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The improvements disclosed and claimed herein relate 
to stepping switches, indicators, and like step-by-step 
ratchet-actuated mechanisms, the principal features of 
novelty being the provision of a compact mechanism of 
this class having certain ratchet mechanism located more 
or less interiorly of a rotable indicating drum, with a 
driving solenoid situated outside the drum, and a special 
stepping pawl having portions disposed both interiorly 
and exteriorly of the drum by an offset construction turn 
ing around an edge of the drum for coupling with the 
external solenoid. 

Another feature resides in utilizing said pawi for the 
dual functions of stepping the drum and indexing or 
stopping it at an exactly registered position during each 
operating cycle of the pawi. 

Additional features relate to the provision of a mount 
ing means for a plurality of the stepping units so con 
trived that each unit is removably positionable in an exact 
position relative to its own display window before which 
the indicia on said drums will be positioned in exact 
registry owing to the exact stopping action of the index 
ing pawl means 

Still further features relate to the construction and 
operation of the combination stepping and indexing pawl 
means with respect to special guiding and bearing means 
therefor formed as a part of a chassis or base plate, to 
gether with a novel means for coupling the pawl to its 
solenoid plunger. 

Additional objects and aspects of novelty and utility 
will appear as the following description proceeds in view 
of the annexed drawings in which: 

FIG. 1 is a front elevation of a triplet-mounted score indicating assembly; 
FiG. 2 is a horizontal section along lines 2-2 of 

FIG 1 with parts seen in plan view; 
FIG. 3 is a (right) side elevation of the step-switch 

and dial assembly; 
FIG. 4 is an elevational detail of one of the printed 

circuit panels; 
FIG. 5 is a vertical elevation looking inwardly on the 

ratchet and dial mechanism of one of the stepping units; 
FIG. 5-A is a magnified fragmentary detail of the 

indexing action; 
FIG. 6 is a transverse vertical section taken along 

lines 6-6 of FIG. 3 detailing the indexing teeth and pawl 
means on one dial unit; 

FIG. 7 is an operating detail based on FIG. 3; 
FIG. 8 is another operating detail showing certain 

functional positions of only the ratchet pawl means; 
FIG. 9 is a top plan detail of the novel driving and indexing pawl; 
FIG. 10 is a perspective of the novel driving and index ing pawl; 
F.G. 11 is a fragmentary, exploded perspective detail 

of the means for coupling the solenoid plunger to the pawl. 
The embodiment of the invention depicted in FiG. 1 

comprises three digital-counting step-switch and dial units 
A, B, and C, carried on a novel mounting bracket 28 
having an upset front wall 21 provided with three sight 
openings 21A, 2B, 21C, each corresponding to one of 
the units A, B, or C disposed therebehind. 
The mounting bracket, as in FIG. 2, has a bottom shelf 
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22 (FIG. 2) on which each of the plurality of units A, 
B, and C is independently and removably seated and 
secured. 

Struck down from the front wall plate portion of the 
bracket (FIGS. 1 and 3) is an attaching flange 23 by 
which it may be attached to the wall of a cabinet, as in 
an amusement game or the like, in which such counters 
and indicators are commonly employed in large numbers 
for score-indicating purposes. 
A simple means is provided for seating and securing 

each of the units A, B, and C on the shelf plate 22, and 
consists, as seen first in FIG. 2, of the provision at the 
rearward edge of said plate, of an open-ended marginal 
slot 24 extending inwardly of the plate in alignment with 
an upset and slotted lug 25 located close to the opposite 
boundary (i.e. the down-turned attaching flange 23) of 
the shelf plate. , . . 

