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[57] ABSTRACT

In an integral counter having a drive motor rotating
each time it receives a pulse from a meter, digit
wheels adapted to be rotated by the drive motor and
sensing means generating output signals in accordance
with the degree of angular rotation of each digit
wheel, first and second rotating means and energy
storing means therebetween are provided. The energy
storing means have a spring adapted to store the en-
ergy of rotation of the first rotating means. control
means are provided so as to case the second rotating
means to rotate instantaneously to the action of the
spring. the rotation of the second rotating means being
transmitted to the digit wheels.

7 Claims, 12 Drawing Figures
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1
INTERGRATING COUNTER

BACKGROUND AND SUMMARY OF THE
INVENTION

This invention relates to a counter for indicating the
time integration of the consumption of electric power
or the quantity of fluid, such as gas, running water or
the like.

Several proposals have been made to provide im-
provements in the counter of the character described
wherein the value registered in a meter counter is read
and the read value is manually entered in a specified
form by an inspector at predetermined tinte intervals.
In the proposed systems, attempts are made to opera-
tively connect the counter to a data collector or use a
telemeter to ensure that read-out and recording of the
value indicated by the counter is carricd out readily
and positively and in a manner such that the recorded
value can be taped readily for use with a computer.

The most advantageous apparatus of one of proposed
systems comprises a predetermined number of digit
wheels provided with coded clements on its periphery
representing numerals for indicating the quuntity of
flow, for example means including members cach pro-
vided for onc of the rows of the coded clements on the
periphery of the digit wheels for sensing the presence
or absence of the coded clements, contacts attached to
the sensing means and connected to outside for pro-
ducing binary coded decimal output signals, and a
motor adapted to rotate through a predetermined angle
upon receipt of a pulse from a meter for driving the
digit whecls.

In the apparatus described above, energy is stored
cach time the motor makes an angular rotation and is
released when the stored energy rcaches a predeter-
mined tevel, so as to drive the digit wheels by the stored
energy, whereby it is possible to have the digit to indi-
cate the value in a digital system.

Some disadvantages are associated with encrgy stor-
ing means used in the aforementioned apparatus. It is
complex in construction and entails & number of parts,
and consequently it is high in cost and yet lacks reliabil-
ity in performance.

Accordingly, this invention has as its object the pro-
vision u novel integrating counter which obviates the
aforementioned disadvantages of the prior art.

According to the invention, there is provided an inte-
grated counter comprising drive means adapted to be
actuated by clectric signals from a meter, digit wheel
means comprising a predetermined number of digit
wheels adapted to be driven by the drive means, first
rotating means adapted to be angularly rotated by the
drive means, second rotating means adapted to be ro-
tated intermittently, energy storing means comprising
a spring connecting the two rotating means and
adapted to store the energy of rotation of the first rotat-
ing meuns, sensing means adapted to generate output
signals in accord with the degree of angular rotation of
cuch digit wheel, and control means adapted to release
the second rotating means and cause the sume to rotate
instuntancously by the action of the spring when the
first rotating means has been rotated through a prede-
termined angle.

The integrating counter according to the invention
offers muny advantages over the prior art. It requires
less energy to operate und yet has a higher mechanical
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cfficiency than conventional counters of the same type.
It has a smaller number of sliding parts and springs and
its construction is simpler than the prior art, so that
cost is lower and service life is longer.

Additional and other objects as well as features and
advantages of the invention will become evident from
the description set forth hereinafter when considered in
conjunction with the accompanying drawings, in
which:

FIG. 1 is a perspective view of the integrating counter
according to the invention;

FIG. 2 is a perspective view of essential portions of
the counter shown in FIG. 1;

FIG. 3 is an exploded perspective view of the gear
train interposed between the sccond rotating mcans
and the digit wheels;

FIG. 4 is a schematic view of a maodification of a con-
trol lever drive mechanisnt;

FIG. § and FIG. 6 are views in explanation of other
modifications of the control lever drive mechanism:

FIG. 7 is a perspective view of an integrating counter
comprising anothcr embodiment of the invention;

FIG. 8 is a plan view of a printed contact portion used
in the counter shown in FIG. 7;

FIG. 9 and FIG. 10 arc a plan view and a side view
respectively of a4 movable contact portion adapted to
cooperate with the printed contact portion shown in
FIG. 8;

FIG. 11 is a plan view of a modification of the printed
contact portion shown in FIG. 8; and

FIG. 12 is a view in explanation of the manner in
which the contact bars arc in cngagement with the
contacts.

