April 28, 1953 A. HOLZNER 2,636,339
CYCLOMETER INDICATOR MECHANISM FOR
TWENTY-FOUR HOUR CYCLOMETER CLOCKS

Filed March 2, 1949 2 SHEETS—SHEET 1

| _‘rz :'.1.
6}/ 33

35 MASK 32 3 6<‘3
‘ 1 342 20 s 38
sidisa i £ 48a.
\ E i 846( ‘/m'r'rH T
\ H H $) Al W =
{ N :::: ’, r / -llllll'\ o
: 7‘":6@ é\ <SH, I 81
D v 1.
§ [58°5 )
22— —]
| | ==
| == i %26 — J—
L A /7

63/ 67 185552 "6 5)4 13 50) 24};‘;% 43,66 g2/
64 -

_'rlq.’l

-

R ™
Hours Minyres
A A

s ~

ld

/

4

-

4
3
c

<10 M(NSQ—)—‘ <— 24 HouRs —-—l

=~ — NN N0
O — NN DI

INVENTOR.
D D Avocr  HorzneR.
BY
7 : L
35 MA/SK 33 /}‘7

ATTORNEY.




April 28, 1953 A. HOLZNER 2,636,339
CYCLOMETER INDICATOR MECHANISM FOR
TWENTY-FOUR HOUR CYCLOMETER CLOCKS

2 SHEETS——-SHEET 2

Filed March 2, 1949

INVENTOR.
Avoitr Hovznes

BY

/]}7%7 ‘2, wlla
AT TORNEY.




Patented Apr. 28, 1953

UNITED STATES PATENT

2,636,339

OFFICE

2,636,339

CYCLOMETER INDICATOR MECHANISM
FOR TWENTY-FOUR HOUR CYCLOM-

ETER CLOCKS

Adolf Holzner, Merrick, N. Y.
Application March 2, 1949, Serial No. 79,183
(CL 58—125)

21 Claims.
1

This invention relates to cyclometer clocks
and more particularly to a novel design of clock
mechanisms which will meet certain require-
ments for simplicity, attractive appearance and
advantageous operation.

It is an object of my invention to provide a
novel 24-hour cyclometer clock, the drum dials of
which are driven intermittently to show the hours
and minutes by means of large numerals exposed
through a window opening in the case.

Another object is to provide a novel gear train
for intermittent movement of the number wheels
of a 24-hour cyclometer clock in such manner
that the tens and units digits of the hour are
properly displayed on two number wheels hav-
ing an irregular stepping schedule.

Again, it is among the objects of my inven-
tion to provide a cyclometer clock having a plu-
rality of saligned drum dials which surround
their gear train, the arrangement being such that
the dial which shows seconds is rotated continu-
ously and the other dials are stepped quickly
from one to the next indicating position where
they rest for suitable periods to correctly indi-
cate the time of a 24-hour day.
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five drum dials and a gear train which is mounted
within the dials. The case §1 has a rectangular
window 82, for the seconds and minutes drums,
and another window 63 for the drums which in-
dicate the hours. There is also a hole 64 in the
case which gives access to two knurled wheels
44 and 50 for independently setting the drums
for the minutes and for the hours.

A main frame 65, which may be a casting, is
secured within the casing and has bearings
therein for certain of the spindles or shafts.
Two bearing plates 66 and 67 serve to support
certain of the spindles, while an end member
68 provides a base for a driving motor 38.

Referring now to Fig. 2, I show therein, an
arrangement of coaxially mounted drum dials
of whieh dial 31 is mdrked to show the seconds.

. Dial 32 is marked with ten numerals to show

20

Other objects include the provision of means

for independently setting the minute dials in one
operation and the hour dials in another opera-
tion.

