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‘This invention relates to improvements in nu-
meral clocks, principally such making use of
counters as they are for instance disclosed in my
Patent No. 2,117,168, issued May 10, 1938, in
which a small transfer mechanism is employed
to operate comparatively large number wheels,
so that a counter is produced which has decided
advantages over the existing counters. Moreover
I obtain numbers which are larger than the num-
bers on the known counters, while the space taken
up by the device is not any larger than the space
required for the known counters. By such a
construction I obtain a decided reduction in the
dimensions of the device patented to me under
No. 2,097,065 and No. 2,180,590 in which in prac-
tical use, it is desirable to follow the counting
operation from a considerable distance, so that it
was necessary to make the patented device com-
paratively large, and this I avoid by my present
invention so that I obtain the same result without
undue enlargement of the device.

It is the principal object of this invention to
provide a counter displaying large numbers on
automatically operated direct reading clocks or
the like, by arranging the numeral sequence
0123456789 on two drums for the pur-
pose of presenting numerals which have twice
the size of the numerals on the customary count-
ers and numeral clocks, whereby the size of the
individual numbers is always approximately
equal to the radius of the qrum. The numerals
01234567889 on the two drums are dis-
tributed in the following manner: One of the
drums is an inside and the other an outside drum.
The inside drum has on its circumference five
equally divided fields, and the outside drum, being
naturally larger than the inside drum, has six
equally divided fields; one of the fields is cut out
and therefore appears as an opening, and in the
five remeining fields the numerals 6 7 8 9 and 0
gppear and are as large as it is possible to make
them in these fields. Because the inside drum
is only a trifle smaller than the outside drum,
and its circumference is divided into five fields
only, larger numerals could be placed on this
wheel. However it must be borne in mind that
the numerals on the inside drum should no! be
any larger than the size of the opening in the
outside drum, as otherwise the entire numerals
123 4 5 on the fields of the inner drum could
not appear in the opening of the outside drum.

The distribution of the numerals about the
wheels can be done in any suitable way, as will
later more fully be explained, and the above de-

scribed disiribution is given as an example only. %'

But as long as the numerals 0 to 9 are always dis-
tributed on the two wheels, it will contribute to
the achievement of the desired result, i. e. to
obtain comparatively large numerals with a com-
- paratively small and compact mechanism, The
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mechanism actuates the nested number wheels
to display the consecutive numbers from 0 to 9
inclusive in an uninterrupted cycle and in suc-
cessive order, one number at a time, the same as
in the well known counters in which the numbers
from. 0 to 9 inclusive are distributed on one wheel.

One of the primary objects of my invention is
to provide a counter with a series of pairwise
arranged nested number wheels with a transfer
mechanism from one pair of nested number
wheels to the adjoining pair of nested number
wheels to actuate the nested wheels as above
referred to, to display the numbers from 0 to 9
inclusive in uninterrupted successive and uniform
cycles. Another object of this invention is the
provision of a direct reading clock in which the
operating mechanism for the number wheel§ is
comparatively small and operates comparatively
large number wheels on drums surrounding the
mechanism while using a minimum of operating
force.

Still another object of my invention is the pro-
vision of a 12 and a 24 hour cyclometer clock.
The 24 hour cyclometer clock indicating method
is in use in many European countries. Accord-
ing to my invention both, the 12 and the 24 hour
clock have two sets of number wheels, one set for
counting the minutes and the other set for count-
ing the hours; each set having three number
wheels, one of the three number wheels being for
the counting of the decadal minute and hour
denominations. Furthermore, each set has two
nested number wheels for counting the cardinal
minute and hour denominations. 'The two nested
number wheels display the numbers from 0 to 9
inclusive (one number follows the other displayed
number with no interruption up to the number 9,
and then follows the number 0, and after the
disappearance of the number 0, appears the num-
ber 1, and the entire uninterrupted cycle is again
repeated). The operation is the same as required
for a counter, as above stated, and as it is ex-
plained in this application with reference to a
counter with nested number wheels.

Furthermore, at the moment at which the num-
ber 0 appears on the two nested number wheels
of either set (one for the hour and one for the
minute cardinal denomination), a transfer takes
place to the adjoining decadal number wheels
(one for the hour, and one for the minute decadal
denomination). The transfer mechanism oper-
ates in the manner as explained in this appli-
cation including a counter transfer mechanism
having a series of pairwise arranged, nested num-
ber wheels. However, the set of number wheels
for counting the hours in the 12 hour clock has
in addition to the display of the numbers from 0
to 9 inclusive in uninterrupted successive cycles
and the transfer mechanism, an auxiliary mecha-
nism which constitutes means to present the 1




2

hour Indication after the 12 hour indication (so
that the 2 of the cardinal group is replaced by
the 1, and the 1 of the decadal group is replaced
by an empty space), whereby the set of number
wheels in the 24 hour clock has for counting the
hours in addition to the display of the numbers
from 0 to 9 inclusive in uninterrupted cycles in
successive order, and to the transfer mechanism,
an auxiliary mechanism which constitutes means
to present the 1 hour indication after the 24 hour
indication (so that the 4 of the cardinal group'is
replaced by the 1, and the 2 of the decadal group
is replaced by an empty space). ’

A numeral clock according to my invention
would be a decisive factor in introducing such
counters in the clocks at raflroad stations or other
public places and buildings, as a comparatively
small mechanism can operate large number drums
with the use of a minimum of power, so that the
manufacturing expenses can be kept compara-
tively low, as it 1s not necessary to enlarge the
operating mechanism in proportion to the size of
the number drums or wheels. My invention win
also be of great advantage when employed with
clocks of small size as for instance with those
used on desks or writing tables on account of
the small dimensions of the operating mechanism,
and may be equally well used with mile counters
on automobiles, and all such apparatus where
counters are used.

These and other objects and advantages of my
invention will become more fully known as the
description thereof proceeds and will then be
more specifically defined in the appended claims.

In the accompanying drawings forming a ma-
terial part of this disclosure:

Fig. 1 is a front elevation, partly in section of
& counter constructed according to my Invention
having three pair of number drums.

Figs. 1a, 1b, 1c and 1d are detail views of the
various gears, mutilated gears, gap discs and co-
operating ratchet discs used in the construction
of my counter.

Fig. 2 18 a view of the counter,
in the direction of arrows 2—32 of

Fig. 31is a bottom view of Fig. 1.

Fig. 4 is an end view illustrating part of the
inner mechanism with the end plate broken
away.

Fig. 5 is a front elevation, partly in section of
& modified form of my counter intended for use
with clocks having a 24 hour dial.

Fig. 6 is a front elevation, partly in section, il-
lustrating the use of my counter with a clock
having a 12 hour dial.

Fig. 7 Is an inner view of the elements shown
in Pigure 5 seen in the direction of arrows T—7
of Figure 5.

Fig. 8 is & view seen in the direction of arrows
8—8 of Figure 7.

Pig. 9 1s an inner view of the elements shown
in Figure 6, and seen in the direction of the ar-
rows 9—9 of Figure 6.

Figs. 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
21, 22 and 23 are detall views of various parts
of gears, mutilated gears, gap dises and cooper-
ating ratchet discs or locking discs used in the
counter clock.

As shown In Figure 1, a counter has three pairs
of number drums @ and b. The drum b of the
first pair at the left hand side displays the nu-
meral 1 constituting the hundred group of char-
acters, the next adjoining group to the right, the
second pair, shows the numeral 5 representing
the decadal group,