DETAILED DESCRIPTION

In FIG. 1, four digit wheels 2 are shown as being ro-
tatably mounted on a common shaft supported at oppo-
sitc cnds by two parallel side plates 1 und 1'. Digit
wheels 2 are cach formed on its periphery with coded
elements 2A so as to indicate a digit on the wheel in
code, and coupled to one another by a tens-transfer
wheel 2B as is well known.

A motor 3 adapted to rotate through a predeter-
mined angle cach time it receives a pulse generated by
pulse gencrating means A’, B of a meter M for a prede-
termined quantity of flow, for example, is mounted in
the machine frume consisting of the two side plates 1
and 1. Motor 3 has a motor shaft 3A whose rotation
is transmitted, through a worm 3B sccured to motor
shaft 3A, a worm wheel 4 maintained in meshing en-
gagement with worm 3B, a shaft § which worm wheel
4 is sceured, a pinion 6 secured to shaft § and a stepped
gear 7 rotatably supported by a shaft 11, to an cnergy
storing means 8 which comprises a gear 8A in meshing
engagement with a pinion of stepped gear 7, and a cam
portion 8B integral with gcar 8A, and a spring 9 con-
nected at one end to gear 8A and at the other end to
a cam plate 12 also rotatably mounted on shaft 10.

A control lever 13 in the shape of is pivotally con-
nected to shaft 11 and has one arm 13A which is forked
to hold the cam portion 8B of cnergy storing mcans 8B
between its forks and the other arm 13B which is dis-
posed such that it engages and locks one of pins 14 and
14’ connected to a cam plate 12 and disposed in posi-
tions diametrically opposed and differing in distance
from shaft 10 as shown in FIG. 2. By this arrangement,
cam plate 12 is prevented from rotating even if rotation
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is transmitted thercto through spring 9 from gear 8 and
the energy of rotation is stored in spring 9 as it is
charged.

Cam plate 12 is formed at its cdge with protrusions
12A at which it grudually increases in diameter and val-
leys 12B in which the diameter sharply decreases from
an adjacent maximum diameter portion. There are two
protrusions 12A and two valleys 12B disposed in dia-
metrically opposed positions with respect to shaft 10,

16 is a switch for causing motor 3 to stop rotating
after it has rotated through a predetermined angle upon
receipt of a pulse generated by pulse gencrating meuns
A’. B’ of mecter M cach time the quantity of flow
rcached a predetermined level. The switch 16 is con-
trofled by a cam 17 sccured to shaft 5.

In FIG. 2, two follower pins 19 connccted to two
arms 18 respectively are shown as being in contact with
the periphery of cam plate 12, the follower pins 19
being disposed in diametrically opposed positions and
adapted to be actuated simultaneously by one protru-
sion 12A and one valley 12B of cam plate 12.

Each arm 18 is sccured to one of two lever plates 21
cach pivotally connected to a shaft 20. Each lever plate
21 has secured thereto contact levers 22 each for onc
of the rows of control elements 2A disposed on the pe-
riphery of cach digit wheel 2. The two control clements
disposcd in diametrically opposed positions on the pe-
riphery of cach digit wheel 2 are simultancously sensed
by contact levers 22, and a numeral is represented by
the combination of the six code bits. The two lever
plates 21 are connected to cach other by a spring 23 so
that the follower pins 19 thereof may be maintained in
pressing engagement with the periphery of cam plate
12. A geur 24 sccured to cam plate 12 is connected,

through an intermediate gear 25 and a wheel 26, to a -

gear 27 for the digit wheel 2 for digits in the lowest po-
sition of a decimal numeral,

The aforementioned mechanism operates as follows:
Cam plate 12 shown in FIG. 2 is maintained stationary
by the arm 13B of control lever 13 being locked by one
of pins 14 and 14’ or pin 14, for example. Contact le-
vers 22 are normally maintained in engagement with
the peripheries of digit wheels 2, Motor 3 shown in
FIG. 1 angularly rotates cach time it receives a pulse
from meter M and the rotation in transmitted, through
warm 3B, worm wheel 4, pinion 6 and stepped gear 7,
to the gear 8A of energy storing means 8. Shaft § ro-
tates as worm wheel 4 and pinion 6 rotate, so that
switch 16 is actuated by the cum 17 secured to shaft §
after motor 3 has rotated through o predetermined
angle to thereby stop motor 3.