As viewed in FIGS. 2 and 3, each of the individual 
step-switch and indicator units A, B, and C is provided 
with a chassis plate or base in the form of a one-piece 
stamping consisting of a main plate portion 30 having 
upset along its bottom margin (FIGS. 2 and 3) a bottom 
or foot flange 31 and along its side margin a back wall 
or flange 32. 
Means for locating and removably securing the chassis 

plates on the mounting bracket includes, as in FIG. 3, the 
provision on the foot or bottom flange 31, of a stud-like 
member such as the screw 35X fitting in the shelf slot 24, 
and spaced therefrom a slot 31Z interfitting with the shelf 
lug 25, and the latter, with screw 3EX, provides a slip-on 
mounting means making it easy and quick to install and 
remove individual stepper units. • . 
A further aspect of the locating means includes the 

provision of a spacer lug 33 (FIGS. 2, 3, and 7) formed 
as a forward projection from each main chassis plate 30, 
and of a size to abut the inside face of the vertical mount 
ing bracket plate 21 to locate each stepper unit exactly 
at the same distance from the corresponding window 
21A, 2B, 21C. This locating means greatly expedites 
the installation of individual units in manufacture and in servicing. 
The step-switch and indicating dial mechanism, as 

viewed in FIGS. 3 to 6, includes a spindle 39 (see also 
FIG. 2) suitably staked into the vertical chassis plate 30, 
and upon which is rotatably received a hub assembly, 
such as shown in FIG. 5, and consisting of a molded cam 
member 40 having formed as an integral part thereof a 
set of ratchet teeth 41 (FG. 8 also), and on a side there 
of opposite from said teeth at least two tapped posts 42 
indicated in dotted lines in FIG. 8 and one of which is 
seen in full lines in FIG. 2. 
Mounted on posts 42, as by screws 43 (FIGS. 2 and 5 

particularly), is a duet of spring contact fingers 44, adapt: 
ed to bear upon the contact "buttons' at 45 arranged 
upon a printed-circuit panel 46, such as shown in FIG.4, 
and which is mounted on the upright chassis plate por 
tion 21, as in FIG. 3, in confrontation with said contact 
fingers. The hub structure, except for the Screws and 
contact fingers, is preferably made from a synthetic mold 
able material of the class of nylon or the like. 

Attached to the outside face of the hub structure, as by 
screws 48 (FIGS. 2 and 3), is a small, light-weight plastic 
number dial or drum 50 having digital indicia about its 
outside periphery, as for example the numerals 0 to 9, 
to be displayed and viewed through windows 21A, 21B, 
21C, said numerals being selectively exhibited by stepping 
the drum through the special pawl and indexing means 
now described. 
The ratchet gear, as seen in FIG. 8, is provided with 

ten teeth 4 each corresponding to one of said numerals 
on the drum, and the ratchet is stepped by means of the 
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peculiarly shaped pawl depicted in FIGS. 8, 9, and 10, 
the same being a one-piece molded member, preferably 
formed of nylon. 

Referring to FIG. 9, the pawl 60 is a somewhat elon 
gated member having a decided laterally offset bight 61 
formed in its mid-region. This bight is of approximately 
U-shape in configuration, and strengthened externally by 
ribs 62 and on its outside face has a finger stud 63 for 
manual stepping and resetting. - 
As seen best in FIGS. 9 and 10, a special index tooth 

64 is provided on the inside of the bight near the right 
hand or trailing end of the pawl, the purpose of which 
will appear more fully hereafter. 

At the left-hand end of the pawl is an integral, pendant 
spring-attaching lug 65, and just above it, a stepping tooth 
66, while nearer the bight is an integral, upstanding guide 
finger 67. 
The right-hand end of the pawl is rounded and pierced, 

as at 68, for coupling by novel means with a driving mem 
ber such as the plunger 74 of an electromagnet 70 mount 
ed by means of a screw strap 71 on the rearward flange 
32 of the chassis plate (FIG. 7). 
The coupling means between the pawl and driving 