Figure 1, seen
Figure 1,

10

15

20

25

30

40 ratchet disc 23

45

55

i

70

and the third pair of drums 7§
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81 the right, 1s supposed to show & 1 of the cardi-
nal group or lowest number group, as the mech-
anism is shown in section, so that with this nu-
meral 1, & three grouped number, 1. e. 151 can be
read off. As shown in the portion in section in
Figure 1, an end plate ¢ has riveted thereto one
end of a bolt 21, to the other end of which a
plate 13 i1s secured by means of a screw 2. A
spindle (f is passed through plates 13 and ¢, and
the spindle [{ carries a bushing (2 freely rotat-
ing thereon which also freely rotates in the plate
13, and spindle (1 also rotates freely in plate ¢,
Another spindle 18 freely rotates in plates 13 and
¢ above the spindle {1, The spindle I{ carries
secured thereto a flange 18a, which besides s
freely rotating on the spindle {la of the adjoin-
ing pair of number wheels of the decadal group
of numbers. The flange {8q carries secured
thereto the number drum g and the bushing {2
has secured thereto a flange {8 to which is se-
cured the inner drum b of the pair of drums.
The number drum b carries on its outer periph-
ery equally spaced numerals 1 2 3 4 and 5, and
the number drum a has the equally distanced
numbers 6 7 8 9 0, and an opening of the same
size as the numbers, so that the numbers on drum
b can be read through this opening, This is ef-
fected in the following manner: Spindle {[ car-
ries & gear 15 having six teeth and a ratchet cam
disc 25 with six cam faces (Figs. 1, 1a and 1b) so
positioned that each tooth of the gear 1§ is lo-
cated accurately in the center of one of the cam
faces on the disc 25 said gear 15, and the ratchet
cfin disc 25 being secured to spindle 1., 'The
spindle 10 carries secured thereto a mutilated
gear 71 (Fig. 1a) having six teeth coming peri-
odically into engagement with the gear 1§ which,
as stated above, is fixed to shaft or spindle 11.
The spindle 18 carries secured thereto also a
having six notches designated
L0987 6 (Fig. 1b) which are accurately aligned
with the teeth of the gear 17 similarly designated
LO09876 (Fig. 1a). The bushing {2 carries
secured thereto a gear {4 having five teeth and a
ratchet cam disc 26 with five cam faces which is
also secured to bushing {2 (Fig. 1¢), and the cam
faces are so positioned and held that the teeth
of the gear (4 are accurately in alignment with
the cam faces of ratchet cam 28. The spindle
10 has secured thereto a mutilated gear 18 hay-
ing five teeth coming periodically into mesh with
the gear {4, A ratchet disc 24 (Fig. 1d) having
five notches is secured to spindle 19, and these
notches are designated 1 2 3 4 5 (Fig. 1d) and
are accurately aligned with the teeth 1 2 345
of the gear 1§ (Fig. 1c).

The mutilated gears i and 17 {with their re-
spective ratchet discs 24 and 23) must be ar-
Tanged on spindle 10 in a distinct relative posi-
tion to one another, so that the tooth L of the
gear 17 and the tooth 1 of the gear {§ are aligned,
as shown in Figure 4, in which for the sake of
clearness I have omitted all the numeral indexes
shown on the mutilated gears 16 and 7 in Pig-
ures 1a and lc, except, as stated before, reference
characters L and 1. The plate ¢ in this Figure
4 18 partly broken away in order to clearly show
the relative positions of the gears 14 and {5, and
mutilated gears 1§ and IT. As shown, one tooth
of the gear 185, and one tooth of the gear 14 are
accurately on a center line passing through both
spindles 10 and {1, and as these gears i4 and 1§
have an unequal number of teeth, all other teeth
will be out of alignment.
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The operation of the drums g and b proceeds
as follows: At a one tenth revolution of the spin-
dle 18 always a new number appears, and as
mentioned above, number 1 appears on drum b
of the lowest pair of drums just as the numeral
1 is visible In Figure 1 representing the hundred
group.

At the next one tenth revolution of the spin-
dle 18 (in Figure 4 counter-clockwise), and in
Figure 1 (towards below), (and these directions
shall be referred to in the following as the same
at each one tenth revolution of the spindle 18),
the tooth 2 of the gear {6 meshes with gear 14
and turns the same for one tooth, 1. e. for a one
fifth revolution, as the gear 14 has five teeth so
that the numeral 2 on the drum b appears be-
hind the opening in drum a. After this opera-
tion, the tooth 3 of the gear 18 is placed before
& tooth of gear |4 where formerly stood tooth 2,
and upon the next one tenth revolution of spin-
dle 10 tooth 3 of gear i§ will come to mesh with
gear 14 and the drum b will expose number 3,
because, as mentioned above, gear (4 and flange
I8 are stationary on bushing 12 and drum b is
secured to flange 18. As shown, the teeth on
gears i6 and 17 are accurately numbered in the
same succession of numbers, to present after en-
gagement with their respective gears 14 and 15
the same numbers on drums g and b.

It will now be clear that after the following
one tenth revolution of spindle {0, the 4 and then
the 5 will appear on drum b behind the opening
in drum a and after another one tenth revolu-
tion of spindle 10, tooth 6 of gear 17 which is
fixed to shaff 10 will mesh with gear 15 and the
number 6 of number drum a will appear at the
top of the drum b where formerly the opening
was located. This movement of the drum a
is effected because the gear 15 and flange 18a
are stationary on the spindle i1, and drum a is
also secured to flange I8a. Upon further one
tenth revolutions of spindle 10, the 7 and then
the 8 and thereafter the 9 and then the 0 will
appear on drum @, and at the moment at which
the 0 appears, the drum a of the decadal group
will show the number 6. This operation is ef-
fected because the gear 19 which has one tooth
only, came into mesh with gear 21. This gear
21 and the ratchet cam 22 are stationary on
spindle 18e¢ of the decadal group of the drum
pair. Gear {9 is thus secured with the ratchet
disc 20 on flange {8a and the mechanism of the
decadal group of number drums operates in the
same manner as described above with respect to
the operation of the drum for the lowest number
group, and thus a specific description concern-
ing the appearance of the number 6 of the dec-
adal group drum e will not be necessary. The
purpose of the arrangement of the ratchet discs
20, 23 and 24 will hereafter more fully be ex-
plained: At the next one tenth revolution of the
spindle 10, the 0 on drum a disappears and the
cpening in drum a appears again, and at the
same moment the number 1 on drum b becomes
visible through the opening in drum a. This is
effected because the tooth L of the gear {1 has
turned the gear {5 for one tooth and this causes
the drum a to rotate, and its opening appears
and at the same moment tooth 1 of gear (6 has
turned the gear 14 for one tooth so that now
again the 1 has to appear on drum b. With fur-
ther one tenth revolutions of the spindle 10 the
entire cycle of movements described above is
repeated and every time the 0 appears on drum

3

. and so on, until on the drum a of the tenth or
. decadal group the 0 appears, and at this moment

5

a transfer to the hundred group drum pair is
effected, and it will be clear that if it is desired
to have a number with six or eight numerals
appear, it will only be necessary to add a corre-
sponding number of number drum pairs which
are held together in the following manner: Each
pair of drums has to have a plate ¢ with a bolt 21

10 riveted thereto, while a screw 29 holds plate 13

to ¢, and thus the entire gear mechanism and
the drums a and b are held by plate ¢. All of
the plates ¢ have two openings or holes through
each of which passes a spindle 28, the distances

15 of all holes being accurately located in all of the

plates ¢. Bushings 3! having accurately calcu-
lated lengths are placed upon the spindles 28
always between two of the plates ¢ (Figure 3),
and the spindle 1ib of each pair of drums pro-

20 Jects from the plate c as for instance spindle fia

25

of the decadal pair of drums, Figure 1. On spin-
dle (la of the decadal number drums rests the
flange 18a of one of the pair of drums of the low-
est number group freely rotating amnd in this
manner the banding of the plates ¢ is effected
with the already mounted pair of drums a and b
and the mechanism co-operating therewith and
it is therefore immaterial how many plates ¢ are
mounted, only with the last pair of drums, as

30 for instance the pair of the hundred group, Fig-

ure 1, an exception must be made by making the
spindle {1b longer and extending it through the
last plate ¢. It will be clear that the more pairs
of drums are used, the longer the spindles 28

35 must be made. At both ends of each spindle 28

a threaded portion is provided and nuts 30 there-
on hold all the pairs of drums together.

I use the above mentioned ratchet cams 22,
25 and 26 and ratchet discs 20, 23 and 24 because

40 even if the mechanism would work without the
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same, it would be necessary to provide a flat spring
secured to bolt 27 and & loop of this spring would
have to be entered into one of the gaps in the
teeth of gear 15 which would hold the gear in
position; however, care should be taken by suit-
able means that always one tooth only is moved,
and still better, such a spring may be arranged
to press on gear {4, or a similar spring may
press on gear 2i. However, such an arrange-
ment of springs is not very suitable, as in the
first place these springs deteriorate easily, and
secondly more operating force will be required in
order to overcome the spring tension. ‘Thus, in
order to avoid the use of such springs, I have
made use of the ratchet cams and ratchet discs
which operate in the following manner:

As shown in Figures lc and 1d, the periphery
of the ratchet disc 24 slides along a cam face
of the ratchet cam 26 and the cam 26 has no
opportunity to turn by itself, while the depres-
sions or notches 1 2 3 4 5 of the ratchet disc 24
will allow an intentional turning of the cam 26
as the points 12a of the cam 26 are received in
the recesses or depressions of the disc 24 at the
moment at which one tooth of the gear 16 meshes
with a gear tooth of gear 14. A further expla-
nation of Figures la and 1b will be unnecessary
because the disc 23 and cam 25 with their re-

- spective gears {7 and I5 operate on the same

70

@, a transfer to the decadal drum pair is effected, 76

principle because at the moment at which one
tooth of the gear {7 meshes with one tooth of the
gear 15, the notches 6 7 8 9 0 L of the ratchet dise
23 will allow an intentional turning of cam 25,
and this is also the case with disc 20 and cam 22
in Figure 2 with their respective gears 9 and 2 f,
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pecause ab the moment at which the one tooth
of the gear 19 meshes with the gear 21, the notch
of disc 20 will allow a turning of cam 22. As
already above explained, the ratchet cams 22 and
25 with their respective gears 2f and 15 are se-
cured to their respective spindles, and ratchet

cam 26 and gear 14 are fixed to the bushing 12,

and also are secured the ratchet discs 20, 23 and
24 with their respective gears 19, 11 and 16 to
their respective spindles.