Rotation of geur BA results in cum portion 8B rotat-
ing therewith, so that control lever 13 is slightly pivoted
about shaft 11 through arm 13A. However, arm 138 is
still in locking engagement with pin 14, so that cam
plate 12 is prevented from rotating and the energy of
rotation of geur BA is stored in spring 9 and charges the
same.

After a predetermined number of pulses have been
sent to motor 3, the cam portion 8B of energy storing
means B rotutes through 180° and the arm 13B of con-
trol lever 13 is brought to a position in which it is re-
leased from locking engagement with pin 14, Thus,
cam plate 12 is released from locking engagement with
arm 13B and rendered to free to rotute quickly by the
action of spring 9. At this time arm 13B is released
from locking cngagement with pin 14 but immediately
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4
brought into locking engagement with pin 14" which is
disposed in a position diametrically opposed to that of
pin 14 and slightly differing in distance from shaft 10.
Cam plate 12 stops rotating after rotating through 180°
when arm 13B is brought into locking engagement with
pin 14',

When cam plate 12 rotates, the follower pins 19 se-
cured to arm 18 arc brought into engagement with the
valleys 12B at the periphery of cam plate 12, so that the
two lever plates 21 are urged by the biasing force of
spring 23 to rotate about the respective shafts 20 and
contact levers 22 arc brought out of engagement with
the peripheries of digit wheels 2. At this time, rotation
of cam plate 12 is transmitted, through gears 24, 28§, 26
and 27, to the digit wheel 2 for the digits in the lowest
position. Contact levers 22 are thus momentarily re-
leased from engagement with the digit wheel when the
latter rotates, so that little resistance is offered to the
rotation of the digit wheel.

Upon completion of rotation of digit whecl 2, the pin
14’ on cam plate 12 is brought into locking engagement
with arm 13B and cam plate 12 stops rotating. By this
time, follower pins 19 have been brought into engage-
ment with the protrusions 12A at the periphery of cam
plate 12 again, so that contact levers 22 are brought
into engagement with the peripheries of digit wheels 2
again. As aforementioned, contact levers 22 are main-
tained in engagecment with the peripheries of digit
wheels 2 almost all the time except for a short interval
of time in which digit wheel or digit wheels 22 are ro-
tated. This permits read-out of the valuc to be made
possible at all times.

Further angular rotation of motor 3 is stored in spring
9 to charge the same. When the arm 13B of control
lever 13 is released from engagement with pin 14’ on
cam plate 12 after control lever 13 is pivoted about
shaft 11, cam plate 12 is suddenly brought to a rotation
again. Arm 13B is in a position in which it engages pin
14 at this time, so that cam plate 12 stops rotating when
arm 13B is brought into locking engagement with pin
14 following the rotation of cam plate 12 through 180°,

FIG. 3 shows cam plate 12 in an exploded perspec-
tive view which is rotated intermittently by energy stor-
ing means 8 through 180° as uforementioned. The gear
24 integral with cam plate 12 is maintiained in meshing
cngagement with intermediate gear 25 formed on its
periphery with smaller width tecth along its entire ex-
tent, so that intermediate gear 28 also rotates intermit-
tently through 180° Intermediate gear 25 is also
formed on its periphery with a plurality of sets of lurger
width teeth in positions which arc disposed diametri-
cally opposed to cach other. Wheel 26 is formed on its
periphery with alternately disposed lurger width and
smaller width teeth, the smaller width teeth being main-
tained in meshing engagement with the tecth of geur 27
sccuted to the digit wheel 2 for digits in the lowest posi-
tion of a numeral and the larger width teeth being
maintained in meshing engagement with the two sets of
larger width tecth 25A on intermediate gear 25. Thus,
the wheel 26 is udvanced a distance corresponding to
one pitch between the adjacent two larger width teeth
each time intermediate gear 25 makes one-half revolu-
tion ( 180°), and the rotation of wheel 26 is transmitted
to gear 27 through the smaller width teeth on wheel 26
s0 as to rotate digit wheel 2. The rotation of wheel 26
for a distance corresponding to one pitch between the
adjucent two larger width teeth corresponds to the ro-
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tation of digit wheel 2 for a distance between the two
coded symbols, so that onc-half revolution of cam plate
12 advances digit wheel 2 a distance between the two
coded symbols. The use of gears for transmitting rota-
tion from cam plate 12 to digit wheel 2 ensures that the
angular rotation of cam plate 12 taking place instanta-
neously is transmitted positively und smnnthly to digit
wheel 2, and this feature is advantageous in transmit-
ting the rotation of cam plate 12 at high speed.

