are
intended to engage in an easy fit in two rectangular slots 1a of
the cage 1.

The cage 1 is intended in the first place. to support the coil,
the molded former of which in turn carries the connecting ter-
minals and the magnetic core. The coil former 3 of molded
material is illustrated in FIG. 5. A slot 3q is formed at the base
of said former so that this latter may be moved by sliding over
the base 1d of the cage 1. The magnetic core of the coil is first
inserted into the coil and maintained within this latter in a lon-
gitudinal position by that portion of its machined extremity
which is applied against the portion 3d of the coil former while
the opposite extremity of the core is applied against the base
1d of the cage 1 (as shown in FIG. 2). The complete assembly
is fixed in position by means of the casing 5 which is provided
with two relatively displaced slots 52 and $b while ‘the coil
former 3 is provided with two lugs 3b, 3c. It is apparent from
FIG. 2 that the two Jugs 3b, 3c are capable of engagmg respec-

tively in the slots §b - 5a. The elastrcrty of the casing walls per-

mits the deformation of the casing in.order that this latter may
slide over the two lugs at the time of fitting in position. The lug
3¢ is additionally .provided. with. an- inclined face so as to
facilitate the engagement of the casing and the deformation of
its wall,

The constructional details of. the movmg armature 6 are
shown.in FIGS. 7 and 8.

One extremity of the armature is provrded with two tenons
6a —6b which are adapted to fit into two openings 1b and 1c of
the cage 1. A sufficiently easy fit is provided in order that the
armature should be permitted to oscillate as shown by -the
arrow F in FIG. 7. The extremity 6¢ of the armature 6 is
adapted to fit into an opening 7a of the feed anchor 7 which

:pivots:about the shaft 8.

‘FIG. 9 gives the details of the anchor and also shows among
other things the shape of the elongated slot 7a in which the ex-

‘tremity 6c of the moving armature 6 is intended to engage.

As is apparent from FIGS. 7 and 9; the edges of the elon-

rgated slot 7a are convex bath in the longitudinal direction and

in the transvérse direction, thereby permitting a free articula-
tion between the armature 6 and the anchor 7.

Another remarkable feature of the apparatus is the simplici-
ty of the feed mechanism which will be described hereinafter.

The anchor 7 to which the impulse movement is applied is
acted upon by a spring 13 and, and the action of the same
spring, inturn urges the armature-6 to the initial position
which is remote from the electromagnet.

The anchor 7 provides a direct drive to the first numeral in-
drcatmg wheel 11 (shown in FIG. 10) which is cast in one
piece with the.escape wheel 11a. Said indicating wheel is also
cast in-one piece with the heart cam 11h which will serve for
zero resetting.

‘A distinguishing feature of the anchor 7 lies in the fact that

the anchor.pallets‘7h.and 7¢ are suitably spaced so that, when
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the anchor is maintained in an intermediate position, the
escape wheel is capable of rotating freely and thus permits
resetting of the first numeral wheel which is integral therewith.

Another feature of the apparatus is provided by the
mechanism for resetting to zero. This operation can be carried
out by means of a non-articulated push-lever 12, one example
of construction of which is illustrated in FIG. 11.

The function of this lever is explained hereinafter with
reference to FIGS. 12, 13 and 14.

FIG. 12 illustrates the apparatus which has carried out a
recording operation and in which the counter is ready to be
reset to zero.

The anchor is maintained in the position which is shown in
the drawings (the anchor pallet 7b being in the engaged posi-
tion) under the action of the spring 13.

The extremity of the push-layer 12 projects outside the cas-
ing 5 in order to permit the application of manual pressure, for
example.

Said lever is adapted to slide within a slot 5¢ (as shown in
FIG. 6) which is formed in such a manner as to permit the
inclination of the lever in the direction which is shown in
FIGS. 13 and 14 under the action of the force F.

The face 12b of the lever 12 is intended to rest on a cylindri-
cal sleeve 14 which is freely mounted on the shaft 9 of the
secondary pinions.

Said shaft 9 is rotatably mounted in two holes of the cage 1
which are in the form of elongated slots 1e and 1f, with the
result that the shaft 9 can be set in two end positions, one of
which permits the engagement of the secondary pinions with
the teeth of the numeral wheels while the other end position
permits both the disengagement of said pinions and the free
rotation of all the numeral wheels for the purpose of sub-
sequent resetting of these latter to zero.