Hereby I might explain that hereinafter in
the description of the 12 hour and 24 hour clock
the same ratchet discs and cams are used.

In Figure 5 1 have shown a clock with a 24
hour dial and the above description of my coun-
ter will open a way for a better understanding
of the counter mechanism in this form of my in-
vention since the basic idea developed above will
find its application to this form of the invention
also. In Fig. 5 the mechanism for the 24 hour
clock is surrounded by the following number
drums and their respective numerals thereon in
the following manner: Drums A and B are in-
tended for the counting of the lowest minute
denominations; B is an inside drum and has the
numerals 0 1 2 3 4 distributed around its circum-
ference, and A is the outside drum and has the
numerals 5 6 7 8 9 distributed around its circum-
ference, and has an opening of the same slze
as the numerals. Drum M is intended for the
display of the decadal minute denominations, and
has the numbers 0 1 2 3 4 5 distributed about
its circumference. Drums A’ and B’ are in-
tended for the counting of the lowest hour de-
nomination, and are provided with the same nu-
merals as drums A and B for the lowest minute
indications. Drum H is for the designation of the
decadal hour indication and has twice the nu-
merals 1 and 2, and an empty space of the same
size as the numerals distributed around the drum.

Referring now to the mechanism of the 24
hour clock: Beginning with the drums MA and B
at the right in Fig. 5:

The bushing 31 as shown in Figure 5 has a
flange 38a secured thereto, and to this flange
the drum A is secured while the bushing 38 has
also a flange, designated 39 secured thereto, to
which is secured the drum B. The pair of drums
A and B denotes the lowest number unit of the

minute group. The bushings 3T and 38 are su- ;

perposed and freely rotating on the spindle 36
which has secured thereto a flange 39¢ to which
is attached a drum M which denotes the decadal
number of minutes. The spindle 36 and the
bushings 47 and 38 are mounted on plate K to
which is riveted a bolt 4f to which is secured a
plate I3 by means of a screw 40. In the plate
13 the outer bushing 38 is arranged for free ro-
tation, just as spindle 36 in plate K.

A spindle 44 above spindle 38 passes through
plates 13 and K and carries the gears 18’ and
17’, and the ratchet discs 23 and 24 secured
thereto, and these gears 16’ and 7’ are iden-
tical with the gears 16 and 171 explained in the
description of the counter, Figure 1, and the
ratchet discs 23 and 24 are identical with those
explained in the description of the counter, Fig-
ure 1, and it will therefore be understood that
the operation as described with respect to coun-
ter Pigure 1 is here repeated, and the gears (6’
and 17’ will mesh with their respective gears 14
and 18a; gear 14 and ratchet cam 26 are secured
to bushing 38 and gear 15a and cam 25a are se-
cured to bushing 37. Spindle 44 has also secured
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thereto another gear 32 having one tooth only 75
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and a ratchet disc 33. 'The tooth of gear 32 is
aligned with a notch 33’ of the ratchet disc 33
(Fig. 11). The tooth of gear 32 and the notch
of the ratchet disc 33 are engaged respectively
with another gear 18 and another ratchet cam
28 which are secured to spindle 36 and sald
other gear 15 and sald other cam 2% similar
to the previously mentioned gear 15 and cam 28
are provided with the same reference characters
as in Fig. 1 as they are evidently like elements.
The gear 32 and with it the ratchet dise 33 are
secured to spindle 44 in such a position that when
the spindle 44 performs the last of the one tenth
revolutions, and assuming that after the first
one tenth revolution a 1 appears on one of the
drums AB, and immediately after the ninth of
the one tenth revolutions the 9 appears on one
of the drums of the pair of drums AB, and with
the last or tenth revolution, when the 0 on one
drum of the pair of drums A and B appears then
at the same moment the one tooth of the gear
32 will mesh with the gear 15 on spindle 36, which
as mentioned above has six teeth, and the dec-
adal drum M will then present another number
as it has on its periphery the numbers 0 1 2345
as shown in Pigure 6.

This Figure 6 illustrates the number wheels for
a clock having a 12 hour dial as will hereafter be
described. However, the drums A and B, as well
as drum M, and the mechanism co-operating
therewith is the same as shown in section in
Figure 5 with respect to drums MAB. The pair
of drums for the lowest number unit, A and B,
are different from the pair of drums a and b of
the counter, Figure 1. As the drum A in Figure 5,
has no further transfer means to the adjoining
pair of drums as shown in Figure 1 with respect
to the drum a for the lowest number unit group
to the decadal pair of drums, which is effected by
the one tooth of gear 19 in Figure 1, this opera-
tion is performed in the construction Pigure 5
by means of the tooth of gear 32. On drum B
starting at the place where on drum b the num-
ber 1 is displayed (Fig. 1), the 0 takes the place
of the 1 and then the numerals 1 2 3 follow, and
at the end in place of the number 5, a 4 is present.
Thus on drum B, Figure 6, the numbers 012 3 ¢
are presented in succession while the numbers
56789 are presented on drum A, so that the
following difference exists between the drums A
and a: The number on drum A above the open-
ing in drum A is 9 (Figure 6), and underneath
the opening the number is 5. In contradistinc-
tion thereto the drum q in Figure 1 shows the
number 0 above the opening and underneath the
opening the number 6 is placed, so that in Figure
6 the numerals appear in the following manner:
The 1 on drum B can be seen through the open-
ing in drum A, and thereafter as the next num-
bers, the numerals 2 3 4, whereafter the 5 appears
on drum A, and then numerals 6 78 S. The
operation and the sequence of ‘appearance of
these numerals 012 3 4 on drumBand 56789
on drum A is as follows: It is similar to the
operation of drums a and b of the counter illus-
trated in Figs. 1 to 4. The mutilated gears 186’
and 17’ (with their respective ratchet discs 24
and 23) must be arranged on spindle 44 in a
distinet relative position to one another, so that
the tooth L of the gear {1’ and the tooth 0 of
the gear {8’ are aligned. As shown the teeth
of the gears 18’ and i1’ are accurately numbered
in the same succession of numbers to present
after engagement with their respective gears 14
and (Ba the same numbers on drums A and B.
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At the next one tenth revolution of the spindle
44, the tooth 2 of the gear 16’ meshes with gear
{4 and turns the same for one tooth, i. e. for
one fifth revolution as the gear (4 has five teeth,
so that the numeral 2 on the drum B appears be-
hind the opening in drum A, because gear 14
is secured to bushing 38, and so is also flange 39
secured to bushing 38, and drum B is attached
to flange 39, and upon the next one tenth revo-
lution of spindle 44, tooth 3, and thereafter
tooth 4 of gear {6’ will come to mesh with gear
14 and drum B will expose the numbers 3 and 4.
After the following one tenth revolution of
spindle 44 the tooth 5 of gear 11’ will mesh with
gear I5a and turn the same for one tooth, i. e.
for one sixth revolution, as the gear 15d has six

10

teeth and is secured on bushing 37 and the num-

ber § of drum A will appear at the top of the
drum B where formerly the opening was located.
This movement of the drum A is effected be-
cause the gear 15a¢ and flange 3%a are fixed on
bushing 37, and drum A is attached to flange 39a.
Upon further one tenth revolutions of spindle
44, the tooth 6, and then the teeth 7 and 8, and

thereafter the tooth 9 of gear 11’ will mesh with

gear 15a on bushing 37 and drum A will present
the numbers 6 7 8 and 9. At the next one tenth
revolution of spindle 44, the 9 disappears and
the opening in drum A appears again, at the
same moment the 0 on drum B becomes visible
through the opening in drum A. This is effected
because the tooth L of gear 17’ has turned the