Still other objects and advantages of my in-
vention will become apparent in the description
to follow. Among these is the provision of cy-
clometer indicator means counting up to a pre-
determined maximum number comprising digits
other than “9’%s,” as for example, 2359, or 359.
This description is accompanied by drawings, the
several figures of which may be briefly men-
tioned as follows:

Fig. 1 shows a longitudinal cross-section of
the clock with its drum dials and enclosed gear
mechanism,

Fig. 2 shows an expanded view of the gear
mechanism,

Figs. 3 and 5 show certain mutilated gears
which are used in the gear train,

Figs. 4 and 6 show Geneva movements which
are associated with the mutilated gears of Figs.
3 and 5, respectively,

Fig. 7 shows a developed outline of the hour
and minute drums.

Pig. 8 is a timing diagram which shows con-
tinuous and intermitient operation of various
members in the clock mechanism.

Referring first to Fig. 1, a clock-case 61 of sub~
stantially cylindrical form is arranged to house
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the units of minutes. Dial 33 is marked with
six numerals to show the tens of minutes. Dial
34 is marked with ten numerals to show the units
of hours and dial 385 is marked with a succession
of four zeros and the numerals 1 and 2 to show
the tens of hours on a 24-hour basis. The four
zeroes are successively displayed during the hours
00, 01, 02 and the last zero for a seven-hour pe-
riod from 03 to 09 inclusive.

The broken line 3§ serves to indicate that
there is a continuation of the spindle 37 in the
two parts of the figure, these two parts being sep-
arated in order to show the entire gear train on
one sheet of drawings. The co2xial alighment
of all the drum dials will, therefore, be under-
stood.

My novel clock design lends itself to being
driven either by a svnchronous clock motor or
by a spring-wound motor. Where a dependable
voltage-regulated D. C. power supply is available,
a constant speed D. C. motor may be substituted
for & synchronous motor. For the sake of ac-
curate timing, however, the synchronous motor
drive is preferred. In any event, the motor 38
is arranged to drive the spindle 39 continuously
at a rate of 1 revolution per minute.

The drum 3{ for showing seconds is fixedly
mounted on the shaft 39. It is graduated to
bring the seconds markings prozressively past
g fixed index. ‘The shaft 39 extends throueh two
independently rotatable bushings 4% and 48. A
finger gear I, and a Geneva cam 49 are fixedly
mounted on the shaft 38. Gear { has two teeth
which intermittently engage with a full gear 2
and cause rotation of the latter through a quar-
ter of a revolution each time of meshing. A
bushing 41 carries the gear 2 and also a Geneva
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3
cam 42 which is normally locked against rota-
tion by riding on the periphery of a cam 43,
but can turn when a depression in the cam a9
is brought around with the teeth of the finger
gear 1.

The bughing-41{ also carries g; full gear 3 wh1ch
meshes with: “anothér. gear 4 in a 1:1 rafio.- AS
shown in Fig. 1, gear 4 and knurled wheel 44
are mounted on a hub-like extension 49 of gear.
5 and these three elements. constltutn a um-
tary member which slips fr eel aft 43
manipulation of wheel #4 both axially and ro- -
tatively gears 3 and 4 may be thrown out of
mesh so as to set the units and tens drums:82;
and 33 for the minutes reglstratmn Gears 5 1
and 6 are at all times 1ntermeshed : -

Tull gears 5, 8 and 7 are rotated mtermlttently\;;
at the rate of one step ‘per minute, due to the
1nterm1ttent action. of: the finger, gear L. Gear
§-is:gn idler between gears- 5 and 1. o
duction of gear T.with respect to gear B is. that
of 2:.5:1: . This geal ductlon is such ‘that gear
1:makes one, revolution -every ten mmutes but
m ten intermiftent steps per ravolutlon 5

‘Gear +1;; mounted: on hollow shaf; 45, drlves
the units-of-minutes -d1a1 -3 \vlrrolr 1s also
mounted on this same hy

.'The :hHollow: shaft 45 earries the Edrp{lgen gear 1
and-the driving finger.gear:8, as well ag.a Ge_ne‘(a
éairi 46: .'The periphery of.ca; is engage by
cne.or another:of: six concav
wheel 4F%. A recess iry the peribhe S
46 permits turning of the star whﬂel When gear
9 is-driven by.gear 8:: : s

