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This invention relates to means for operating mecha 
nism such as counters in which each operating movement 
of said means is effective to turn the counting wheel an 
exact distance and then return to initial position ready 
for the next operating movement, preferably in either 
clockwise or anti-clockwise direction. 
The invention is particularly designed for use in elec 

trically operated counters although not necessarily re 
stricted thereto, and will hereinafter be described as 
incorporated in an add-subtract counter operated by elec 
trical pulses which may cause the counting wheels to 
rotate in one direction to add one digit at each signal or 
to subtract one digit at each signal when rotated in the 
opposite direction, the number shown by the counting 
wheels therefore being the sum or difference of the Sig 
nals received by the counter assuming the number shown 
was zero at the commencement of a counting operation. 

It should be noted that with minor modification the 
novel mechanism of the invention may be used to pro 
vide operation of a one-way counter. 
Some electrically operated counters have to be designed 

to operate accurately at high speeds and therefore the 
operating means must be light, free from unnecessary 
friction and positive in action, which necessitates absence 
of backlash and a minimum of parts. 

In order to provide a counter operating member that 
will satisfy the requirements outlined it is an object of 
the invention to provide operating means which may be 
readily incorporated in, or substituted for parts at present 
provided in mechanism having rotary parts operated by 
electrical signals, such as one-way, or add-Subtract 
COunterS. 
Another object of the invention is to provide operating 

mechanism effective to rotate a part in accordance with 
electrical signals, which operating mechanism comprises 
few parts and is light in weight as well as positive in 
operation. 

Still another object of the invention is to provide op 
erating mechanism of the kind described in which fric 
tion is reduced to a minimum so that the power required 
to actuate the mechanism is very Small. 
A further object of the invention is to provide operat 

ing mechanism of the kind described effective to positively 
limit the angular displacement of a part intermittently 
operated by the mechanism in response to electrical pulses 
or signals, and to hold the part against movement between 
operative movements of the mechanism. 
With the above objects in view the invention com 

prises operating means for a counter having a housing, 
a train of counting wheels mounted for rotation on a 
shaft fixedly supported in said housing, a star wheel fixed 
to the digit wheel of the train and an actuating member 
mounted in said housing, said operating means including: 
a yoke pivoted in said housing and oscillated by the 
actuating member; pawl means pivoted on said yoke and 
adapted to be engaged with an individual tooth of the 
star wheel at each oscillation of the yoke; means limit 
ing the pivotal movement of said pawi means in one 
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direction relative to the yoke; means limiting the amount 
of rotative movement of the star wheel at each oscilla 
tion of the yoke; and resilient means holding the detent 
means in rest position against the means limiting move 
ment thereof. 
In the drawings: 
Figure 1 is a perspective view of an add-subtract counter 

fitted with the operating means of the present invention, 
a two-part housing being shown separated with parts of 
housing wall broken away to show the arrangement of 
certain parts of the mechanism. 

Figure 2 is a fragmentary detail drawn on an enlarged 
scale on the line 2-2 of Figure 1 showing the operating 
means of the invention in the rest position. 

Figure 3 is a view similar to Figure 2 but showing the 
operating means at the end of an operating movement in 
counter-clockwise direction. 

Figure 4 is a cross section on the line 4-4 of Figure 1 
drawn on an enlarged scale and seen in the direction 
of the arrows 4, 4 in Figure 1, showing electrical parts 
of a commercial form of counter, which parts do not 
form part of this invention, but are illustrated for the 
better understanding of operation of the novel operating 
mechanism of this invention. 

Figure 5 is a fragmentary detail of parts shown in 
Figure 3, looking in the direction of arrows 5, 5 in that 
figure. 

in the drawings the parts of the counter to which the 
operating member is applied will first be described, this 
counter being a commercial product but the parts shown 
being necessary to understand the function of the operat 
ing means of this invention. 
The counter two-part housing is indicated generally at 

10, the front portion 11 of the housing having the usual 
counting wheels 2 arranged therein mounted on sleeves 
13a on a shaft i3 supported at its ends in the housing. 
The usual mechanism (not shown) is provided for mov 
ing the tens wheel 14 one digit for each ten movements 
in one direction of the units wheel 5 and so on. The 
number wheel markings are visible through a window 
held in the frame 6 on the front wall of the front por 
tion 11 of the casing. 
The back portion 17 of the casing contains a pair of 

flat electro magnets 18, 9 with their pole pieces 20, 21 
(Figure 4), respectively, spaced apart. A flat flapper 22 
is arranged between the pole pieces 20, 21 and is pivoted 
on a shaft 23 Supported at its ends in the rear half 17 
of the housing. A spring 24 is arranged to hold the 
flapper 22 normally midway between the pole pieces 20 
and 2. The flapper is of hollow construction and of 
little weight so that it is instantly snapped toward which 
ever electromagnet is energized. A pin 25 is brazed 
into the free edge of the flapper 22 at one side. All the 
parts So far described are parts of a commercial product 
and form no part of the invention. 
The operating means of this invention are mounted on 

a shaft 26 parallel to shaft 13 and supported at its ends 
in the walls of the front portion 11 of the housing, the 
operating means engaging with a 10-point star wheel 27 
fixed on the sleeve 13a on which the digit counting wheel 
is mounted, and also forming part of the commercial 
counter. 
The operating means comprise, in the case of an add 