In the disengaged position, the secondary pinions will be
locked against the spacer member 2 in order to maintain the
angular position-setting of their teeth with respect to that of
the numeral wheels.

In order to carry out the resetting operation, a pressure is
exerted on the outer extremity of the lever 12 in the direction
of the arrow F (as shown in FIG. 12).

Inasmuch as the rear face 12a of the lever is applied against
the wall of the casing, said lever will necessarily be inclined at
an angle as shown in chain-dotted lines in FIG. 12 by reason of
the fact that the guide face 124 has rolled on the periphery of
the sleeve 14 ; under the action of pressure which continues to
be applied to the lever, the guide face 12¢ will come into con-
tact with the sleeve 14, with the result that the lever is inclined
at a progressively larger angle of slope until, in a first stage of
its movement, the guide face 12d comes into contact with the
cam 11b. In this position, the cam and the numeral wheel
which is integral therewith can no longer rotate since the
anchor 7 is still in the initial position of FIG. 12 and the escape
wheel is locked in position by the engaged anchor pallet 75.

As pressure is maintained on the lever 12 and transmitted to
the shaft 9 by means of the sleeve 14 against which the guide
face 12¢ is applied, so the shaft 9 will be displaced while caus-
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4

ing the disengagement of the secondary pinions and locking of
these latter against the spacer member 2, as shown in FIG. 13.
At the same time, the sleeve 14 which is applied against the
shoulder 7d of the anchor 7 will cause this latter to swing
through an angle such that the two anchor pallets 75 and 7c¢
will be disengaged from the escape wheel, thus permitting the
rotation of the assembly consisting of cams and numeral
wheels.

At this moment, the shaft 9 comes into end-of-travel abut-
ment and the pressure exerted by the guide face 124 on the
cam 115 will cause this latter to rotate up to the position cor-
responding to zero resetting as indicated in FIG. 14. '

As soon as the pressure F is no longer applied, the shaft 9 is
returned to its initial position by the spring 15. The secondary
pinions which have been locked in a suitable position engage
once again with the teeth of the numeral wheels while the

lever 12 js thrust back to the initial position by means of the
spring 16 ; since the anchor 7 is then released, the spring 13

returns it to the initial position as shownin FIG. 12.

In the apparatus according to the invention which com-
prises a plurality of numeral wheels, each wheel is provided
with its‘'own heart cam which is intended to be actuated by a
lever element having a shoulder 12d4. These ‘elements -are .
disposed in a comb-tooth arrangement ; FIG. 11 illustrates a
preferred form of construction of a push-lever which is formed
in one piece by molding, i

- I claim: » : :

1. An electromagnetically operated impulse counter com-
prising a casing, numeral wheels disposed within said casing
and freely mounted on a bearing shaft, releasable transmission
means for operatively interconnecting said wheels, heart cams
associated with said wheels, an electromagnet rigidly fixed to
said casing, a moving armature for cooperating with said elec-
tromagnet at each current impulse, an escapement anchor
which is pivotally coupled to said armature and so shaped as to
permit in a predetermined position the free rotation of the first
numeral wheel, a non-articulated zero resetting control push-
lever, said lever being provided with a plurality of juxtaposed
teeth in cooperating relation with the said heart cams and pro-
vided with two lateral arms which are integral therewith and
adapted to cooperate with a secondary shaft carrying transfer
pinions, the complete assembly making it possible against the
action of a spring and under the action of a single manual pres-
sure on said push-lever in a first stage to effect the disengage-
ment of the transfer pinions and to maintain said pinions in an
angular position, in a second stage to release said first numeral
wheel by positioning said escapement anchor in a position in
which it permits the free rotation of said first numeral wheel,
and in a third stage to bring the heart cams to the zero position
while the re-engagement of the anchor and of the transfer
pinions is carried out at the same time when pressure is no
longer applied to the push-lever.

2. An impulse counter according to claim 1 which includes
a toothed escape wheel integral with said first numeral wheel
and directly actuated by said anchor for moving the said first
numeral wheel.
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