plunger is illustrated in FIG. 11 and consists in the pro 
vision of a longitudinal slot 75 in solenoid plunger 74 and 
a transverse pin hole 76 to receive a pin 77 which will 
traverse the pawl hole 68 when the appertaining end of 
the pawi is inserted in said slot 75. 
Formed circumferentially about the plunger 74 at the 

pin hole 76 is a wide annular seating groove 78 of a size 
to receive a thin plastic collar 79 split as at 79X and 
adapted to fit easily into said groove after the retaining 
pin 77 has been inserted. 
The aforesaid coupling arrangement has the advan 

tage of great simplicity and efficiency in assembly and 
in operation, it being especially important that the col 
lar 79 serves the purpose of removably securing the pin 
77 and acting as a bearing for the free end of the plunger, 
and at the same time, owing to the split 79X, permitting 
free lateral or rocking motion of the attached end of the 
pawl, by reason of which the driver end of the pawl is 
considered to be provided with a floating type of bearing. 

In the highly developed state of the art of stepping 
switches and like devices it is well-known to provide ac 
curately-operating stepping mechanisms, which are also 
capable of high-speed operation, as notably in the tele 
phone switching arts. However, such mechanisms are pre 
cision made and expensive, and frequently also compli 
cated and involve more or less delicately or sensitively ad 
justed parts. 
While it is contemplated that the mechanisms afforded 

by the present disclosures are useful in connection with 
the more costly class of equipment, they are intended for 
application to less expensive units capable of giving ac 
curate performance at speeds considerably higher than 
those heretofore available for cheap mass-produced step 
ping mechanisms. 
The advantages of the new construction result from 

the shape, material, mounting, and coupling of the pawl 
means in particulars partly set forth above and now fur 
ther pointed out in view first of FIGS. 3 and 5, wherein it 
will be observed that the pawl 60 is attracted to a nor 
mal position toward the left (FIG. 3) by means of a 
traction spring 80, one end of which is engaged with pawl 
finger 65 and the other end of which is anchored, as to 
a lug 81 on the chassis stamping. 

FIG. 8 illustrates the normal, spring-urged position of 
the pawl, in which condition it will be observed that the 
pawl tooth 66 is fully flush against the engaged ratchet 
tooth 41A. The driving stroke of this pawl is effected by 
spring 80 further tensioned by energization of solenoid 
70 carried on an outboard bracket 71 (along with switch 
100) on chassis flange 32. This driving action is illus 
trated in FIG. 7. 

In its reciprocable driving and retracting movements, 
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4. 
the pawl 60 is freely but accurately guided by stationary 
guiding formations which are integral parts of the chassis 
stamping, of which there are two below, and one above, 
the pawl, as depicted in FIGS. 7 and 8. 
The upper stationary guide means is in the form of a 

wide lug 83 having a long slot 84 (FIG. 2) in which the 
upper end portion of the pawl guide finger 67 works 
easily. 

Beneath the pawl is another offset chassis guide lug 
85 substantially identical to lug 83, and guidedly receiv 
ing the pendant spring finger 65 of the pawl, and in 
FIG. 8 it will be noticed that the bottom of the pawl 
rides on the lug 85 in the normal position and at the 
terminal part of the driving stroke, whereas, according 
to FIG. 7, during part of the retractive stroke, the pawl 
is free rock upwardly so that driving tooth 66 can slip 
behind the next successive ratchet tooth 41B, as in 
FIG. 7. 

In the retractive stroke, as last described above, the 
pawl is cocked upwardly to engage the succeeding tooth 
41B by biasing action and location of the spring 88 owing 
to the fact, apparent in FIGS. 3 and 5, that the spring 
anchoring lug 81 is located somewhat above the level of 
its attachment to the depending spring finger 65 on the 
pawl, by reason of which the outer free end regions of 
the pawl tend to be lifted and are lifted as the pawl 
passes from the last driven tooth to the next higher one. 
There is a further support for the pawl in the form 

of a third chassis lug 86 struck out from the chassis plate 
36 at the same level as the other lower lug 85 and lo 
cated approximately beneath the coupled end of the sole 
noid plunger. - 
As in FIG. 2 at 86X, the pawl tends to ride on lug 