subtract counter, an arcuate yoke 28 mounted on a sleeve 
29 free to turn on shaft 26 between the digit counting 
wheel and the adjacent wall of the housing. Extending 
outwardly from the yoke 28 a slotted oscillator member 
30, formed integral with or secured to said yoke, is pro 
vided with a slot 31 in which is received the pin 25 of 
the flapper 22. The yoke 28 is thus oscillated in accord 
ance with the movements of the flapper 22. 
At the ends of the yoke abutments 32, 33 are pro 
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vided, serving as stops for pawls 34, 35 which are pivot 
ally mounted on pins 36, 37 secured in the ends of the 
yoke. Springs 38, 39 resiliently hold pawls 34, 35 against 
stops 32, 33 in the rest position of the yoke. 
As clearly shown in Figures 2 and 3, the pawls 34, 35 

are provided with rounded ends 40, 4 which when the 
yoke is oscillated engage the teeth of the star wheel 27 
about midway of their length and roll toward the root 
portion of the tooth with a line contact with the surface 
of the tooth, causing a 36° rotation of the star wheel, 
the pawl in turn moving away from the abutment to which 
it is pivoted and stressing its associated spring 38 or 
39. The movement of the star wheel is stopped by en 
gagement of the back of the following tooth with the abut 
ment 32 or 33; it should be noted that these abutments 
serve the double purpose of positioning the pawls 34 and 
35 in the rest position and also as positive stop means 
preventing movement of the star wheel 27 beyond 36 
degrees, as well as further movement of the yoke. If 
desired abutments 32, 33 may be formed as indicated in 
dotted lines in Figure 3 at 32a, 33a so that they contact 
between two teeth thus positively locking the star wheel 
for an instant against rotation in either direction, thus 
preventing any bounce back of the star wheel. 
At the termination of the electrical signal the flapper 

22 returns to neutral position carrying oscillator member 
30 also toward neutral or rest position. The movement 
of member 38, which is rigid with yoke 28, toward neu 
tral is aided by whichever spring 38 or 39 was flexed 
by movement of a pawl 34 or 35, the spring drawing the 
pawl toward abutment 32 or 33 causing the rounded end 
of the pawl to ride up the back of the following tooth 
while raising the end of the yoke 28 to which the pawl 
is pivoted until the rounded end of the pawl clears the 
tip of the tooth. Since the yoke 28 is symmetrical and 
balaiced about its pivotal axis, very small forces are 
required to move it. 

in order to ensure that the star wheel retains the posi 
tion to which it is moved by each oscillation of the yoke 
23, a plate 42 is guided for vertical movement in a plane 
normal to the axes of the shafts 3 and 26 by slots 43, 
44 in the ends of the plate, the edges of which slide on 
the shafts 3 and 26, respectively. The plate 42 is posi 
tioned against yoke 28 by peripheral grooves in the sleeves 
13a and 29 carrying the star wheel 27 and yoke 28. A 
ledge 5 is machined to project from the face of the plate 
42 and of a length to extend over two of the teeth of the 
star wheel below the center of the yoke the ledge 45 con 
stituting an aligning element for the star wheel teeth. The 
plate is resiliently urged toward shaft 3 by a pair of 
light Springs 46, 47 under tension between a stud 48 
(Figure 2) screwed into the ledge 45, the head of the 
stild projecting from the back of plate 42, and studs 49, 
56 screwed into the wall of the housing. When the star 
wheel 27 is at rest, ledge 45 will rest on the tips of teeth 
a and b, as shown in Figure 2, while when the star wheel 
has been rotated 36, tooth tip a will have moved out 
from under the ledge as shown in Figure 3 while tooth 
tip b in moving from its position as shown in Figure 2 

teeth during the time when neither pawl is engaged 
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4. 
will have raised ledge 42 against the effort of the springs 
49 and 50. The plate will then again come to rest on 
tooth tip b and tooth tip c which occupies the original 
position of tooth tip b. The force exerted by springs 49 
and 50 is ample to prevent any displacement of the star 
Wheel during the return movement of the pawls which 
might otherwise cause a reverse movement of the star 
wheel, and to prevent any jarring out of position of the 

with 
the star wheel. 
The counter operating mechanism of this invention 

may obviously be modified, in the case of a counter which 
is to be driven in one direction only, by omitting one 
arm of the yoke and its associated detent, the yoke how 
ever being preferably properly balanced by a weight equal 
to that of the omitted parts. 

While in order to comply with the statute, the inven 
tion has been described in language more or less specific 
as to structural features, it is to be understood that the 
invention is not limited to the specific features shown, 
but that the means and construction herein disclosed 
comprise a preferred form of putting the invention into 
effect, and the invention is therefore claimed in any of 
its forms or modifications within the legitimate and valid 
Scope of the appended claim. 
What is claimed is: 
in a counting device having a housing, a train of count 

ing wheels mounted for rotation on a shaft fixedly sup 
ported in said housing, a star wheel fixed to the digit 
Wheel of the train and an actuating member mounted 
in Said housing: operating means activated by said actu 
ating member to rotate said counting wheels, compris 
ing: a yoke pivoted in Said housing and osciilated by the 
actuating member; pawl means pivoted on said yoke and 
adapted to be engaged with an individual tooth of the 
Star Wheel at each oscillation of the yoke; rounded heads 
on said pawl means affording a rolling contact with the 
Surface of the tooth of the star wheel engaged by a pawl 
in an operative movement thereof; means on said yoke 
limiting the pivotal movement of said pawl means in one 
direction relative to the yoke and also functioning to limit 
the amount of rotative movement of the star wheel at 
each Oscillation of the yoke; and resilient means holding 
the pawl means in Test position against the means limit. 
ing the pivotal movement thereof. 
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