FIG. 4 shows a modification of the control lever drive
mechunism in which an cccentric cam groove 28 is pro-
vided in energy storing means 8 and the arm 13A (not
forked) of control lever 13 is maintained in engage-
ment in groove 28 in place of providing cam portion 8B
for cnergy storing means 8 and forked arm 13A for
holding the same. Also, a control slider 29 formed with

projections 29A, 298 and 29C may be used in place of

control lever 13 as shown in FIG. §, with one projection
29A being maintained in engagement in a groove 30

formed in the periphery of energy storing means 8 and 2

the other two projections 29B and 29C being disposced
such that cam plate 12 is held therebetween. When this
is the case, pins 31 and 317 are connected to opposite
side surfaces of cam plate 12 and extends in opposite
directdons. When disposed in the indicated position,
control slider 29 moves upwardly as encrgy storing
means 8 mukes one-half revolution, and projection 298
is released from engagement pin 31 and projection 29C
is brought into engagement with pin 31’ Thus, cam
plate 12 stops after making one-half revolution ( 180°).

FIG. 6 shows another modification of the control
lever drive mechanism in which the arm 13B of control
lever 13 shown in FIG. 2 is modificd such that it is simi-
lar to the forked arm 13A engaging cam portion 8B in
being forked in shape and having arm ends P and Q.
Cam plate 12 is provided with a single pin 32 in addi-
tion to contact buar control protuberances 12« and val-
leys 12B. Either one of arm ends P and Q is maintained
in engagement with pin 32 at all times, When arm 13A
and hence arm 13B is pivoted by the rotating cam por-
tion 8B of cnergy storing means 8, arm end P main-
tained in engagement with pin 32, for cxample, is re-
leased from engagement with pin 32 and permits cam
12 to rotate instantancously as aforementioned. As
soon as cam 12 rotates, the other arm end Q disposed
in the path of rotation of pin 32 is engaged thereby,
thus stopping cam 12 after it has made one-half revolu-
tion. In the embodiment shown, a control projection
muay be provided in a cam secured to
place of the pin 32 connected to cam 12,

FIG. 7 shows another embodiment of the invention
in which motor 3 is controlled by a printed rotary
switch in place of switch 16 and cam 17 shown in FIG.
1. In FIG. 7, 33 is a triple ring printed contact portion
provided on side plate 1', and 34 a movable contact
portion provided on one side of stepped gear 7 for rota-
tion therewith, printed contact portion 33 and movable
contact portion constituting a printed rotary switch.

In FIG. 8, printed contact portion 33 is shown as
comprising a plurality of outer contacts 38 and a plural-

ity of inncr contucts 36 arranged in two rings, and a sin-
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gic ring-shaped common contact 37 disposed in the -

inner ring for inner contacts 35. The group of outer

contacts 35 and the group of inner contacts 37 arc .

identical in number and spaced apart equidistantly
from onc another in the respective rings, with contacts
belonging to the same contact group being electrically

6

connected to one another. Contacts of the outer and
inner group are arranged such that they are not aligned
radially of ‘cach other but opposite end portions of
outer and inner contacts overlap one another radially,

In FIG. 9 and FIG. 10, three contacts 38, 39 and 40
are provided in movable contact portion 34 and dis-
posed on the same diameter of stepped gear 7. As
shown in FIG. 10, contacts 38, 39 and 40 arc carricd
by resilient supports 38A. 39A and 40A respectively
projecting 0utwarg.lly of contact portion 34, When
stepped gear 7 rotates, contact 38 slides along the outer
cornitact group 35 of printed contact portion 33, contact
39 along the inner contact group 36 thereof and
contact 40 along common contuct 37, Thus, contict 40
is maintained in engagement with common contact 37
at all times and contacts 38 and 39 alternately come
into engagement with contacts 35 and 36 when stepped
gear 7 rotates. However, contacts 38 and 39 are at the
sume time in engagement with contacts 35 and 36 at
end portions of contucts 35 and 36.