86 in all movements and to float guidedly in relation to 
the slotted portions of the other two lugs 83, 85; and to 
rest at certain times upon the outer, lower lug 85. 
The combination of a pawl formed of an effective and 

light bearing material such as nylon, and lugs 83, 85, and 
86 arranged as described and serving both in constrain 
ing and Supporting capacities, permits the pawl to move 
very easily and freely, yet with decided accuracy. 
A further feature of great importance relates to the 

indexing or stopping of the ratchet-driven mechanism at 
exactly the same position on each stroke. In prior de 
vices of this class poor and sporadic registry is a source 
of great trouble both in switching and indicating opera 
tions, and much of the expense associated with the 
manufacture of more accurate steppers is concerned with 
the problem of achieving consistently accurate steps at 
the highest speeds obtainable for the type of construc 
tion specified. 
The present disclosures achieve commercially signifi 

cant results in registry by providing axially-projecting 
stop or indexing teeth 50X (FIG. 6) on one axial margin 
of the number drum 50, each tooth corresponding to one 
dial numeral and therefore one stopping position. 
The drum 50 is preferably formed of molded plastic 

affording the greatest strength with least weight, and the 
drum is of a diameter and length (axially) and is so. 
journalled on Spindle 39 that its circumferential web fits, 
into the offset bight portion 61 of the driving pawl, as, 
illustrated in FIGS. 3, 5, and 6, particularly. 

Thus, what may be termed as "axial rim portion” of 
the light-weight dial drum 50 rotates in the offset curve 
or bight 61 of the driving pawl, and the indexing teeth. 
50X are distributed about this rim and likewise travel 
through the jog or offset 61 of the pawl and in relation 
to the indexing stop tooth 64 on the pawl in such manner 
that as pawl 60 approaches the end of each driving 
stroke, which causes the drum to rotate the distance of 
one of its teeth 50X, the pawl tooth 64 will be moving 
into position beneath the downwardly-advancing drum 
tooth 50X So as to be struck by the latter just as the 
pawl comes to rest in its normal position. This indexing 
and stopping action is illustrated in FIGS. 5 and 6, noting 
particularly the drum tooth at 50XZ in both views, 
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In order to procure uniform positioning of each dial 
number in stopped position relative to the viewing win 
dow, the leading or impact face of each tooth 50X is cut 
flat and parallel to the center line C-L (FiG. 5) and is 
not cut on a true radius through the center of the drum. 
Thus, the full area of this leading edge of the tooth falls 
flat on the flat surface of pawl tooth 63 (FIG. 5-A) in 
stead of on a relatively sharper (and more variable and 
wearable) knife-edge, such as will occur where the tooth 
face is very narrow and formed on a radius. 

In addition to the commutating switch action resulting 
from travel of the spring wiper fingers 44 over the Con 
tacts on panel 46, further control switch action is af 
forded by provision on the molded hub structure of cer 
tain cam-lobe and dwell formations 98, 91 (FIGS. 5 and 
8 particularly). 

In FIG. 8 there is seen a pair of metal switch pawls 
92, 93 mounted on a common pivot 94 suitably staked 
into the chassis plate and respectively urged by the two 
arms 95, 96 of a common spring 97, on said pin and 
seen in dotted lines in FIG. 7. The nose of pawl 92 
rides on the cam, and this pawl has a tail lever 92A dis 
posed to project and alternately engage the blades of a 
switch 100 and actuate the same in accordance with 
whether the pawl is riding the lobe 99 or dropped into 
the dwell 9. 
The companion pawl 93 is situated to have its nose ride 

the teeth of the ratchet wheel and this pawl serves the 
purpose of holding the ratchet, cam, and drum against 
displacement while the driving pawl and indexing means 
is in action. 
The novel stepping unit is shown in FIG. 3 approxi 

mately to the actual scale of one of its commercial em 
bodiments, together with a mounting bracket and posi 
tioning means 20 capable of seating three such units for 
counting and indicating in one-digit steps from Zero 
to 999. 