- Driven-gear: 8 drlve gea
41:are molnted:on :a common. bushmg wh1ch 1s
Keyed to g:shaft 31, -Also keyed to thls shalt 1s
another finger gear 12. - S g e
Gears 19. and
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& bushmg 48 to Whlch a hub 48a, for 1 ns
minutes drum 23 -is-afiixed. . ’I‘he glrum 33.
its. révolution, therefore,in s1x sueceessiy
at: each step of-.which: it eXPOoses one ‘of its s1x
numerals in the Wmdow to. show the prope1
tens-of-minutes digits-during eyery. hour.
T.qoking naw-at: the;. upper. po;ftu;n of Fig, 2
it will-‘bes observed that the single-t oth fi
gear'12;y mounted on, shaft 31, engages 1nt
tently. with a full gear-3, the latter being
ed-on. a- counter shaft 43. Th;s shaft alsa.
ries o thick gear 14 and a “knurled wheel 50 W) ,(1ch
is shown only:in.Fig. 1...Wheel B0 .is. manipu-
latable-in..the -same, manner ds,-whesl 44 and
provrdes for. setting’ the units zmrlZ tens drums
34, 35 which indicats f,ho ho .The settmg ol
these drums Ais-facili] t of
the shaft 43 so as: t0 d,lsplace. gear 13 -
spect to- the meshmg plane of.gear |2. The in-
dependent m oulatlon ‘of knurled wheels 44
and. 50.:facilitates se arate setting of the m1n-
utes and hours.. drums Wi hout tuprnmGr “the
former through mal ,réyol ions.. A single dis-
placea,ble gear setting, arra 1gement 1s shown and
claimed in.my copending appl on Serial No.
"52,472 ﬁled Ocmber 22, a d1v1smn of ap=
plication.. Sﬂrla,l Na;, 596, 30 filed May 28, 1945,
No, 5‘76 119. In that svstem, the
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comphshed by openlrig “ihe ciroutt of'y the clock
motor just as the seconds drum reach a 0-read-

(4]

4

ing and closing the circuit again on reception
of g time signal representing a start of another
minute. If for any reason it were desired to
manually set the seconds drum 21 while the
clock motor 38 is running, provision may be
made for doing, this by msgans of a separable
lmkage between the motor shaﬁ: 84 and the shaft

39 which is coaxial therewith.” Gears 14 and 15

~.are constantly inter-meshed. They have a 3
10

to 1 gear ratio, so that gear 15 rotates once &
day iri-24 hourly steps. This movement will be
008 by noting that gear [3 rotates
through™% of a revolution each time of its in-

.termittent hourly meshing with the finger
gear [2.

' ~Thehub5i-(Fig. 1) carries gear 15, a mutiiat-
ed. gear {6, another mutilated gear 1§, and two
Geneva cams 52 and 53, which engage respec-
tively with star wheels 54 and §5. In Fig. 2,
th \separatlon "of these five mermabers made. it
necessary: to- show the hub 51 as though it were
a long shaft “bub actually it is- relatively. short.
Mutilated gear 1§ drives -a pinfon LT .which is
mounted with star wheel 54 on.. a .shaft 85 ex-
tended through the hubs of pinion 18 and gear
22 to-a bushlno 58 which supports. the tens-of-
hours drum--25. P1n1on {8..and..cam 55 have a
corimon: hub-which- }s loosely mounted. on shaft
56. 'The mutilated -gear. 18..has. isolated teeth
Hip and-H20; also. & group. of four. adjacent
tee‘eh The angular positions. of feeth Hig and
129 are such that.these teeth will mesh with
the p1n1on 41 on hours. 10-and 20, vespectively.
The- resulting - 1nterm1ttent motions applied
through shaft" 55 to ths tens-of-hours, drum &%
provide for-the. display. of .the figures I and 2
when driven- by teeth. H10. and H28, respectively.
Other movements applied to the drum 35 take
place when.the pinion. IT is driven by .the four
adJacent teeth .of fthe mutilated. gear 8. At
each of these posﬂ:‘ons a. different. numeral “0”
is brought into view through the window $2 and
this - display-takes. place during the hours 03
up to 09. The reason for..displaying a succes-
sion .of zeros will be explained hereinafter. The
intermittent movements: of .drum. 35, when. it is
necessary. to -actuate the same; are made on the
hour, but this drum hag certain rest periods. ex-
tending .over periods.in. which different numer-
als:-are displayed: by. the units-of-hours drum. 54,