When stepped gear 7 rotates, the movable contact
portion provided thereon also rotates. If the contact 38
of movable contact portion 34 is in engagement with
one of the group of outer contacts 38 and contact 39
is out of engagement with any of the inner contacts 36
at this time, motor 3 will rotate when contact 38 is
maintained in engagement with one contact 35 and
stop rotating when contact 38 is out of engagement
with the contact 38, Since end portions of contacts 35
and 36 overlap one another radially. contact 39 is
maintained in engagement with one of contacts 36
when contact 38 is out of engagement with the contact
35 to be readily for recciving the next following pulse
transmitted from the meter. This eliminates the unsta-
ble condition of both contacts 38 and 39 being out of
engagement with contacts 38 and 36. This is also the
case when motor 3 rotates through a predetermined
angle upon receipt of the next following pulse and
contact 39 is brought out of ¢ngagement with the
contact 36.

In the embodiment just described, a printed rotary
contact mechanism is used with a change-over switch
of the transfer type in place of a combination of 4 cam
and contacts of the leaf type. This climinates the need
to assemble and adjust parts for the contact mechanism
and ensure that the change-over switch of the transfer
type functions positively. This is also effective to pre-
vent the phenomenon of chattering from taking place
when the level of qupphcd voltage is reduced. Also, the
absence of o cam is conducive to climination of varia-
tions in the load and bulancing of the torque. There is
a sufficiently high pressure available in the contucts.

Slide contacts 38, 39 and 40 may be staggered with
one another with respect to the diumetrical extent of
gear 7 without being placed on the same diameter as
shown. This climinates the need to arrange contacts 38
and 36 to be disposed such that their end portions radi-
ally overlap one another to cnsure that cither slide
contact 38 or 39 is maintained in cngagement with any
onc. of contacts 35 and 36.

FIG. 11 shows a modification of the printed contact
portion in which dash-and-dot lines 41 and 42 indicate
the path of movements of movable contacts 38 and 39
respectively. In the path of movement 41 of movable
contact 38, outer contacts 38 arc disposed cquidis-
tantly from one another and inner contacts 36 cach ex-
tend radially outwardly between two adjacent outer
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contacts. Thus, insulating resin portions of a printed
contact board 43 ure cach interposed. with a small mar-
gin. between outer contacts 38 and extensions 36C of
inner contact disposed  therebetween along path of
movement 41, This is also the case with the path of
movement of movable contact 39, in which extensions
35C of outer contacts 35 cach extend radially inwardly
between two adjacent inner contacts 36, and insulating
resin portions are cach interposed. with a small margin,
between inner contacts 36 and extensions 35C. As are-
sult, movable contacts 38 and 39 only slide along the
printed contact portions and rarely slide atong the resin
portions, so that production of waste material due to
wear of the resin and consequently soiling of the
contacts thereby can be minimized.

The outer and inner contacts are constructed such
that they cach have side edge portions 35D and 36D
which overlap radially. This arrangement is effective to
prevent the occurrence of an unstable state in which
both movable contacts 38 and 39 are out of engage-
ment with the outer and inner contacts.