Consistent performance of the described mechanism 
has been sustained for long periods at a rate of 25 steps 
per second without error either as to positioning of the 
number dial or stepping on a proper switch contact, and 
while certain substantial economies in cost of manufac 
ture actually have resulted from the special construc 
tion of the stepping pawl means and the drum-indexing 
feature, the best reliable speed of which a comparably 
constructed and costed stepping unit of the best prior 
construction is capable is about eight steps per second 
over a period of time of shorter trouble-free duration, 
there being a tendency of the prior devices when pushed 
to higher speeds to break down and make indexing and 
switching errors. 

Actually the new stepping mechanism has been found 
capable of a speed much higher than 25 steps per second 
under preferred conditions, and at either rating the per 
formance is considered an innovation, which is ascribable 
mainly to the light-weight construction and free-moving 
stepping and indexing operation of the drum by the novel 
pawl means. 
The compact character of the unit is achieved in part 

by the rapid and accurate operation of the stepping mech 
anism which makes it possible to employ smaller parts 
made of lightweight materials, together with the fact 
that the ratchet gears, pawls, and switch wiper are all 
located substantially within the hollow of the drum, the 
driving solenoid is located outside of the hollow of the 
drum with its plunger moving along a line approximately 
parallel to a radius of the drum axis and in confrontation 
to the cylindrical face of the drum. These latter fea 
tures in turn are made possible by the provision of the 
lateral jog, loop, or offset in the pawl, which “bends' the 
pawl, in a manner of speaking, around the edge of the 
drum and in so doing also provides for indexing or stop 
ping coaction between the pawl and drum teeth as a 
function of the terminal portion of each stepping stroke. 
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I claim: 
1. In a step up mechanism, 
a driven dial of predetermined diameter, 
a ratchet gear of lesser diameter than said dial, 
a stepping pawl reciprocable to step said gear, 

electromechanical means for reciprocating the pawl; 
Said driven dial member being rotatable coaxially 

with said gear, 
and having a peripheral margin circumambient of, 
and radially spaced beyond, 
all radial peripheral margins of the gear, 

said peripheral margins being provided with stop 
teeth along said margin travelling in a path con 
centricaily of the rotative axis of the gear and 
driven dial member, 

and located in relation to said pawl for stopping 
abutment with a part on the latter in a condition 
and position of approximate rest of the pawl near 
the end of its advancing stroke, 

whereby each stepping operation of the pawl also in 
cludes a stopping operation by engagement of said 
part thereof with one of said stop teeth along the 
dial margin to arrest the driven dial member at a 
predetermined position in each stepping advance 
thereof. 

2. Mechanism according to claim 1 in which said driven 
rotatable dial member is a cylindrical drum and has a 
hollow portion subjoining its rotative axis, and said 
ratchet gear and a Substantial portion of said pawl are dis 
posed in substantial part in said hollow portion, and 
said pawl has an offset portion jogging around said pe 
ripheral margin of the drum to the exterior thereof for 
driving connection with said electromechanical means. 

3. Mechanism according to claim 2 further character 
ized in that said electromechanical means includes a sole 
noid located exteriorly of the drum with a reciprocable 
plunger moving along a line opposite the cylindrical face 
of the drum. 

4. Mechanism according to claim 1 further character 
ized by the provision of a chassis structure including a 
base plate and means for journalling said ratchet gear 
and dial member thereon, together with upset portions 
on said base plate for confining, guiding, and supporting, 
at least in part, said pawl in a path of reciprocation in 
operative relation to the racthet gear and dial member. 