.The mutilated gear 18 has twenty teeth which
mesh -with.a pinion:19,.acting as an. intermedi-
ate idler pinion with respect to.gears {8 and 20.
Gear 20.is mounted on a.counter-shaft 57 along
with. the full -gear. 2},-where the latter meshes
with a gear 22, mounted: on-a hub which extends
through the pivot plate 67 and-.supports .the
units-of-hours: drum 34. ..Gears 2l--and 22 have
a 1:1 ratio, whereas:gears -#8 and 20, have a,' 12:5
ratio. These gear ratios provide that the umts-
of-hours drum shall: rotate twice. cl_urm@ each
24-hour period, but because this drum, is masked
during: the hours: 00, 0L and-02, it first- displays
its “3” upon being. unmasked, and. afterwards
shows the unifs-digits. for successwe hours “04”
to 232 inclusive.. ... S

During periods when plmon 17 1s not me shed
with any teeth. of: the. mutilated- gear 18, the
counter shaft 5§ is held from turning: by. means
of- the. start- wheel- 54..in engagement with the
periphery. of- the. Geneva cam. 52.. The engage-
ment of star Wheel 55 Wlth the. periphery of
the Geneva cam 53 also 1nsures against. im-
proper ‘turning of pinion- (8- while: disengaged
from the teeth of gear 18. A resilient detent
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69 pressing lightly against the teeth of gear 14
serves to prevent mis-alignment of the mesh be-
tween gears i3 and 12 during manipulation of
the setting wheel 50. Purther means for main-
taining alignment may be optionally provided
by the mounting of a locking cam such as 48
along side of gear 12 to be normally meshed with
an 8-point star wheel similar to star wheel 41,
but which would he mounted on shaft 43.

From the foregoing description of the gear
train, it will be seen that the 6-tooth pinion 1
is driven by the mutilated gear 8, through one
revolution per day in six steps which are taken
at the commencement of the hours 10, 20, 00,
01, 02 and 03. Pinion {7 on spindle 56 drives
the tens-of-hours drum so as to display the
numerals for the tens-of-hours as indicated in
the previous sentsnce. Additionally, however,
the numerals for the units-of-hours 0, 1 and 2
are also displayed by the masking portion of
drum 35 at their proper times. The masking
function lasts for three hours, being within a
rest period of five hours for the units-of-hours
drum. Throughout this five-hour rest period
the masked numeral “3” stands in front of the
window.

. Now, to recapitulate the operation of the gear
train for intermittent movement of the minutes
and hours drums, it will be seen that on each

engagement of the finger gear | with gear 2, s

motion is transmitted once per minute through
gears 3, 4, 5, 6 and 7, to the units-of-minutes
drum 32 and turns this drum <& of a revolution
to display a different numbar each minute.
Through the intermittent gear reduction pro-
vided by gears 8 and 9, and through gears {8
and I1, motion is transmitted intermittently to
the tens-of minutes drum 33 so as to rotate this
drum in six equal steps at ten minute intervals
through one revolution per hour.

By operation of the finger gear 12 in mesh
with esar 13 and through the gearing that
‘extends to the mutilated gears (6 and (8, a
compssite result is obtained which causes hourly
movements of the units and tens drums. These
movements are irregularly timed as follows: At
the commencement of hours 00, 01 and 02, the
unit “3” stands under the window but is masked
by the units’ figures on the right side of the
tens drum. At the commencement of the hour
03, the tens-drum exposes its fourth successive
zero on the left side, through the window 63
and exposes the units-of-hours drum to display
the numeral “3.” Drum 34 is now at the be-
ginning of its twenty-step course and takes each
step at the beginning of each hour. When the
unit “0” is exposed for the first time by the
units drum, the tens drum steps from “0” to
“1” in the tens-digit column and leaves the
units~-drum exposed for a full revolution. When
the unit “0” of the units drum is exposed for
the second time, the tens-drum steps to expose
the numeral “2” in the tens-digit column and
lzaves the units-drum exposed for four hours,
during which it is stepped to display its own
numbers 0, 1, 2 and 3. At the end of time
23:89, the tens-drum steps to 00, thereby mask-
ing the “3” on the units drum. So the cycle of
cperations is repeated every twenty-four hours.
As W
single drum with the ten consecutive numersls
0-9 occupying the ten respective 35-degree seg-
ments thercof as shown or may equally well
comprise a pair of nested drums for enlarged
numerals occupying 60-desree segments as taught