In FIG. 12, when follower pin 19 is brought into ¢n-
gagement with one of the valleys 12 at the periphery of
cam plate 12,4 movable contact 22A of contact bar 22
is brought into engagement with a fixed contact 43 as
shown in broken lines. As cam plate 12 rotates, fol-
lower pin 19 moves from this position and reaches one
of the protuberances at the periphery of cam plate 12,
If there is no control element 2A one the corresponding
periphery portion of digit wheel 2, then contact bar 22
is hrought to a solid line position at this time, so that
movable conmtact 22A s spaced apart from fixed
contact 43, If there is u control element 2A on the cor-
responding periphery portion of digit wheel 2, then
contact bar 22 is brought to a dash-und-dot line posi-
tion. so that movable contact 22A is in engagement
with fixed contact 43, It is to be noted that the position
in which movable contact 22A is in engagement with
fixed contact 43 when contact bar 22 is in the broken
line position is displaced from the position in which
movable contact 22A is in engagement with fixed
contact 43 when contact bar 22 is in the dash-and-dot
line position. That is, the point of contact between the
two contacts shifts, and a wiping action is performed at
this time. The wiping action is cffective to remove ¢
cout of axide or sulfide from the contacts and prevent
dust from being piled thercon, thereby providing for
achicving good engagement between the contacts,

In the present invention, i solenoid may be used. in
place of motor 3 rotating angularly through a predeter-
mined angle for cach pulse, for rotating the first rotat-
ing means cach time a pulse is received from the meter.

What I claim is:

1. An integrating counter comprising drive mcans
adapted to be actuated by clectric signals from a meter,
digit wheel means comprising 4 predetermined number
of digit wheels adupted to be driven by said drive means
and including a lowest order digit wheel, first rotating
means adapted to be angularly rotated by said drive
means, sccond rotating means adapted to be rotated
intermittently, cnergy storing means comprising a
spring connecting said two rotating means and adapted
to store the energy of rotation of the first rotating
means, sensing means adapted to generate output sig-
nals in accord with the degree of angular rotation of
cach digit wheel, and control means adupted to release
the second rotating mcans and cause the same to rotate
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instantancously by the action of the spring when the
first rotating means has been rotated through a prede-
termined angle and means connecting the lowest order
digit wheel to the second rotating means for concurrent
instantancous rotation therewith upon the release of
said sccond rotating meuans,

2. An integrating counter comprising drive meuns
adapted to be actuated by clectric signals from a meter,
digit wheel means comprising a predetermined number
of digit wheels adupted to be driven by said drive
meins, first rotating means adapted to be angularty ro-
tated by said drive means, sccond rotating means
adapted to be rotated intermittently, cnergy storing
means comprising a spring connecting said two rotating
means and adapted to store the energy of rotation of
the first rotating means. sensing means adapted to gen-
crate output signals in accord with the degree of angu-
lar rotation of cach digit wheel, and control means
adapted to release the second rotating means and cause
the same to rotate instantancously by the action of the
spring whun the first rotating mcans has been rotated
through a predetermined angle, wherein said drive
means adapted to be actuated by clectric signals from
a meter is a motor adapted to be rotated through a pre-
determined angle through a change-over switch of the
trunsfer type. said change-over switch of the transfer
type is a printed rotary switch comprising a movable
contact portion provided in a part rotating with said
motor and a printed contact portion provided in a fixed
portion, said printed contact portion comprising a com-
mon contact and a plurality of contact groups cach
comprising a number of contacts arranged annularly,
the contacts of said contact groups bein® electrically
connected to one another, said movable contact por-
tion comprising a plurality of movable contacts
adapted to be alternately brought into engagement with
said contacts of said printed contact portion, said mov-
able contacts corresponding to the contact groups cach
being brought into engagement at end portions with the
adjucent contacts of the contact groups of the printed
contact portion.

3. An integral counter comprising drive mcans
adapted to be actuated by electrical signals from a me-
ter, digit wheel means comprising a predetermined
number of digit wheels adapted to be driven by said
drive means, first rotating means adapted to be angu-
larly rotated by said drive mcans, second rotating
means adapted to be rotated intermittently, encrgy
storing means comprising a spring connecting said two
rotating means and adapted to store the energy of rota-
tion of the first rotating means, sensing means adapted
to generate output signals in accord with the degree of
angular rotation of cach digit wheel, control means
adapted to release the second rotating means and to
sause the same to rotate instantancously by the action
of the spring when the first rotating means has been ro-
tated through a predetermined angle, a gear train in-
cluding a worm and a worm wheel and interposed be-
tween said drive means and said first rotating means for
transmitting the rotation of the drive mcans to the first
rotating means, a cam portion provided in the first ro-
tating means, a control lever adupted to engage said
cam portion to be controlled thereby, a cam plate pro-
vided in said sccond rotating means, a plurality of en-
gaging clements provided in said cam  plate and
adapted to engage said control lever for cuusing the
sam plate to rotate intermittently and to stop rotating,
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control elements on the periphery of said digit whecls,
und a plurality of lever plates adapted to engage cam
portions of said cam plate and cuarrying contact levers
engageable with said control elements on the periphery
of the digit wheel, said lever plate being pivoted by said
cam portions to release the contact levers from engage-
ment with the digit wheels when said second rotating
meuans rotites instantacously and to bring the contact
levers into engagement with said digit wheels when the
instuntancous rotation of the sceond rotating means
finishes,