25

30

gear t5a on bushing 37 for one tooth and at the °

same moment tooth 0 of the gear 16’ has turned
the gear {4 on bushing 38 also for one tooth, and
also at the same moment, when the 0 on drum
B appears, the numeral 1 will be visible on drum
M, and this operation is repeated so that every
time the 0 appears on drum B, another number
will appear and can be read from drum M so
that if 59 minutes are displayed when drum M
presents the 5 and drum A the 9, with the next
operation the 60th minute is reached and the 0
appears on drum M and the 0 on drum B, while
at the same moment a transfer is effected to the
lowest number unit on the hour drum pair A’
and B’ in the following manner: In Figure 5,
representing the mechanism for a clock having
a 24 hour dial, the flange 39¢ to which the drum
M is secured, carries on a lateral extension there-
of a gear 19 secured thereto having one tooth
and a ratchet disc 20 secured thereto so that
just before each appearance of the 0 on drum
M the tooth of the gear 18 meshes with bear 48,
and turns the same for one tooth, the operation
proceeding in the same manner as previously de-
scribed with respect to Pigure 2 with the sole
exception that in the present instance the one
tooth of gear I8 meshes with gear 48 having
twenty-four teeth. Gear 48 and a ratchet cam
disc 49 are secured to spindle 62. Flange 39c¢
is provided with a bore having secured therein
a2 spindle 36 of the minute counter wheels
M, A, B, part of the bore also acting as a bear-
ing to rotatably receive spindle 36 of the hour
counter wheels H, A’, B’ which extends through
plates K'’ and K’. As previously mentioned, the
mechanism of the lowest unit for the minute
counter drums A and B, and the decadal minute
drum M in the clock with the 12 hour dial,
Figure 6, is the same as that in Figure 5 with
the exception that the one tooth of gear 19 with
the ratchet disc 20 belonging thereto does not
mesh with a gear 48 with twenty-four teeth,
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as in Figure 5, but with a gear 76 (Fig. 6) hav- 78
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ing twelve teeth. Gear 16 and ratchet cam 15
are secured to spindle 62 in Fig. 6.

Reverting now to the explanation of the coun-
ter HA’ and B’ for the clock with the 24 hour
dial, in Figure 5: Plate K’ has a bolt 13 riveted
thereto and the plate 66 is secured thereto by
means of a screw 65. On spindle 36 a bush-
ing 31 is freely rotatable on which another bush-
ing 38 freely rotates which also rotates freely in
plate 66, just as previously described with re-
spect to the mechanism of drums AB and M, and
also here the bushing 37 carries secured thereto
a flange 3%a and on this flange the drum A’
is secured and on bushing 38 a flange 39 is
secured and again on this flange 39 the drum
B’ is secured. Drum H is secured to its spindle
36 by means of a flange (not shown) similar to
flange 39c which supports drum M. On spindle
36, bushing 371 and bushing 38, the above men-
tioned gears and cams are provided and as pre-
viously described with respect to the mechanism
of the minute counting drums AB and M, some
of the elements used in the mechanism of these
druins are again used for the mechanism co-op-
erating with drums HA’ and B’, as they are iden-
tical in size and shape and therefore bear the
same reference characters: In the mechanism for
the hour drums HA' and B’ in Fig. 5, and H'A’
and B’ in Fig. 6 spindle 36 carries secured there~
to ratchet cam 25 and gear 18, and bushing 37
carries secured thereto also a ratchet cam 25a
and a gear 18a; however, on bushing 38 a gear
14’ and a ratchet cam 26 are freely rotating and
yet gear 14’ and ratchet cam 26 are secured to
one another, and gear {4’ has 5 teeth, similar
to gear 14 in Fig. 1, but is wider. The bushing
38 however carries another gear 69 which is
readily seen in Figures 8 and 12, and is secured -
thereto. This gear 69 is made in one piece with
the distancing means 69a¢ and 69b which serve
the following purpose: The means 68b is intended
to hold the gear 14’ in position so that it can-
not slide laterally towards the gear 69, and means
69a is intended to prevent a lateral displace-
ment of the bushing 38 through the plate 66, or in
Figure 6 through the plate 86 and therefore,
flange 39 which is secured to bushing 38 will
be prevented from touching the flange 39a which
is secured on bushing 371 and causing friction
therewith. The mechanism and its parts so far
described in Figure 5 is the identical for drums
A’B’ and H’ in Figure 6. As shown in Figures 5
and 7, a spindle 64 is secured to plate 66 in the
same way in Figure 6 a spindle 64 is secured to
plate 86 and on both spindles 64 are two gears
68 and T freely rotating and both gears having
eight teeth. The gear 11 carries secured thereto
at the left hand side a coupling member with
eight lateral teeth 70, and also the gear 68 has
at its right hand side a coupling member se-
cured thereto having eight lateral teeth 18, and
both coupling members are in engagement so
that gears 68 and 1! are coupled and are held
coupled by means of a helical spring 61 on -
spindle 64. A cam 61 on a spindle 63 in Figures
5 and 8, and a cam 84 on spindle 62 in Figures
6 and 9 as later on will be more fully described
serve the purpose for locking the two gears 68
and Tl with their coupling members, and only
by the depression 14 of cam 61 and 84, gear 68
has a chance to be disengaged from gear T{ in a
longitudinal direction on spindle 64.

A ring 12 (Figs. 7 and 9) is pressed to spindle
64 so that the gears 68 and T{ cannot be dis-
placed in a longitudinal direction. Figure 7 is
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a sectional view of the parts in Figure 5 and
Figure 9 a similar view of the illustration in Fig-
ure 6. In both Figures 7 and 9, the gears 88,
11, 69 and 14’ are in a predetermined posi-
tion so that one tooth of gear 14’ on the bush-
ing 38 is just located on a center line passing
through both spindles 36 and 62 respectively
(Figs. 7 and 8). QGear T! is in mesh with the
wider gear 14’, and thus the above described
position of the gear 14’ will allow gear 11 to
take up an angular position predetermined by
the gear 14’ only, and no other position (see
Fig. 7), and gear 88 (which is on the same
spindle 64 as gear 1{) has one tooth on the
center line passing through the spindles 64 and
63 (FMg. 7) so that a perfect engagement of
gear 88 on spindle 68 is assured which will later
be more fully described. The above explanation
will make it clear why gears 68 and 11 which
both have eight teeth cannot have their teeth
in alignment. Inasmuch as gear 69 is in mesh
with gear 88, and wider gear 14’ is in mesh with
gear 11 it will be clear that the teeth of the
gears 88 and (4’ which have an equal number
.of teeth, cannot be in alignment as shown in
Figure 7. The same explanation holds good
also for the illustration in Figure 9 with the ex-~
ception, that in this figure one tooth of the
gear 68 must be on the center line of spindles
64 and 62 so that a perfect engagement of gear
83 on spindle 62 is assured as will be explained
later on. The gear 85 meshes with gear 14’ (Fig.
5), and gear 82 meshes with gear (4’ (Fig. 6),
and in both instances the drum B’ is rotated.
This rotation is effected because gear 14’ is freely
rotating on bushing 38, as previously mentioned,
" and meshes with gear Tt on spindle 64, and in-
asmuch as gear 8 is coupled to gear 11, gear
€8 will experience an identical rotation, which

rotation is transferred to gear 69 because gears 40

§8 and €9 are in mesh and gear 69 is secured to
thebusmngﬂandthusthedrumn'wmbe
rotated as mentioned above, and as stated be-
fore, flange 39 is also secured to bushing 38,
and drum B’ is attached to said flange 39. The
positlonofthedrumsHA'B'inFlzure5betore
the start of this movement is so that on drum
H the number 1 appears. Drums A’ and B’
shown in section in Figure 5, show the same posi-
tionaadrumsAandBinFlguresasthenu-
meral 1 appears through the opening of drum
A.mdthereforeinmzuresthedrumsnand
B’ will disclose numeral 11.

