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'This invention is concerned Wi'th a numerical
counter having a plurality of number wheels and

1mpulse controlled = electromagnetic means for
advancing such number wheels to display suc-
cessively numerals cf prcgressively hlgher nu-
merlcal order. -

~An chect of the mventlcn is to prcmde a
numeucal counter of the type noted above, com-
prising a drive shaft which may be continuously
rotated, drive means in frictional driving engage-
ment with said shaft, one for each number wheel,
electrcmagnetlcally operable means for inter-
mittently coupling with said drive shaft the
drive means associated with the number wheel
of Jowest numerical order for the purpose of
successwely cperatively advancmg such number
wheéel by angular amounts corresponding to the
spacing between its numerals, and interlocking

. 2 | .
lee par ts are numbered alike throughout the

drawings. Known details and elements will be
discussed only to the extent required for convey-

'mg an understanding of the invention.

"The counter illustrated in the drawings com-

" prises a mounting member forming a side wall

10

15

control means operated by €ach number wheel .

upon completing a fiill revolution for operatively

20

cotpling with said drive shaft the drive wheel "°

associated with the number wheel of next higher
numerlcal order to cause rotation of such num-

ber wheel by a corresponding angular amount.

- Another object is to provide a numerical count-
er, as noted in the preceding paragraph, wherein
the drive shaft may be rotated in reverse direc-
tion for the purpose of rotating to “0”’ all number
wheels which had been advanced incident to the
forward rotation thereof, and having" control
nmeans for stopping the reverse rotation of each
number wheel upon reaching its “0” position. -
“The objects intimated above and other objects
end features will appear from the detaﬂed de-
scription of an embodiment which is rendered
below with reference to the accompanying draw-
ings. In these drawings,:
 Fig. 1 shows diagrammatically the front eleva-

ticna,l view of an embodiment of a numerical

counter in which the 1mprcvements forming the
subject-matter of the mventicn have been m-
corporated | |

"Fig. 2 md1ce,tes a tcp eleva.ticna.l view of the
structure |

Fig. 3 is a front view analcgcus to Flg 1, W1th

25

50

“and 13.

1 and an angular extension 12, and a mounting
member forming a side wall 13 and an angular
extension 14. Two rodlike members 15—16 are
provided -for interconnecting the side walls 11
A suitable cover 1T may be provided,
which' is "indicated in Figs. 1 and 2 in dctted_
lines. " In this cover are formed sight openings
for framing the numerals for display, as indi-
cated in Fig. 1 in dot-dash lines, the number
wheels being assumed to be in “0” position.
A su1teble reversmle motor. 20 is mounted on
a side wall (3 by means of posts, as shown. The
motor shaft carries a pinion 21 which meshes
with the gear wheel 22, and rotatable with the
latter is a pinion 23 which meshes with the gear
wheel 24, the latter gear wheel being keyed to
the drive shaft 29%. This drive shaft therefore
may be- selectwely rctated in either direction cf
rotation. |
Keyed to the drwe shaft 25 is a bushinglike
member 26 provided with a flange 2T and a bush-
inglike member 28 carrying a flange 28. A
ﬂcetmg snmlerly flanged bushing 30 coacts with

the bushmg 26 and its flange 21, and a flanged

 floating bushing 31 coacts with the bushing 28

35

40

45

the number wheels removed and with some parts |

m ‘section and broken away to show details;

Figs. 4-1, inclusive, illustrative the cperatmn
cf the units number wheel; and |

“Pigs. 8 and 9 are diagrams to assist in eXplam-
ing the transfer mechanism - for- causing the
operation of number- wheels of next-higher nu-
merical order incident-to- the" ccmpletion of a
full revclutmn cf & number wheel cf lcwer nu-
merlca.l crder

. e e e

50

and its flange 29. Between the flanges of the
bushings 26 and 30 is disposed a drive gear wheel
32 which is the units drive wheel of the struc-
ture, and between the flanges of the bushings 28
and 31 is similarly disposed the drive gear wheel
33 which is the tens drive wheel. These drive
wheels are nmde of suitable material and are
freely rotatable on the shaft 25, being friction-
ally coupled therewith by the flanges carried on
the floating bushing members 30—31 which are
resiliently held apart by the spring 34. Suitable
friction-bearing ‘disks 35-—36 may be provided,
onie for each side of the units drive wheel 32, as
partlcularly indicated in Fig. 3. Similar drive
gear wheels 31-—-38 are provided, freely rotatable
on the shaft 25 and frictionally coupled there-
with by means of the flanged bushinglike mem-
bers 39—49 whmh are keyed to the drive shaft
25, one side of the drive wheel 37 being engaged

- by the flange extending from the bushinglike

! - 65
o " e e mh Bl

L 1 . .-

Y. . v RN

member 40 and one of the sides of the drive wheel

- 38 being similarly engaged by the flange extend-

ing from the bushing member 39. Coacting sim-
ilarly flanged floating coupling or bushing mem-
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bers 41—82 are disposed between the inner sides
of the drive wheels 3T—38 and are held in fric-
tional driving engagement therewith by the
spring 43 which attempts to spread these floating
bushing members apart, thus frictionally cou-
pling the drive wheels 31—38 with the flanges
of the bushings 39—48, respectively. The drive

gear wheels 37—38 are associated with number

wheels of higher numerical order, the drive
wheel 371 being provided for the hundreds number
wheel and the drive wheel 38 for the thousands
number wheel.