5. The construction defined in claim 4 further charac 
terized in that said offset pawl-guiding chassis portions 
are located on opposite sides of the pawl in along the 
line of reciprocatory motion thereof, and said pawl has 
at least one laterally offset finger projecting from said 
opposite sides thereof and at least one of said guiding 
formations on each side of the pawl is provided with a 
slot in which an appertaining one of said pawl fingers is 
freely movable in reciprocatory travel of the pawl to 
constrain the pawl to a predetermined path of travel rela 
tive to the ratchet gear. 

6. in a step-up mechanism, a ratchet gear having con 
nected thereto a hollow drum rotatable coaxially thereof 
with the gear disposed in the hollow thereof; a driving 
pawl and means mounting the same for reciprocatory 
motion in unidirectional driving relation with said ratchet 
gear, electromechanical means including a solenoid hav 
ing a plunger reciprocable to drive said pawl unidirection 
ally by action along the line of reciprocation of the pawl 
but outside of the drum, said pawl having one end por 
tion disposed in Said drum hollow for driving engagement 
With the ratchet gear, and an opposite end portion pro 
jecting outside of the drum hollow past an axial end of 
the drum and radially beyond the peripheral face thereof 
for connection with said Solenoid plunger, and means 
rockably, drivingly interconnecting said pawl end and plunger. 

7. In a step-up mechanism, a ratchet gear and dial 
drum turned thereby; a reciprocable pawl means driving 
said ratchet gear and having a laterally offset loop ex 
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tending around an axial edge of the drum; index stop 
teeth on said drum edge located to engage a stop forma 
tion subjacent to said loop in a predetermined normal 
position of rest of the pawl; said pawl and drum being 
constructed and relatively positioned such that, when 
both the drum and pawl are in motion concurrently, clear 
ance is provided between said index teeth and stop for 
mation, but one said index teeth always strike said stop 
formation as the pawl and drum come to rest at the end 
of each drum-stepping operation of the pawl, whereby 
the drum is accurately stopped by the same instrumentality 
employed to drive it. 

8. In a step-up ratchet mechanism, a rotatable step 
ping ratchet gear, a hollow drum rotated coaxially with 
said gear, and stepping means including a stepping sole 
noid located outside said drum and having a plunger re 
ciprocable in a direction toward the drum and trans 
versely of its rotational axis, and a stepping pawl con 
nected at one end outside the drum to said plunger 
and having an opposite end region turned around an 
edge of the drum with a stepping tooth located interiorly 
of the drum for driving coaction with said ratchet gear 
along an axis aligned with the axis of reciprocation of 
said plunger. - 

9. In a step-up mechanism, a base plate having a foot 
portion on which the plate can rest in upright position; 
stepping mechanism carried by said plate and including 
an indicia member movable into registered position there 
by; and mounting means for said mechanism compris 
ing an uprght window member having an indicia-view 
ing window therein, together with a shelf portion extend 
ing angularly therefrom and having locating and attach 
ing means cooperable with complementary locating and 
attaching means on said base foot portion for aligning 
said drum and indicia thereon before said window; and 
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means forming an integral part of said base plate and 
projecting therefrom a predetermined distance in a di 
rection laterally outward of the drum axis for engage 
ment with the inside face of said window member for 
locating said base plate and therefore said drum a pre 
determined distance away from said window. 

10. For use with indicating mechanisms having nov 
able indicia-bearing members adapted to be viewed be 
fore sight-openings, mounting means for mounting a plu 
rality of said mechanisms side-by-side, each in a pre 
determined spaced relation before one of said sight open 
ings, said means comprising: a chassis for each said mech 
anism characterized by the provision of an upright plate 
member on which a said indicia member is mounted for 
indicating movement, and a supporting foot having spaced 
apart thereon, in a direction to be normal to said sight 
opening, a lug slot and a set screw; and a bracket compris 
ing an upright wall member having a plurality of sight 
openings formed therein and a horizontal shelf plate be 
neath said openings near the bottom of said wall member 
with a lug aligned with each said opening, and a set-screw 
slot aligned with each said lug and opening into an edge 
of the shelf plate remotely opposite the appertaining lug 
and window, each said lug and set screw being respectively 
adapted to engage the lug-slot and set screw of one of 
said indicating mechanisms to align the indicia member 
with the corresponding sight opening; each said upright 
chassis member having a projecting finger adapted to en 
gage said bracket wall member to space the corresponding 
chassis the same predetermined distance from the corre 
sponding sight opening. 