The spindle 62 in Figures 5 and 7 carries se-
cured thereto the mutilated gears 58, 85, 83 and
81, and the ratchet discs 87, 54, 52 and 59. The
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gear 88 Flgure 13, gear §3, Figure 15, gear 51,

Figure 16 and 88, Figure 7 have all different
numbers of teeth and these teeth are numbered
in the same manner and with the same num-
bers as will appear on drums HA’ and B’ upon
the engagement with the respective gears, and
the gears 58, 83 and 8l are secured on spindle
62 in the following relative positions: Tooth 10
of gear 88 is in alignment with tooth L’ of
gear 83 and with tooth 1 of gear B with the
result, that tooth 20 of the gear B3 is also in
alignment with tooth L. of gear 53 and tooth 2
of gear Bi. The arrangement of tooth R on
gear 81 will be explained later on. Each of
the gears has a ratchet disc as for instance
gear 88 has a ratchet disc 54 (Fig. 14), and the
notches are, as previously explained, in align-
ment with the teeth. The gear 53 has a ratchet

70

disc 82 and gear 81 a ratchet disc 50 Figure 5. 78
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Gear 58 has a ratchet disc 857 (Figs. 5 and 7).
As mentioned above, at each new hour indica-
tion, the tooth of gear 19 engages gear 48 which
has twenty-four teeth and rotates the same and
imparts to the spindle 62 a one-twenty-fourth
rotation towards below Figure 5, and counter-
clockwise in Figure 7 and this rotation of spindle
62 causes to operate the mechanism for the hour
indicating drums HA’ and B’ in a manner as
will be described in the following: As stated
above, before the start of the operation, as the
numeral {1 appears on drums H and B’, the next
rotation of spindle §2 will bring the tooth (2
of gear B3 into mesh with gear (4’ and this
operation causes gear 14’ to rotate so that the
numeral 2 appears on drum B’ because gear (4’
is loose on bushing 38 as stated above, and
meshes with gear 71 which is coupled to gear
€8, and gears 71 and 68 are both freely rotat-
ing on shaft 84; gear 88 is in mesh with gear 69
which gear is secured to bushing 38, and as
flange 39 is also secured to bushing 38, and drum
B’ is attached to flange 39 drum B’ has to par-
ticipate in the rotation of gear (4’ so that nu-
meral 12 can be read on drums H and B’. On
the drums A’ and B’ the numbers appear in
the same manner as previously explained with
respect to the lowest number unit on drums A
and B, so that upon further rotation of the
spindle 62, tooth 13 and then 14. of gear 55 en-
gage gear {4’ on bushing 38 and with the fol-
lowing rotation of spindle 62 the tooth I8 of gear
83 will engage gear (5a on bushing 37 and the
numeral 5 will appear on drum A’ because gear
{8a and flange 3%a are secured to bushing 37
and drum A’ is also attached to flange 39a and
the numeral 15 can be read off drums X and A’,
This operation proceeds until the number 19
appears, the 1 on drum H and the 9 on drum
A’. Upon the following rotation of the spindle 2,
the tooth 28 of gear 55 meshes with gear 14’ so
that the numeral 0 will appear on drum B’ and at
the same moment tooth L of gear 53 engages gear
18a on bushing 37 so that the opening in drum A’
appears through which the 0 on drum B’ can
be seen, and tooth 2 of gear §i brings the 2
on drum H in appearance, as this tooth 2 of
gear Bl comes into engagement with the gear
I8 on spindle 38 and the number 2 on drum H
appears, as stated above, because the gear 1§
and the flange 338c are both secured to spindle
38, and the drum H is attached to flange 3%c.
Thus the number 20 can be read off, on drum H
the 2 and the 0 on drum B’. Upon further ro-
tation, the teeth 21 22 23 of the gear 55 come
to mesh with gear 4’ on bushing 38 and the
numbers 1 2 and 3 appear on drum B’ and the
numbers 21, 22 and 23 can be read off consecu-
tively, as the number 2 remains stationary on
drum H.

I will now further describe the elements on
spindle 63: Spindle 63 is secured to plate €6,
Figures 5, 7 and 8 and carries a lateral disc ¢t
which has on opposite sides a recess or lateral
depression T4. Purthermore, a gear 60 with two
groups of two teeth each diagonally opposite to
one another is provided on spindle §3. The
gear 60 has thus four teeth which are provided
by cutting off four teeth of the twelve original
teeth on each side so that altogether elght teeth
have been cut off and it will be therefore un-
derstood that if a gear {8’ which has six teeth
(similar to the gear 18 in Pig. 1) and which is se-
cured to gear 60 rotates for one tooth, and per-
forms a one sixth rotation, the gear 88 will ro-
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tate for two teeth. The teeth of the gear 60
are in alignment with the recesses or depressions
14 of the lateral disc 61, and so all elements on
spindle 63 are secured to one another while
freely rotating thereon. These elements include
the disc 61, mutilated gear 60, gear 15’ and
ratchet cam 25°, said ratchet cam 25’ serving
the same purpose as the similar ratchet cam 25
mentioned in the description of the counter in
Figs. 1 to 4. Cam 25’ will hold gear {5’ in posi-
tion as the periphery of the ratchet disc 57 slides
along a cam face of ratchet cam 2§’, just as pre-
viously explained during the description of Figs.

la and 1b where ratchet disc 23 sildes along the

cam face of ratchet cam 25. A ring 59 is
pressed onto the spindle 63 in order to hold
these elements thereon. These elements on
spindle 63 and also on spindle 64 are designed
for the purpose when in operation of present-
ing the hour 1 after the hour 24, when the nu-
meral 2 is seen on the decadal drum H and the
4 on the cardinal drum B’ and the operation of
this mechanism will now hereafter be more fully
explained: When the numeral 2 disappears on
drum H and an empty space appears on said
drum, and on drum B’ the 4 disappears and
the 1 appears, the drum B’ which has the num-
bers 0 1 2 3 4 must execute a two fAifths rotation,
a8s after the numeral 4 the number 0 and then
the desired number 1 appears. Thus, with the
following rotation of spindle 62, tooth 24 of gear
55 meshes with gear (4’ and the number 24
may be read off. However, at the same moment
the tooth 1b of the gear 58 has engaged gear
15’ on spindle 63 and has thereby brought the
lIower two teeth of the gear 60 in position before
a tooth of gear 68 on spindle 64 so that they are
ready for the following operation. Upon the
following rotation of spindle 62, gear (4’ will
remain stationary as no tooth is present between
tooth 24 and tooth 2 on gear 55 (Fig. 13) and
in the same manner gear (4’ is held in position
by the ratchet cam 26 which cannot turn as
the ratchet disc 54, Figure 14, has no depression
or notch between the depressions 24 and 2 (Fig.
14) and therefore the periphery of the ratchet
disc 54 between notches 24 and 2 slides along
a cam face of ratchet cam 26, just as previously
explained during the description of counter, Fig.
1, ratchet disc 24 slides along the cam face of
the ratchet cam 26 (and as stated above gear
f4’ and cam 26 are secured to one another), so
that also gear Tl with its coupling is stopped
because gears TI and (4’ are in mesh. At this
moment the tooth 1 of the gear 58 meshes with
gear 15’, and the two lower teeth of gear 60
rotate gear 68 for two teeth while the recess
14 of the lateral ratchet disc 61 allows an un-
coupling of the gear 68 from gear 1l as it is
longitudinally displaced on spindle 64 and there-
by compresses cylinder spring 671 and again
couples with gear Tl during the expansion of
the spring after the rotation of gear 68 for two
teeth. The timing and setting of the elements
is so devised that when the two gears 68 and
‘Tl are coupled, always one tooth of the gear
68 is located just before the lateral face of disc
61, as seen in Figure 7. )

The gear 68 therefore has no chance to be
uncoupled from the gear T1, unless one of the
recesses 14 of disc 61 is in a position behind a
tooth of gear 68. This will be the case when
disc 61 is rotating, and for the purpose of a
smooth operation of the disengagement of gear
68 from gear Tl the width of the recess 74 has
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to begin at least the size of a tooth thickness of
a tooth of gear 68 at the left of the left tooth
of the two lower teeth of gear 60 as seen in dotted
lines in Figure 7. The width of the recess 14
must extend a size of a tooth thickness after the
right tooth of the two lower teeth of gear 60,
and it will be understood that the same descrip-
tion is also good for the upper teeth and the up-
per recess 14 of disc 61, Figure 7. By this oper-
ation appears on drum B’ the number 1 and
at the same time on drum H an empty space,
as simultaneously tooth R of the gear 51 has
engaged gear 15’ on spindle 36 while upon the
following rotation of spindle 62 the footh 2 of
gear 55 engages gear |4’ so that the number 2
appears on drum B’ and at the same time also
tooth la of gear 58 (Fig.”7) meshes with gear
15’ on spindle 63 and the two teeth of gear 60,