A shaft 45 is disposed in the forward -portion
of the structure and is suitably held in slots such
as 46 (see Figs. 1 and 4) provided in the side walls
I and 13. Rotatably mounted on this shaft 45
are the number wheels 47—50. 'The number
wheel 47 is the unifs number wheel, and each of
the remaining number wheels is a number wheel
of progessively higher numerical order. Four
number wheels have been shown for convenience
of description; it is understood that more or less
number wheels may be provided. Secured to each
of the number wheels is a driven gear wheel which
1s normally in mesh with the corresponding drive
gear wheel carried on the shaft 25. Thus, the
units number wheel 47 carries the driven gear
wheel 81, and similar driven gear wheels 52—54
are assoclated with the number wheels 48—50,
respectively.

Each driven gear wheel 51—54 is provided with
a pinlike control and stop member which ex-
tends axially therefrom. These pinlike members
are indicated in Fig. 2 by numerals 55—58, re-
spectively, the pinlike member 55 associated with
the driven gear wheel 51 being also shown in Figs.
4-7. The function of these members is to pre-
vent rotation of the corresponding number wheels,
in counter-clockwise direction, as shown in Figs.
4-7, beyond the normal “0” position thereof, and
to effect operative actuation of each number
wheel of higher numerical order upon compiletion
0 a full revolution of the next adjacent number
wheel of lower numerical order,

Each of these pinlike members 55—>58 is for
this purpose normally in engagement with the
free end of a control arm extending from a pivot-

ally mounted conirol bracket associated with the

corresponding number wheel, Thus, as is par-
ticularly apparent from Figs. 2-5, the pinlike
membper 95 extending axially from the driven
gear wheel 81 of the units number wheel 47 is
normally in engagement with the free end of
the control arm 60 extending from the .control
bracket 61 which is pivotally mounted on the
shaft 62. A positioning arm 63 extends rear-
wardly firom the control bracket for engagement
normally with a stop rod or shaft 64 which, just
like the shaft 62, is mounted between the side
walls Il and 13 of the structure. The control
bracket 61 is also provided with an angular trip
arm 69 for tripping a stop bracket 123 carrying
a stop member 120 associated with the gear drive
wheel 33 coacting with the tens number wheel 48
In a manner which will presently appear. An
extension 66 projects from the control bracket 61
which coacts with a coiled spring 67, one end of
which is secured to the extension 66 and the other
end of which is anchored in the positioning shaft
64. The control bracket 61, with its various arms,
is thus normally held in clockwise direction, as
seen in Figs. 4 and 5, with the free end of its con-
trol arm 60 in engagement with the pinlike pro-
jection 99 axially extending from the driven gear
wheel 51 associated with the units number wheel

|

10

4
41, and such number wheel is therefore prevented
from rotating in counter-clockwise direction be-
yond its normal “0” position. However, when
this number wheel is advanced in clockwise di-
rection through a full revolution, the pin 55 will
displace the arm 69 angularly in counter-clock-
wise direction to trip the stop arm 120 coacting
with the drive wheel 33 50 as to effect operative
actuation of the tens number wheel. This trans-
fer operation will presently be described more in
detail.

A pivotally mounted control bracket such as 64

~ 1s associated with each of the remaining number

25
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65
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78

‘wheel 32 is indicated by numeral 79.