11. A high-speed stepping mechanism comprising a 
base plate, a ratchet wheel journalled on said plate for 
rotation about an axis normal to the plane of the plate; 
a light-weight elongated pawl of synthetic material of 
the class of nylon and having spaced along its length a 
pair of oppositely laterally projecting fingers, one of said 

40 

8 
fingers being located near a first end of the pawl and the 
latter having an elongated portion extending beyond the 
other one of said fingers in the direction of the opposite 
end of the pawl, said first end having formed thereat a 
driving tooth for driving engagement with the ratchet 
wheel; a plurality of guiding lugs struck up from said base 
plate to lie on opposite lengthwise sides of the pawl, at 
least one of said lugs on each side of the pawl having an 
elongated slot therein paralleling the direction of length 
of the pawl, each of said fingers projecting into the slot 
of one of said guide lugs on the appertaining side of the 
pawl, whereby the latter is slideably guided and retained 
for driving reciprocation relative to the ratchet wheel and 
engagement of the driving tooth therewith; a traction 
spring attaching with a first one of said fingers adjacent 
said driving tooth and pulling the pawl to engage the 
tooth with the ratchet wheel to advance the latter, and 
means for reciprocating the pawl including a solenoid dis 
posed at the end of the pawl remote from said first finger 
and having a plunger drivingly attached to said last-men 
tioned pawl end in alignment with the reciprocatory axis 
thereof and energizable to retract the pawl from said 
wheel with said spring driving the pawl in the reverse 
direction to advance the ratchet wheel on deemergization 
of the solenoid; and pawl means engaging the ratchet 
wheel to prevent retrograde motion thereof. 

12. A step-by-step ratchet-driven indicating mechanism 
comprising a hollow cylindrical indicating dial having a 
hub structure at one axial end thereof and a free periph 
eral indexing margin at its other axial end; a ratchet wheel 
rotatable about the axis of rotation of the dial and driv 
ingly interconnected with the hub structure of the latter; 
an elongated driving pawl having a driving portion at one 
end and means mounting said pawl with said driving end 
drivingly engageable in the teeth of the ratchet wheel 
within the dial by movement along a second axis normal 
to said first-mentioned axis of rotation, and to the periph 
eral cylindrical face of the dial and of a length to extend 
a substantial distance outwardly beyond said dial face, 
said pawl having a substantial loop directed laterally of 
the long axis of the pawl and of a dimension and shape 
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to fit freely around said peripheral index margin thereof in 
all reciprocatory movements of the pawl; and drive means 
for imparting reciprocatory movement to the pawl and in 
cluding an electromagnetic driver located exteriorly of 
the dial opposite said peripheral face thereof and having 
a driving part operatively connected to the remaining free 
end portion of the pawl outside of the dial and exerting a 
driving thrust substantially in linear alignment with the 
said second axis lengthwise of the paw. 

13. The construction set forth in claim 12 further char 
acterized in that said dial has indexing teeth on said free 
indexing margin thereof, and said pawl has an indexing 
stop formation located thereon to move along a path sub 
stantially parallel with said second axis toward and into 
the path of angular travel of said indexing teeth with the 
dial in stepping advance thereof to be struck by one of 
said indexing teeth at a time close to the end of the driving 
stroke of the pawl and the stepping advance of the dial 
whereby to arrest the dial itself always at a predetermined 
index position. - 
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