‘which heretofore were below, are now thereby

rotated up to a position out of mesh with gear
88 while the teeth which were formerly up are
now below. The lateral face of the disc 6f as
well as the spring 671 prevent the gear 68 from
displacement in longitudinal direction. Upon
the further rotation of spindle 62 tooth 3 and
then tooth 4 of the gear 55 bring first the nu-
meral 3 and then the numeral 4 of drum B’
in appearance, and then the drum A’ with its
numbers 5 6 7 8 9 as the teeth 5 6 7 8 9 on gear
83 engage gear 15a on bushing 371 while upon
the further rotation the tooth L’ engages gear
I8¢ on bushing 31 and advances the drum A’
and the opening in drum A’ appears, while at
the same moment the tooth 10 of gear 55 engages
gear I4’ and the 0 will appear on drum B’
through the opening in drum A’, and in the same
way at the same moment the tooth 1 of the gear
51 engages gear (5 on spindle 36 and the nu-
meral 1 will appear on drum H because on drum
H are the following numbers in evenly distributed
six fields, at first the numeral 1, then the nu-
meral 2, and the third field is left blank, while
in the fourth field another number 1 and in the
fifth field another number Z appear, and the
sixth fleld is also left blank. Upon the next rg-
tation of spindle 62 the tooth 11 (Fig. 13) en-
gages gear 14’ and on drum B’ the numeral 1
will appear and consequently the number 11
can be read on drums H and B’, and thus we
have arrived at the number 11 with which we
have started the description of the counting
mechanism for drums HA’ and B’. i

Again reverting to the description of a clock
having a 12 hour dial: As mentioned above, in
Fig. 6 the drums MA and B counting the minutes
of the 12 hour clock are provided with the same
numerals as drums MA and B for the 24 hour
clock, Fig. 5, and also drums A’ and B’ in Fig.
6 are provided with the same numerals for the
12 hour clock which numerals indicate the lowest
hour denomination, the same as drums A’ and
B’ for the 24 hour clock in Fig. 5. However,
drum H’ for the 12 hour clock is different from
drum H of the 24 hour clock; drum H’ indicates
the decadal hour denomination and has three
times the numeral 1 and three empty spaces dis-
tributed around the drum, so that every num-
ber 1 is followed by one empty space. As shown
in Figure 6, to spindle 62 are secured the gap
gears 18, 80, 82, 83 and ratchet dises 11, 19, 81, 84.
The gears 18, 80, 82, 83, Figures 9, 17, 18 and 19,
all have a different number of teeth and these
teeth are numbered with the same numbers as
upon the engagement with the respective gears
will appear on drums H’, A’ and B’, and these




gears are secured in their relative positions as
follows: tooth 10 of the gear 82 is in alignment
with the tooth L of the gear 88 and with tooth 1
of gear 18, and the alignment and the purpose
of arranging the one tooth on gear 83 and tooth
R on gear 18 (Fig. 19) will be explained here-
inafter. Each gear has a ratchet disc as for in-
stance gear 82 has a ratchet disc 81, Figures 6
and 10, and the depressions or notches are again
as explained heretofore, aligned with the teeth
of gear 82 and gear 80 has a ratchet disc 18, and
gear 18 a ratchet disc 71, Pigure 6. As men-
tioned above, at each hour indication the one
tooth of gear {9 engages gear 16 which is se-
cured to spindle 62, Figure 6, and which has 12
teeth so that with each engagement of the gear
18 another hour number will appear as follows:
In Figure 6 suppose through the opening in
drum A’ the number 3 on drum B’ is visible,
while on drum B’ a vacant space appears so that
the hour 3 can be read off. Upon the further
rotation of spindle 62 the tooth 4 of gear 82 en-
gages gear (4’ and the number 4 appears on
drum B’.

With the next movement of spindle §2, tooth 5,
and then teeth 6 7 8 9 of gear 88 engage with
gear {8a on the bushing 37 and the correspond-~
ing numbers appear on drum A’ while upon the
next rotation of spindle §2 the tooth 10 of gear
82 engages gear 14’ and the 0 will appear on
drum B’. At the same moment the tooth L of
the gear 88 engages gear 15a on bushing 37
and through the opening in drum A’ the 0 on
drumB'wlllbeseen,andagaln,atthesame
moment tooth 1 of gear 18 engages gear 16 on
spindle 36 and the number 1 will appear on drum
H’. Thus the hour 10 can be read off. The
drum H’ has at its periphery six equally dis-
tributed flelds or spaces and in each second
of these flelds a number 1 is provided so that
three empty flelds and three flelds with the
numeral 1 are present and these fields are as
large as the numerals. Upon the next rotation
of spindle 62 the tooth 11 of gear 82 will engage
gear 14’ and the number 1 will appear on drum
B’ 80 that the number 11 can be read on the
counter. Upon the next rotation of spindle §2
the tooth 12 of gear 82 will engage gear 14’ and
the number 2 appears on drum B’ and the hour
lannbereadoﬂ’.ondmmH'theland
on drum B’ the 2, while upon the following
rotation of spindle 62 the hour 1 will appear
in the following manner: the same as in the
clock having a 24 hour dial, after the indi-
cation of the hour 24, the hour 1 is indicated,
also on the clock having a 12 hour dial, the
number 1 appears after the 12 because the nu-
meral 1 on the decadal drum H’ disappears and
an empty space appears, while at the same mo-
ment the numeral 2 on drum B’ disappears and
the numeral 1 appears. This happens because
the gear 14’ will remain stationary as no tooth
is present between the tooth 12 and the tooth 2
of gear 82 (Fig. 17), and gear {4’ is stopped by
the ratchet cam disc 28. This disc cannot turn
because the ratchet disc 81, Figure 10, has no
depression or notch between the depressions 12
and 2 and therefore the periphery of the ratchet
disc 81, between the notches 12 and 2 slides along
the cam face of ratchet cam 26, Just as previously
explained with respect to Pig. 1, ratchet disc 2
slides along the cam face of the cam 28. Thus
gear 11 is stopped also, and at this moment the
one tooth of the gear 83 engages gear §8 which
tumsclockwiaelnmzures.sothatgear”tum
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counter-clockwise. In this manner drum B’ will
turn in a direction opposite to the one explained
abeve, the normal one, and number 1 will appear
on drum B’, while at the same moment the drum
H’ will be turned and an empty fleld will appear
as the tooth R of the gear 18 engages gear 1§ on
spindle 36. After this operation, as it is known
from the description of the clock having a 24 hour
dial, the cylinder spring §7 and also the lateral
face of the disc 84 will hold both gears 68 and 71
coupled, while the depression 74 of disc 84, upon
the engagement of the one tooth of the gear 83
did allow gear 88 to be uncoupled from gear 11,
the same as with the clock having a 24 hour dlal.
Upon the further rotation of spindle §2, the tooth
2 of gear 82 engages gear I'4’ and the number 2 will
appear on drum B’, and at the continued rotation,
thetoothsotthexearlzwmmakethenumbera
appear on drum B’, and 30 we have again reached
the beginning of the operation on the 12 hour
dial clock. The mounting and assembling of the
elements of the 12 hour and the 24 hour clock
is effected in the same manner as explained in
the description of the counter shown in Pigure 1,
as two spindles 42 are passed through plates K K’
and K'’, Figures 5 and 6. On these spindles 42
bushings 56 are arranged between the plates K
and K’ and between plates K’ and K’ while the
whole is kept together by means of nuts 43,

The 12 hour number clock according to my
invention is operated in the following ‘manner:
The spindle 44, Figure 6, carries a gear 21 having
ten teeth and a ratchet cam 22, like in Figure 2,
while another gear 32 with one tooth and having
a ratchet disc 33 like in Plgure 11, is secured to
8 bushing 85 which is loose on spindle 44. On
spindle 38 gear (8§ like in Figure 11 and a gear (9
like in Pigure 2, together with the ratchet discs
20 and 28 are all secured to one another while
being loose on spindle 3¢ so that when b
88 is coupled to an electromotor which is built
In the well known manner in electric clocks which
rotate uniformly by making for instance six revo-
lutions per minute, the tooth of gear 32 will en-
gage gear I8 as for instance shown in Figure 11,
after each revolution, so that after six revolu-
tions the gear 1§ will make one turn while at the
same moment the tooth of gear 19 will engage
gear 21 exactlyasshownlnl"lgurez.sothatthe
spindle 44 will make one-tenth revolution. How-
everIdonotwishtorestrlctmyselftonspecul
mechanism for my number
make use of any of the many
for instance I may use a spring
motor which in every minute may turn the spindle
44 for one-tenth revolution,

Inbuﬂdlnzaoounterudisclosedlnl"lmru
1 to 4, where a transfer operation takes place
from one set of wheels to the adjoining set of
wheels, care must be taken to distribute the nu-
meralslna.certunwayaboutthewheels. The
outside wheel has a finger disc secured thereto

on one pair of the wheels while
at this momentthenngerdlschastobetimed
80, thatatrmsrertotheadjolninzpdrof wheels
takes place, while the distribution of the numerals
ispoulblelnmanywaysuforinstancethe
numeral.s12345ontheinsidewheelcouldbe
234560r34587or458780r567891.nd
relativelyﬂxenumeralsG'lSQOontheoutﬂde
wheelseouldbe789010r890120r90123
or01234andlhonumcnh01234eouldbe
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on the inside wheel and 5 6 7 8 9 on the outside
wheel as for instance seen in Figs. b and 6 of the
24 hour and 12 hour clock on wheels A and B, and
in such case the finger disc would have to be
timed so that when the opening on the outside
wheel appears and the 0 on the inside wheel could
be seen through the opening at the moment the
finger disc transfers the operation to the adjoin-
ing pair of wheels. If however, a counter is built
without the specifically described transfer mech-
anism, the numerals could be distributed in any
desired way about the wheels so for instance
8 901 2 on the inside wheel and 34 5 6 7 on the
outside wheel; in other words as long as there
is always one half of the numerals on one wheel
and the other half on the other wheel.