wheels and their associated driven gear wheels.
The corresponding control bracket coacting with
the tens number wheel 48 and its driven gear
Just like
the control bracket 61, the pivotally mounted
control bracket 70 has an arm 11, corresponding
to arm 60 of bracket 61, the free end of which is
normally in engagement with the pinlike member
o0 projecting from the driven gear wheel 52 of the
tens number wheel 48, as particularly shown in
Figs. 8 and 9. The control bracket 70 also has a
positioning arm T2 (see Fig. 3) which engages
the stop rod 64, a trip bracket 13 for interlocking
coaction with the stop bracket 130 carrying the
stop arm (21 associated with the drive wheel 37
for coaction with the number wheel of next higher
numerical order, and an arm 14 to which is se-
cured one end of the spring 75, the other end of
which 1s anchored in the stop rod 64. The con-
trol brackets T6—171 are similarly constructed
and pivotally mounted on the shaft 62 for coac-
tion with the number wheels 49—50, respectively,
the control member 16 having the control arm
I8 which normally is in engagement edgewise
with the pin 57 extending from the driven gear
wheel 53 of the number wheel 49 (see also Fig. 3),
and the control bracket 71 having an arm 80 for
engagement edgewise with the pin 58 projecting
from the driven gear wheel 54 of the number
wheel 30. The control bracket 76 also has an
arm 81 which is in engagement normally with the
stop rod 64, an angular trip bracket 82 which is
in interlocking tripping relationship with the stop
bracket coacting by means of its stop arm 122
with the drive wheel 38, which meshes with the
gear wheel 54 of the number wheel 50, and an ex-
tension 83 to which is attached one end of the
spring 84, the other end of which is anchored in
the stop rod 64. The control bracket 17 is simi-
larly constructed, having the control arm 80, al-
ready mentioned, and the arm 85 which is locked
in back of the stop rod 64 by the spring tension
furnished by spring 86, one end of which is an-
chored in the extension 87 and the other end of
which i1s anchored in the rod 64. There is no
trip bracket such as 65, 13 or 82 associated with
the control bracket 11 because it has been as-
sumed that the counter has only four number
wheels, and therefore the control bracket coact-
ing with the number wheel of highest numerical
order does not have a tripping function for trans-
fer purposes.

‘The vrip or stop brackets 123, (30 and 132, car-
rying the stop arms 120, 121, 122, respectively, are
likewise pivotally mounted on the shaft 62, and
are biased thereon in clockwise direction, as seen
in Figs. 8 and 9, by springs secured to the exten-
sions 124, 131, 133, respectively, which are an-
chored in the stop rod 64.

- It will be understood from the above discus-
sion that, if the drive shaft 25 were rotated by
the motor 20 in clockwise direction, as seen in
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Fig. 4, such rotation would be- frictionally eflec- '

tive to the drive gear wheels 32, 33, 31, 38, at-
tempting to rotate the driven gear wheels 51,
52 53 and 54 of the number wheels 47—50 in
counter-clockwise direction. Such rotation 1is

inhibited due to the engagement of the control

pins 55—58 projecting from the corresponding
driven gear wheelg which are in engagement with
the free ends of the associated control levers or
arms 60, 71, 78 and 80 projecting from the
pivotally mounted control brackets 6t, 70, 16 and
11, respectively. But, if it is assumed that the
various number wheels,
been advanced, clockwise as seen in Fig. 4, {from
their normal “0” positions, the subsequent clock-
wise rotation of the shaft 26 would be effective
to rotate them counter-clockwise until the con-
trol pins 55—58 engage their coacting control
levers 66, 7i{, 718 and 80, respectively, when the
number wheels are again in normal “0” position.

Each of the drive gear wheels 32, 33, 37 and 38
is provided with a number of axially extending
projections for coaction with escapementlike
drive control means yet to be described. Thus
“the drive gear wheel 32 carries the projections
80-—-93, as shown in Figs, 47, and the drive gear
wheel 33 carries axial projections 94—97, as

or some of them, have:

10

20

25

shown in Figs. 8 and 9. Similar projections are

provided on each of the remaining drive gear
wheels 37—38, the corresponding projections pro-
vided on the drive gear wheel 38 being marked in
Fig. 1 by numerals (00—1i03.
associated with each drive wheel constitute stop

members for coaction with corresponding stop

lever arms, one associated with each drive gear
whezl {0 contlol the intermittent angular ad-
vance or rotation thereof.

The stop lever arm {{0 associated with the
drive gear wheel 32 coacting with the driven gear
wheel 51 of the units number wheel 47 is pivot-
ally mounted at i{i. Pivotally mounted on the
lever arm 110 is a latch member 112 having a
camming arm {13 (see also Figs. 4-7). A spring
{14 is provided, one end of which is anchored
in the stop rod 64 and the other end of which
is anchored in a bracket extension {15 of the
latch member [12.
camming arm (13 is thus biased in counter-clock-
wise direction, as seen in PRig. 4, and biases in
clockwise direction the stop lever arm 110 so
that its free end is disposed in the path of fthe
stop projection 99 carried by the drive gear wheel
32, preventing counter-clockwise rotation of this

drive gear wheel when the shaft 25 is rotated

counterclockwise by the motor 20.