4. An integral counter comprising drive meuns
adapted to be actuated by clectric signals trom u meter,
digit wheel means comprising o predetermined number
of digit wheels adapted to be driven by suid drive
means, first rotating means adapted to be angularly ro-
tated by said drive mceans. second rotating mcans
adapted to be rotated intermittently, energy storing
means comprising a spring connecting said two rotating
means and adapted to store the energy of rotation of
the first rotuting means, sensing means adapted to gen-
crate output signals in accord with the degree of angu-
lar rotation of cach digit wheel. control means adapted
to release the second rotating means and to cuause the
same to rotate instantancously by the action of the
spring when the first rotating means has been rotated
through a predetermined angle, whercin said drive
means is a motor adupted to be rotated through a pre-
determined angle through a change-over switch of the
transfer type, said change-over switch comprising a
printed rotary switch comprising a moveable contact
portion provided in a part rotating with said motor and
a printed contact portion provided in a fixed portion,
siid printed contact portion comprising a common
contact and a plurality of contact groups cach compris-
ing a number of adjacent contacts, the contacts of said
contuct groups being clectrically connected to one an-
other, said moveable contact portion comprising a plu-
rality of moveable contacts adapted to be alternately
brought into engagement with said contacts of said
printed contact portion, said moveable contacts corre-
sponding to the contact groups cuch being brought into
engagement at end portions with the adjacent contacts
of the contact groups of the printed contact portion,
wherein said printed contact'portion comprises a group
of outer contacts arranged in ring shape and electri-
cilly connected to one another, a group of inner
contacts arranged in ring shape and clectricatly con-
nected to cach other, and an innermaost ring-shaped
common contuct and said moveable contact portion
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comprises it plurality  of moveable  contact  cach
adapted to be brought into engagement with the
contacts of one of said two groups and said conumon
contacts. the contacts of the outer group extending be-
tween the contacts of the inner group and the contacts
of the inner group extending between the contacts of
the outer group to be disposed over insulating portions
of the printed contact portion so that insulating por-
tions disposed between the contacts along the paths of
movement of the moveable contucts along the ring-
shaped outer and inner contacts are minimized.

§. A counter comprising drive means actuated by
clectrical signals from a meter. first rotating means ro-
tated by the drive means, second rotating means, en-
ergy storing means connected to said rotating means to
store the energy of rotation of the first rotating means
for a period corresponding to a predetermined angle of
rotation of the first rotating means, control means act-
ing at the end of said period to transfer the stored en-
ergy to the second rotating means to cause said second
rotating means to instantancously rotate through a pre-
determined angle, a plurality of digit wheels and means
connecting said second rotuting means with at least one
of said digit wheels to cause said at least one digit wheel
to rotate through a predetermined angle in response to
cach instuntancous rotation of the sccond rotating
means, cach of said digit wheels including a pluradity of
control clements around its periphery, a plurality of
lever plates carrying contact levers engageable with
said control clements on the digit wheels, and cam
means connecting the second rotating means and the
lever plates to release the contact levers from engage-
ment with the digit wheels when said second rotating
means rotates instantancously and to bring the contact
levers into engagement with the digit wheels when the
instantancous rotation of the sccond rotuting meuns
stops.

6. A counter as in cluim § wherein said first rotating
means includes a cam driven by said drive means and
said sccond rotating means includes a cam plate driven
intermittently through a predetermined angle of rotu-
tion in response to the rotation of the first rotuting
means through a predetermined angle of rotation.

7. A counter as in claim § wherein the control ele-
ments on the digit wheels comprise a plurality of coding
clements extending radially outwardly from the cir-
cumference of cach digit wheel and engageable by said
contact levers.
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