'As explained in the description of counter in
Figs. 1 to 4, the numerals from 0 to 9 are dis-
tributed on the circumference of the two wheels
a and b, the wheel a has one opening through
which the numerals from the wheel b can be seen.
However, the numerals could also be distributed
on the side or face of the wheels a and b and the
overlapping cylindric tubes cut away which then
would appear as a front or rear dial.
dial, which would be wheel ¢ would have to have
an opening on its face and through said opening
the numerals from the rear dial which would be
wheel b could be seen. Such a construction would
clearly come within the spirit of my invention,
but such a consiruction would clearly not result
in such a compactly assembled mechanism ob-
tained by placing the numerals on the circum-
ferences of wheels ¢ and b as described.

From the above description it will be clear to
anybody skilled in the art, that the means for
compactly and separately holding the elements
of each set of number wheels together in order
to prevent the elements from a longitudinal move-
ment present a construction enabling the assem-
bling of as many compact and completely assem-
bled sets with one another as desired and de-
scribed, and such a construction can also be made
ase of with a counter having number wheels of
the old known type in which the numbers from
0 to 9 inclusive are distributed on one wheel, as
for instance in applicant’s Score register Patent
No. 2,180,590,

In the cyclometer clock the arrangement of
the cperating mechanism is separate from the
number wheels, as the spindle and the bushings
are for transmitting the operation of the mecha~
nism o the number wheels surrounding the mech-
anism, which is referred to in my Patent No.
2,117,168 for & Counter with telescoped number
wheels. This construction makes it possible to
provide a comparatively small operating mecha-
nism for comparatively large number wheels
while using 2 minimum of operating force and
can also be used in any of the known numeral
clocks where the numerals for the hour denomi-
nation are on one wheel and the numerals for
the cardinal and decadal minute denomination
are each on another wheel. It will also be clear
that other arrangements may be employed, so
for instance in the 12 and 24 hour clock, instead
of displaying the cardinal hour denomination on
two nested wheels, they could also be displayed
on one wheel only, however then there could not
be obtained by far such s large or high numeral,
as I presently obtain with my above described
construction.

Having thus. described my invention, what I
claim as new and desire to secure by Letters Pat-
ent is:

The front
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1, A counter comprising a set of nested number
wheels, sald set having an inner and an outer
number wheel for the purpose of presenting large
numerals, the numerals 0 to 9 inclusive distrib-
uted on the two wheels, as to present the numerals
1 2 3 4 5 on the inside wheel, and the numerals
67 8 9 0 on the outside wheel, said outside wheel
having an opening of the same size as these nu-
merals, and a means for displaying one numeral
at a time,

2. A counter comprising two number wheels,
one nested in the other with the numbers 0123 4
5 6 7 8 9 so distributed on the wheels that the
inner of the number wheels bears on its circum-
ference equally distributed the numbers 12345
and the outer of the number wheels the numbers
6 78 9 0 also equally distributed on its circum-
ference while having an opening of the same size
as the numbers through which the numbers on
the inner number wheel can be read while the
outside wheel remains stationary.

3. A counter comprising a set of nested number
wheels, said set having an inner and an outer
number wheel and having the numerals from
0 to 9 inclusive distributed on the two wheels as
described and said outer number wheel having
an opening, and a means to let one number on
the inside wheel appear at a time through the
opening in the outside wheel while it remains
stationary.

4. A counter comprising a set of nested number
wheels, said set having an inner and an outer
number wheel and having the numerals from 0
to 9 distributed on the two wheels as described,
and a means to let one number at a time appear
on the outside wheel while the inside wheel re-
mains stationary.

5. A counter comprising a set of nested number
wheels, said set having an inner and an outer
number wheel and having the numerals from 0
to 9 distributed on the two wheels, said inner
wheel having the numerals 1 2 3 4 5 equally dis-
tributed around the wheel, and said outer wheel
having the numerals 6 7 8 9 0 distributed around
the wheel, and having an opening of the same
size as the numerals, and a means for simul-
taneously operating the inside and the outside
wheels at the moment when the number 1 appears
on the inside wheel so that the opening of the
outside wheel is so positioned that said number 1
can be read through this opening.

6. In a counter transfer mechanism as de-
scribed a series of pairwise arranged nested num-
ber wheels, for the purpose of presenting large
numerals, each pair of number wheels having an
inner and an outer number wheel, 8 spindle to
which said outer wheel is secured, and a bushing
to which said inner wheel is secured, said bushing
freely rotating on said spindle, said inner wheel
executing ¥ rotation at each operation of the
wheel, and said outer wheel executing 1 rotatiocn
at each operation of the wheel, and a finger disc
secured to said outer wheel for transferring the
operation of one pair of number wheels to the
adjoining pair of number wheels.

7. In a counter as described, a set of number
wheels, having two number wheels, one nested
in the other, for the purpose of presenting large
numbers, a separate operating mechanism for
said number wheels, a frame including a front
and a rear plate, a spindle journaled in and pass-
ing through the front and rear plate of the set,
a bushing on said spindle journaled in the rear
plate and extending through the same, one of
said nested number wheels secured to said bush-
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ing, and the other of said number wheels secured
to said spindle. .

8. A counter including a transfer mechanism
and comprising a plurality of sets of nested num-
ber wheels, pairwise arranged, and having the
numbers 0123456789 evenly distributed on
the two wheels of each pair, a means for holding
compactly and separately the elements of each
set of number wheels together, said holding means
preventing displacement against longitudinal
movement, said holding means constructed to
connect as many compact assembled number
wheel sets to one another as desired. :

9. A counter transfer mechanism for a series
of pairwise arranged number drums, each pair
having an outer and an inner number drum and
having the numerals from 0 to 9 inclusive dis-
tributed on the inner and outer drum as described,
said outer drum equipped with a finger disc for
transferring the rotary movement of one set of
number drums to the other adjoining set of num-
ber drums alternately to impart to the inner
drum a full revolution and then to impart a full
- rewolution to the outer drum.

10. In a counter as described comprising two
number wheels, one nested in the other for the
purpose of presenting large numbers, said number
wheels operated for rotary movement to display
the numbers ‘on the wheels one at a time, and
means for operating the outer number wheel to
execute a one-sixth and the inner number wheel
a one-fifth rotation.

11. In a counter, a pair of numbers wheels,
comprising an outer and an inner number wheel
and having the numerals from 0 to 9 inclusive
distributed on the inner and outer wheel as de-
scribed, a spindle to which said outer number
wheel is secured, and a bushing to which said
inner number wheel is secured, said bushing ro-
tating on said spindle, a gear having six teeth
secured to said spindle, another gear having five
teeth secured to said bushing, and a shaft parallel
and above the number wheel spindle, two muti-
lated géars on said shaft, one of said mutilated
gears having six teeth periodically meshing with
the gear on said number wheel spindle, and the
other mutilated gear having five teeth and peri-
odically meshing with the gear on said bushing,
saild mutilated gears providing a means for oper-
ating said pair of number wheels one at a time.

12. In a counter transfer mechanism as de-
scribed, a series of pairwise arranged nested
number wheels, an outer and an inner number
wheel and having the numerals from 0 to 9 inclu-
sive distributed on the inner and outer wheel, a
spindle to which said outer number wheel is se-
cured, a shaft above the number wheel spindle,
& gear having ten teeth secured to said shaft, and
a finger disc secured to the spindie of the outer
number wheel, said transfer effected by the en-
gagement of the said finger disc of one pair of
number wheels with the gear having ten teeth
of the adioining pair of number wheels.