- The stop arms for coaction with the stop
members axially projecting from each of the re-
maining drive wheels 23, 31T and 3§ are marked
by numerals (20—122, respectively. The stop

arm {20 coacting with the drive gear wheel 33

extends from the pivotally mounted stop bracket
123, already mentioned, and has an extension (24
which interlocks with the angular trip member
65 of the pivotally mounted conirol bracket 6{
which carries the control arm 69 coacting with
the number wheel 47. ‘The stop bracket 123 is
biased in clockwise direction; by a spring an-
chored in the stop rod 64 which is secured to the
extension (24, as seen in Figs. 3 and 9.
stop arm 121 coacting with the stop projections
on the drive gear wheel 37 extends similarly
from the pivotally mounted stop bracket 130
which is in interlocking tripping relationship
with the angular trip member 13 extending from
the control bracket 10 associated with the num-

The projections:

The

30

35

45

This latch member with its

60

65

60
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ber wheel 48; and the stop arm 122 coacting with
the stop projections on the drive gear wheel

38 extends in a similar manner from the pivotally

mounted stop bracket 132, its arm 133 being in--
terlocked with the trip bracket 82 of the control
bracket 716 which coacts with the number
wheel 49, "

The normal position of the various stop arms
coacting with the drive gear wheels 33, 31, 38,
respectively, such as the stop arm 120 associated
with the drive gear wheel 33, is indicated In
Fig. 8. It will be seen from this figure that the.
free end of the stop arm 120 is in the path of the
stop projection 96 carried by the drive gear wheel
33 to prevent the rotation of this drive gear wheel
if the shaft 25 is rotated counterclockwise. The
remaining stop lever arms (2{—122 are In simi-.
lar relationship with a stop projection on the
drive wheels 37T-—38, respectively, and it follows
therefore that each of the drive gear wheels 33,
37 and 38 is held against rotation by the shaft
25, if such shaft is rotated in counter-clockwise
direction. It will be remembered that the stop
lever arm |10 associated with the units drive gear
wheel 32 is normally in the position shown in
Fig. 4, thus likewise preventing rotation of the
drive gear wheel 32 in response to counter-clock—

wise rotation of the shaft 25%.

Counter-clockwise rotation of uhe shaft 25
will thus have no effect so long as the mecha--
nism and its various operating parts are in nor-
mal position, as discussed. Clockwise rotation
of the shaft 25 wili likewise be ineflective in nor-
mal position of the mechanism, due to the en-
aaogement of the control pins such as 55—88 with
the fres ends of the control lever arms such as
60 associated with the respective number wheels.

Secured to-the rodlike members 15—I8, which

interconnect the side walls 1f and {3, is *1 plate-

like member 48 carrying a bracliet {21 for
mounting the electromagnet having the coil
{42. Suitable ears are provided for nivotally
moiunted the armature 143 which is biased in
counter-clockwise direction, as seen In Figs. 2,
3 and 4-9, by a spring 144 extending from &
bracket 1485. A suitable angular extension (43
(Figs. 2 and 3) may be provided for limiting the
counter-clockwise displacement of the armature
142 to normal position. Secured to the arma-
ture 143 is a latch member 147, 'This latch
membear is slotted at its free end, as particularly
indicated in Pigs. 2, 3 and 4, for accommodating
the latch member {12 which is pivotally mounted.
on the stop lever or arm 18, Accordingly, in.
normal position of the device the latch member
is biased in downward direction, as seen in Fig.
4 and is unlatchesd from the coacting latch
‘nember 147 carried by the armaturs 43,

1t will now ke assumed that the motor 28 is
operatively actuated to rotate the shafi 2% in
counter-clockwise direction, as the structure is

- illustrated in Fig. 4, and that a series of impulses

06

70

75,

is delivered to the coil (42 of the electromagnet
for the purpose of successively advancing the
number wheels to display successively numerals
of progressively higher order. | -
Upon delivery of the first impulse to the elec~
tromagnet, the armature 143 is attracted in
clockwise direction, as seen in Fig. 4, and, inas-

‘much as the pivotally mounted. latch member
{12 is biased in counter-clockwise direction by

the spring 114, this latch member 112 will inter-
lock with the coacting latch member (41 and
assume the relative position as seen in Fig. o.
The shaft 2%, it will be recalled, rotates in

I T}
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counter-clockwise direction. The drive wheel
32 for driving the drive gear wheel 51 of the units
number wheel 47 is still prevented firom rotating,
by frictional force transmitted to it through the
couplings including the busnmﬂ'llke MMEemOsys 4o

and 3% becduse the free edge o6f the stop lever

arm 1i0 is in the path of rotation of the projec~

tion 98¢ axially exfending from the drive wheel
32. It may e mentioned here that the displace-
ment of the stop arm [{§ is limited by a stop

bracket 19¢ extending from the plate 143, hold- |

ing the arm (I8 in the position shown. |
Upon eessation of the first impulse, the aima-
ture 143 iz released- to normal; and, inasmuch
a3 latel member 12 is now inferlocked with the
coacting latech member
armature to normal carries the latech member

{2 and therewith the stop lever arm {19 cousitei~

cloeckwise to- the position in which the parts
are shown in Fig. 6, the displacemens being
sgainst the pull of the spring { {4. The free end
of the stop Isver arm 1§ is thus removed from
engagement with the stop projection §¥ car-
ried by the drive gear wheel 32, and this wheel
can rotate counter-clocckwise, being frictionaily
coupled with the rotating shaft 25.

The relative position of the parts at the in-
ception of rotation of the drive wheel 32 is ap-
parent from Fig. 6. The driven gear wheel 5i
of the units wheel 47 has been angularly dis-
placed, as shown in this figure, and the controi
pin 59 axially projecting from the driven gear
wheel 51 moves away from the control lever arm
60. The stop projection 9% now engages the
camming arm {13 associated with the lateh {12
and moves the camming arm to tha left, thereby
rotating the latch member (i2 clockwise, thus
releasing its interlocking engagement with the
coacting latch member 47 and allowing the
stop lever arm [!8 to drop into its normal posi-
tion;, as indicated in Ig. 7, in which position
it is in the path of the stop projection 8! to in-
tercept this projection and stop rotation of the

drive gear wheel 32 when the stop projection

81 reaches the relative position 111 winich the
stop projection 99 is shown in Figs, 4 and 5.

The drive gear wheel 32 now haa beenn ad-
vanceda by a certain angular amocunt and, being
geared with the driven gear wheel 61 of the units
number wheel 47, iv has rotated this gear, and
therewith the units wheel, by 36°, appropriate
ratio of the gears being provided, and the units
number wheel is thus advanced to display
through its sight opening the number 1.”

oluceessive impulses delivered to the coil 142
of the electromagnet cause successive attraction
and subsequent release of the armature 143 and
thereby successive latching and unlatching of
the coacting latch members 112 and (47, and in-
termitient lifting and releasing of the stop lever
arm [10, as described, thus sticcessively effect-
ing the operative coupling of the drive gear
wheel 32 for rotation with the shaft 25 and suc-
cessively arresting its rotation after it has bee
displaced angularly by the amount determined
by the angular spacing of the stop members
90—93, respectively. The units number wheel

41 is thus angularly advanced step by siep to

display successively its numerals of progreszive-
ly higher numerical order, until the tenth im-

pulse is delivered, at which time the units num-
ber wheel again displays “0.” TUbpon delivery
or, rather to say, upon cessation of the tenth
impulse, both, the units and the tens number

147, the release of the

1t

10

15

20

30
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50

60

8
wheels 47 and 48 must be rotated to display their
nurmeral “1.”

The operation of the units number whee] has
been explained; the advance of the tens number
wheel 48 is accomplished by the interlocking coac-
tion of the control bracket 5, associated with
the units number wheel, with the stop bracket
(23 carrying the stop lever arm (20. It is as-
simed in Fig. & that the driven gear wheel 51 of
the units wheel 47 has been advanced, as de-
scribed, in clockwise direction, the control pin
99 being shown approximately 180° removed from
the position in which it has been shown in Figs.
4:-and 9. The corresponding control pin 56 asso-
ciated with the driven gear wheel 52 of the tens
number wheel 48 is in engagement with the free
edge oi the control armm 7l and the stop arm
120 extending from the pivotally mounted stop
bracket 123 is in engazement with: the stop pro-
jection 9% extending from the drive gear wheel
g5, thus preventing this drive wheel from rotat-
ing with the shaft 25. The units wheel finally
goes into its “0” position, thereby moving its
convrol pin 5% with respect to the control arm
b, displacing this control arm in counter-clock-
wise direction, as indicated in Fig. 9, thus like-
wise displacing its angular trip member 65 rela-
tive to the interlocking extension 124 of the stop
oracket 123 (see aiso Fig. 3) and moving this
bracket, and therewith the stop arm 120, into the
poaltwn shown in Fig. 6. The free end of the
stop arm 129 is thus removed from the path of
rotation of the stop projection 96 extending from

mthe drive gear wheel 23, and this drive wheel.
5 coincident with the mta,tlon of the units number

wheel to display the numeral “0,” responsive to
cessation of the tenth current impulse delivered
to the coil i§2 of the electromagnet, will there-
fore be able to rotate with the shaft 25 in counter-

clockwise direction, thereby rotating the driven

geal’ wheel 52 and therewith the tenths number
wiieel 48 by 36°, or one step, at which time the
control pin 3% of the driven gear wheel 5§ of the
ualts number wheel has passed its normal posi-
tion, allowing the' control arm 6§ to return to
normal, as seen in Figs. 4 and 5, thus returning
the stop bracket 123, and theres V1th the stop lever
arm 123, to normal, disposing it in the path of
the stop member 97. The counter now registers
numeral “10.” The following series of ten im-
bulses will again be effective to rotate the units
number wheel step by step, as already described.
Upen cessation of the twentieth impulse, the
transfer will again be effected to step the tens
number wheel 48 to display the numeral “2” in
the same manner as this number wheel was
advanced by one step upon delivery of the tenth
impulse to the electromagnet. The counter now
registers the numeral “20.” |
The operation continues in this manner, the
tens number wheel being advanced one St&p for
every ten steps of the units number wheel, and