13. In a counter having two number wheels,
one nested in the other and both having the
numbers 01234567 89 distributed on the two
wheels as described, and a locking mechanism
for the number wheels to keep the wheels in align-
ment and in their relative positions.

14. In a counter for presenting large numerals
and of the character described, a set of nested
number wheels, said set including an inner and
an outer number wheel and a front and rear plate,
& post secured to the front plate, said rear plate
secured to the post, a number wheel spindle pass-
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ing through the front and rear plate, a bushing
on said spindle journaled in and extending
through said rear plate, another shaft above the
said number wheel spindle and located in the
front and rear plate, means on said shaft to ro-
tate the two number wheels as described, the
inner number wheel secured to the bushing and
the outer number wheel to said spindle, both
number wheels surrounding the operating mech-
anism, the front and rear plate for limiting the
movement of the two number wheels and the
mechanism connected therewith in a longitudinal
direction.

15. In a counter comprising a pair of number
wheels, said pair bearing the numbers 01234
5 67 8 9 distributed on two wheels as described,
a spindle to which one of the number wheels is
secured and a bushing to which the other number
wheel is secured, a shaft above the number wheel
spindle, and two mutilated gears secured to said
shaft so as to have some of their teeth in oppo-
site directions while one tooth of one gear is
aligned with one tooth of the other gear facing
in the same direction.

16. A counter as described for a 12 hour clock
comprising two sets of operatively connected
number wheels, each of the sets having three
number wheels, one of the sets counting the min-
utes, and another counting the hours, whereby
each set has two number wheels for the counting
of the lowest minute and. hour denominations,
one of the wheels being an inside wheel and the
other an outside wheel, said inside number wheel
having the numerals 01 2 3 4 equally distributed
around its circumference, and said outside num-
ber wheel having the numerals 5 § 7 8 9 equally
distributed around its circumference and an
opening of the same size as the numbers, and
the third number wheel for the display of the
decadal minute denomination and having the
numbers 0 1 2 3 4 5 distributed about its circum-
ference, and for the designation of the decadal
hour indication a number wheel having three
times the numbers 1 and three empty spaces
equally distributed around the number, wheel so
that every number 1 is followed by one empty
space.

17. A counter as described for a 24 hour clock
comprising two sets of operatively connected
number wheels, each of the sets having three
number wheels, one of the sets counting the min-
utes and another counting the hours, whereby
each set has two number wheels for the counting
of the lowest minute and hour denominations,
one of the wheels being an inside wheel and the
other an outside wheel, said inside number wheel
having the numerals 012 3 4 equally distributed
around its circumference, and said outside num-
ber wheel having the numerals 56789 equally
distributed around its circumference and an
opening of the same size as the numbers, and
the third number wheel for the display of the
decadal minute denomination having the num-
bers 0 1 2 3 4 5 distributed about its circumfer-
ence, and for the designation of the decadal hour
indication a number wheel] having twice the num-
ber 1 and 2 and an empty space of the same size
as the number distributed around the number
wheel.

18. A counter as described for a 12 hour clock
comprising two number wheels for counting the
lower hour numbers including an inside wheel
having the numbers 012 3 4 equally distributed
on the circumference thereof and an outer num-
ber wheel having the numbers 567 8 9 distributed
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ahout its circumference and having an opening
therein of the same size as the numbers, and a
third number wheel for indicating the decadal
hour numbers having three times the number 1
and three empty spaces equally distributed about
its circumference so that after every number 1
follows an empty space, & means for making the
one hour indication appear after the 12 hour indi-
cation so that upon the decadal number wheel
an empty space appears and at the same moment
the 1 appears on the inside number wheel.

18. A counter as described for a 24 hour clock
comprising two number wheels for counting the
lower hour numbers including an inside wheel
having the numbers 0 1 2 3 4 equally distributed
on the circumference thereof and an outer num-
ber wheel having the numbers 5 6 7 8 9 distributed
about its circumference and having an opening
therein of the same size as the numbers, and a
third number wheel for indicating the decadal
hour numbers having twice the number 1 and 2
and an empty space distributed around the cir-
cumference, and a means to let the 1 hour indi-
cation appear after the 24 hour indication, so
that upon the decadal number wheel an empty
space appears and at the same moment the num-
ber 1 appears on the inside number wheel.
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20. A counter for a 12 and 24 hour clock com-~ ’

prising two sets of operatively connected number
wheels, each set having three number wheels, one
set for counting the minutes and another set for
counting the hours, whereby each set has two
number wheels for counting the lowest minute
and hour denominations, an inside and an outside
number wheel for each set, and each set having
a third number wheel for counting the decadal
numbers of the minutes and of the hours, the
inside and the outside wheel of each set for count-
ing the lowest minute and hour denominations
having the numbers 01234567 8 9 so distrib-
uted that the inside number wheel bears the
numbers 9 1 2 3 4 and the oufside number wheel
the numbers 5 6 7 8 9 and having an opening of
the seme size as the numbers, a means for letting
one number on the inside number wheel appear
at a time through the opening in the outside
wheel when the same remains stationsry, and a
means to let one number at a time appear on the
outside wheel while the inside wheel remains sta-
tionary, and a means for simultaneously oper-
ating the inside wheel and the outside wheel at
the moment when the number 0 appears on the
inside wheel, said opening in the outside wheel
being so positioned as to allow the reading of
the number 0 through said opening.

21. In a counter for a 12 and 24 hour clock as
described, two sets of number wheels, each of the
sets having three number wheels, one of the sets
counting the minutes, and the other set counting
the hours, each set having two number wheels,
one ne~ted in the other, for counting the lower
minute and hour denomination~ one wheel being
inside and one outside, and each set having a
third number wheel for counting the decadal
numbers of the minutes and of the hours, a front
and a rear plate for each set, a post secured to
the front plate, sald rear plate secured to sald
post, a spindle passing through the front and rear
plate, two bushings on said spindle also extending
through the rear plate, one heing an inner and
the other an outer bushing, the outer bushing
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journaled in said rear plate, the inner number
wheel secured to the outer bushing and the outer
number wheel secured to the inner bushing, and
the third number wheel secured to the spindle,
said spindle and the bushings representing means
for transmitting the operation of the rotary
movement to the number wheels, an operating
shaft above the spindle parallel thereto, said oper-
ating shaft located in the front and rear plate,
and means on said shaft cooperating with means
on the spindle and bushing to rotate the number
wheels as described.

22. In a counter transfer mechanism as de-
scribed, a series of pairwise arranged nested num-
ber wheels, said series comprising an outer and
an inner number wheel and having the numerals
01234561789 distributed on the outer and
inner number wheel, a frame having a front and
a rear plate, a number wheel spindle passing
through and beyond the front and rear plate, a
flange having a boring, half of said boring taken
up by the spindle, said flange secured to said
spindle, a bushing on said spindle journaled in
and exiending through said rear plate, another
flange secured to the bushing, the inner number
wheel secured to the flange on the bushing, the
outer number wheel secured to the flange on the
spindle, and the other half of the boring of the
flange on the spindle of one pair of wheels freely
rotating and journaled on the spindie extending
through the front plate of the adjoining pair of
wheels.

23. A counter comprising a set of nested num-
ber wheels, said set having an inner and an outer
number wheel for the purpose of presenting large
numerals, the numerals 0 to 9 inclusive distrib-
uted on the two wheels, said outer number wheel
having an opening of the same size as these nu-
merals, and a means for displaying one numeral
at a time.

24, In a counter, an outer and an inner number
wheel having the numerals from 0 to 9 inclusive
distributed on said outer and inner wheel, a spin-
dle to which said outer numbher wheel is secured,
and a bushing to which said inner number whael
is secured, said bushing rotating on said spindle,
a gear secured to said spindle, ancther gear se-
cured to s2id bushing, and a shaft parallel and
above the number wheel spindle, two mutilated
gears on sazid shaft, one of said mutilated gears
periodically meshing with the gear on said num-
ber wheel spindle, and the other mutilated gear
periodically meshing with the gear on sald bush-
ing, said mutilated gears providing a means for
operating said pair of number wheels, one at a
time. )

25. A counter as described comprising a set of
nested number wheels, said set having an inner
and an outer number wheel ror the purpose of
presenting large numerals, the numerals 0 to 9
inclusive distributed on the two wheels as to pre-
sent one half of the numerals on the inside wheel
and the other half on the outside wheel, sald
outside wheel having an opening of the same size
as these numerals, and a means for actuating
sald wheels to display the numerals in uninter-
rupted successive cycles one numeral at a time,
sald set of nested number wheels surrounding
sald actuating means,
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