-when the tens number wheel has completed a
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revolution, its control pin 56 will displace the
control arm 71 extending from the control bracket
70 (Fig. 3) to trip the stop bracket 130 so as to re-
move the stop arm 121 from the path of the cor-
responding stop projection on the drive wheel 37
to allow this drive wheel to move the third num-
ber wheel 49 by one step, and so on, until the
third number wheel has completed a revolution,
when it will effect tripping of the stop bracket
132 to effect rotation of the drive gear wheel 38
for rotating the final number wheel 50 by one
step. Each number wheel effects in this manner,
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- coincident with completion of one full revolution,

the operative actuation of the adjacent number

wheel of higher numerical order.
When it is desired to restore the counter to “0”
- position from any numerical position to which

it may have been advanced, the motor 20 is caused

to rotate the shaft 25 in reverse direction, clock-
wise ag seen in Figs, 4-9. The number wheels
having been advanced to some numerical position,
their associated contrcl pins 55—5%8 are out of
engagement with their respective control lever
arms such as 60, Ti, T8 and 80. There is nothing
to oppose the clockwise rotation of the drive gear
wheels 32, 33, 3T and 38 attempting to rotate in
counter-clockwise direction the associated driven
gear wheels of the various number wheels, and
these gear wheels are therefore simultaneously
rotated in counter-clockwise direction until . their
~.associated control pins 95—5%8 encounter the co-

acting control arms suclhi as 60, T{, 78 and 80,
- when the return rotation will be stopped The
. number wheels are then again in zero position.
| The resetting of the counter to “0” from any

numerical position to which it has been advanced

is thus accomplished practically instantaneously
‘because, even if it is assumed that each of the
number wheels has been advanced to its highest
‘numerical position, which is numeral “9,” it will
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tion of said number wheel for stopping further
reverse rotation thereof when SEle number wheel
reaches “0” position. =

3. A numerical counter comprlsmg a. umts
number wheel and a plurality of additional num-
ber wheels of progressively higher numerical
order, a driven gear wheel assceiated with each
number wheel, a drive gear wheel for and mesh- |
ing with each driven gear wheel, motor means
for applying constant torgue to all drive gear
wheels for the purpose of altempting to rotate
said gear ‘wheels so as to rotate said number
wheels in forward add direction, stop means as-
sociated with each drive gear wheel for normally
inhibiting the rotation thereof, latch means in-
dividual to the stop means assoclated with the

drive gear wheel for the units number wheel, im-

pulse-responsive electromagnetic means for in-

~ termittently releasing said latch means to allow

20

said torque to become intermittently operatively
effective to rotate the units number wheel succes-
sively by predetermined angular amounts, and

- trip means-operable by each number wheel at the

25

require less than one full revolution of the shaft

29 to return the number wheels to “0.””

Numeral {79 indicates a suitable terminal de-
- vice for connecting the electromagnet with a de-
sired source of impulses and for properly wiring
the reversible motor 20 and such auxiliary means
as switches and the like to obtain the operations
explained in the foregoing description. |

A relatively large-scale embodiment has been
shown, but it is understood that the structure
may be made as large or as small as 'precticeble
and desirable,

Changes may be made within the scope and
spirit of the appended claims. - -

I claim:

1. A numerical counter comprlsmg a number
wheel, a drive wheel for said number wheel,
motor means for applying constant torque to said
‘drive wheel which normally attempts to rotate
said number wheel in forward add direction, stop
means for normally inhibiting the rotation of sald
drive wheel, said stop means comprising a stop
member on said drive wheel which projects
“axially therefrom, a pivotally mounted stop lever
for engagernent with said stop member, a latch
“member pivotally mounted on said stop lever, im-
pulse-confrolled electromagnetic means, and a
latch member controlled by said electromagnetic

30

conclusion of a -full revolution thereof for
momentarily releasing the stop means associated
with the drive gear wheel for the number wheel
of next  higher numerical order to allow said
torque to-become operatively effective to rotate
such number wheel by a predetermmed angular
amount. |

4, A numerical counter comprising a rotatable

units . number wheel, a rotatable .drive shaft,
motor means for continuously rotating said drive

- ghatt, g drive wheel rotatably disposed on said
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drive shaft and geared with said units number

wheel, coupling means for frictionally coupling
said. drive wheel with said drive shaff attempting
to rotate such drive wheel and therewith said
units number wheel in forward add direction, a

pivotally mounted lever arm, a stop member pro-

.jecting axially from said drive wheel, a latch
‘member pivotally mounted on said lever arm,
‘means for resiliently biasing said latch member

and therewith said lever arm to dispose the free

.end. of such lever arm normally in the path of
‘said stop member to inhibit the rotation of said

- drive wheel, an impulse-responsive electromagnet,

5D

~means for coaction with the latch member on said

.stop lever, whereby said stop lever is intermit-
tently released responsive to successive operative

actuation of said electromagnetic means to allow

said torgue to become intermittently coperatively
. effective to rotate said drive wheel for rotating
said number wheel. :

2. The structure and combinatmn deﬁned in
-claim 1, wherein said motor means is adapted to

#i

‘a coactineg latch member operatively effective re- |
sponsive to the energization of said electromagnet
50
and therewith said lever arm relative fo rseid
- stop member to permit rotation of said drive
“wheel, whereby said lever arm is intermittently

for liftine said pivotally mounted latch member

operatively actuated responsive to successive
energization of said electromagnet to allow suc-

- cessive rotation of said drive wheel for succes-
sively advancing said units number wheel by pre-

determined angular amounts.
5. A numerical counter comprising a retetable
units number wheel, a rotatable drive shaft, motor

means for continuously rotating said drive shaft,

B a drive wheel rotatably disvosed on faid drive

. 6D

-rotate said drive wheel and therewith said num-

-ber wheel iIn reverse direction to restore the
‘number wheel to “0” position from any numerical
~position to which it may have been advanced, a
~-pivotally mounted ston arm disposed.alongside
-said number wheel, and a pinlike stop member
“garried by said number wheel and amelly pro-
jecting therefrom for engagement with the free

end of said stop arm responsive to reverse rota- 7;

shaft and geared with said units number wheel,
coupling: means - for. frietionally coupling said
drive wheel with said drive shaft attempting to
rotate such drive wheel and therewith said units
number wheel in forward add direction, a piv-
otally mounted lever arm, a stop member pro-

| jecting axially from said drive wheel, a latch

D

~member pivotally motnted .on said lever arm,

means for resiliently biasing said latch member
and therewith said lever arm to dispose the free

end of such lever arm normally in the path of
- said stop member to inhibit rotation of said drive
wheel, an impulse responsive eleciromagnet, 2
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coaetmg latch member operatively effective re-
sponsive to the energization of sald electromagnet
for lifting seﬂd pivotally mounted latch member
and therewith said lever arm relative to said stop
member to permit intermittent rotation of said
drive wheel, and a camming member associated
with said pivotally mounted latch member for en-
gagement by said stop member incident to rota-
tion of said drive wheel, whereby said pivotally
motunted latch member and associated lever arm
are released to normal to dispose the free end of
sald lever arm in the path of said stop member
for limiting the amount of angular advance of
said drive wheel.

6. In a numerical counter, a plurality of num-
ber wheels of progressively higher numerical
order dlspesed rotatably side by side on a common
shaft, a driven gear wheel associated with each
number wheel, a drive shaft and motor means
for continuously rotating it, a drive gear wheel
for each driven gear wheel, a friction cluteh
member for each drive gear wheel carried on
sald drive shaft, a coacting frietion clutch mem-
ber for each drive gear wheel, means for axially
resiliently biasing each coacting clutch member
to engcage its associated drive gear wheel for
transmitting frictional driving power thereto, a
pivotally mounted lever arm associated with each
drive gear wheel for normally inhibiting the rota-
tion thereof, an impulse responsive electromagnet,
an escapement device controlled by said elec-
tromagnet for intermittently releasing the lever
arm associated with the drive gear wheel coact-
ing with the driven gear wheel for the number
wheel of lowest numerical order to allow rotation
of sald drive gear wheel for advancing the corre-
Sponding number wheel of lowest numerical order
successively by predetermined angular amounts,
said escapement device comprising a plurality of
angularly spaced stop members axially project-
ing from the drive gear wheel coacting with the
‘number wheel of lowest numerical order, a latch
‘member pivotally mounted on the associated lever
-arm, means for resiliently biasing said latch
memper and sald lever arm to hold the free end
of such lever arm normally in engagement with
one of said stop members to inhibit rotation of
‘said drive gear wheel, a coacting latch member
~actuated by said electromagnet upon energization
thereof for interlocking with said pivotally
mounted latch member to lift such latch member
and associated lever arm upon deenergization of
said electromagnet for the purpose of releasing
the engagement thereof with said stop member to
allow rotation of the corresponding drive gear
wheel, 3 camming member associated with said
pivotally mounted latch member for engagement;
by the stop member to release the pivotally
mounted stop member from the coacting latch
member to restore said lever arm to normal posi-
tion in which its free end is contacted by one of
said stop members to determine the amount of
angular displacement of said drive gear wheel in-
cident to each opzrative actuation of said electro-
magnet, and trip means actuated by each number
wheel Incident to commpletion of a full revolution
thereof for momentarily releasing the lever arm
associated with the drive gear wheel coacting with
the number wheel of next higher numerical order
- to allow rotation of such drive wheel for rotating
the corresponding number wheel by a predeter-
mined angular amount. |

7. A numerical counter comprisine s plurality
of number wheels of progressively higher numer-
ical order arranged for individual rotation side
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by side on a common relatively stationary nons
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number wheel,

rotatable shaft, a drive shaft, a yeversible motor
for_ selectively contmuously drlvmg sald drive

shaft in either one or the other direction of rota-
tion, a drive wheel for each number wheel rotat-
ably disposed on said drive shaft and frictionally
resiliently coupled therewith, a plurality of angu-
larly spaced stop members axially projecting from
each drive wheel, a pivotally mounted stop lever
arm for stop engagement with one of the stop
members of each drive wheel to inhibit rotation
thereof in one direction of rotation of said drive
shaft, namely, in the direction effective to rotate
the associated number wheel in forward add di-
rection, a control member associated with each
& plvotally mounted control lever
arm for each number wheel arranged for engage-
ment by the corresponding control member there-
of in normal “0” position of such number wheel
to inhibit rotation of such number wheel in re+
verse direction from said “0” position thereof in-
cident to corresponding rotation of said drive
shaft, an impulse-responsive electromagnet, an
escapement device associated with the drive wheel
for driving the number wheel of lowest numerical
order controlled by said electromagnet for inter-

‘mittently releasing the associated stop lever arm
{0 allow the corresponding drive wheel to rotate

for the purpose of rotating the coacting number
wheel successively by predetermined angular
amounts, and interlocking means actuated by the
control lever arm associated with each number
wheel incident to completing a full revolution

thereof for momentarily releasing the stop lever
arm of the drive wheel associated with the num-

ber wheel of next higher numerical order to cause

rotation of such drive wheel by a predetermined
-angular amount.

8. In a numerical counter, a stationary shaft,
a units number wheel and a plurality of number
wheels of higher numerical order rotatably
mounted on said stationary shaft, a driven gear
wheel for each number wheel, a rotatable drive
shaft, a drive gear wheel for and in mesh with
each driven gear wheel, said drive gear wheels

being rotatable on said rotatable drive shaft,

friction means for coupling said drive gear wheels
with said drive shaft to rotate such drive gear
wheels and therewith the coacting driven gear
wheels and the corresponding number wheels ag-
sociated therewith, stop means carried by each

drive gear wheel, detent means for coaction with

the stop means of each drive gear wheel to in-
hibit rotation thereof in a direction correspond-
ing to forward rotation of its associated number
wheel stop means carried by each number wheel,
detent means for coaction with the stop means
carried by each number wheel to inhibit rotation
thereof in the reverse direction beyond a prede-
termined position which corresponds to the “0”*
positicn thereof, electromagnetic impulse respon-
sive means for intermittently actuating the de-
tent means coacting with the stop means of the
drive wheel for the units number wheel to allow
rotation of such drive wheel for rotating the units
number wheel to display its successively higher
numerals, and trip means orerated by the detent
means of each number wheel, except the number
wheel of highest numerical order, upon complet-

ing a full revolution, for momentarily actuating

the detent means coacting with the stop means

carried by the drive gear wheel of next higher

numerical order to allow such drive gear wheel
to rotate its corresponding number wheel to
record a count,
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9. In a numerical counter of the class described,
a stationary shaft, a units number wheel and a

plurality of number wheels of nigher numerical

order rotatably disposed on said stationary shaft,
a rotatable shaft, drive means for each number
wheel carried on said rotatable shaft, detent
means for each drive means to prevent rotation
thereof in a direction corresponding to forward
add rotation of its associated number wheel, elec-
tromagnetic impulse responsive means for inter-
mittently actuating the detent means coacting
with the drive means of the units number wheel
to allow forward rotation of said units number
wheel by angular amounts so as to display its
successively higher numerals, a stop member
carried by each number wheel, and a pivotally
mounted control lever arm for coaction with each

stop member, said lever arm having the dual

function of causing under control of said stop
member upon completion of a full forward rev-
olution of its associated number wheel momen-

10
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tary release of the detent means for the drive
means of the number wheel of higher numertrical

order to allow such drive means to rotate its '

number wheel forwardly by a predetermined
amount and of preventing rotation of its asso-
clated number wheel in reverse direction beyond
a predetermined angular position by engagement
of said stop member with its free end.

MARTIN I. NELSON.
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