il ke readily apparent, drum 34 may be a 7
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in my U. 8. Patent No. 2,351,814, with their
accompanying alternately operating. step drive
means as described therein employed where gears
21 and 22 are shown in Fig. 2 of the present appli-
cation. .

It should be noted that the intermittent move-
ment provided by the finger gear [ causes a
complete step to be taken by the units-of-
minutes drum 32 from one to another indication.
In an embodiment which I have constructed,
this movement takes place within a period of
approximately five seconds and is completed to
show the commencement of each minute indica-
tion when the seconds drum passes from 59 to
00 seconds. At ten minute intervals the inter-
mittent movement of the tens-of-minutes drum
33 takes place. This movement also is com-
pleted within a period of approximately five sec-
onds. Drum 23, however, must move through
Y% of a revolution in this time as against et
of a revolution for the units-of-minutes drum 32.

Conslidering also the nominal five-second pe-
riod for the movement of the drums, this period
applies equally well to the two drums 34 and
35 for showing the hours. In the case of drum
34, its step extends through 4% of a revolution
and in the case of the tens-of-hours drum 35,
its step extends through % of a revolution.
Hourly movement is provided by the finger gear
12 and the motion applied to gear i3 during
each engagement is completed within a period
of approximately five seconds. Thus it is pro-
vided that the large numerals on drums 32
and 33 stand at rest and are fully exposed for
2 period of at least 55 seconds during every
minute and on the hours drums 34 and 35 for
59 minutes 55 seconds during every hour.

Fig. 8 is a timing diagram. The horizontal
band 70 indicates continuous rotation of the
motor shaft 8f, shaft 39 and the seconds drum
31. The marks along line 71 indicate motions
of 5 seconds each, made once per minute by
members 2, 3, 4, 5, 6, 7, 8 and drum 32. The
mazrks along line 72 indicate motions at 10-minute
intervals made by members 9, 10, {i and drum
33. The marks on lines 13, 14 and 15 indicate
hourly steps taken by members 13, 1§ and 18
respectively. Lines 715, 77 and 78 show the same
steps as on lines 72, 74 and 15, but on a 24-
hour scale. Line 19 shows the hours at which
stepping movements are applied to pinion (7,
shaft 56 and drum 35. Line 8% shows the

hours at which stepping movements are applied

to pinion 19, gears 20, 21, 22 and drum 34.

It will be apparent that it would not require
the exercise of invention to adapt my novel geayr
train to the operational control of flat disks for
displaying numerals in front of a flat window
opening.

While T have described in detail an exemplary
embodiment of my invention, it will be understood
by those skilled in the art, that the novel features
of the invention itself may be incorporated into
clocks of other design without departing from
the spirit and scope of the invention.

One of the matters of design variation which
involves no departure from the spirit and scope
of the invention should be specifically brought
out as follows: There is no necessity for intro-
ducing the 5-hour rest period in respect to the
units-of-hours drum 34 at the particular part
of its cycle when the numeral “3” faces the win-
dow opening 68. A phase shift of the four
grouped teeth on mutilated gear 6 with respect
to teeth HI0 and H20 may be made so as to
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cause ‘said” BEhéuy Trést - périod:io” comnience” on
of“thethours<20;: 2, 22/ or " 23, the-23rd
hot¥-being: the"-’one to 'whith: Figi 7 applies; and
whefeinitneré isa ‘suitable showing ‘of numerals
on drum 3% and its mask. Thus, the progressive
dzsplay of ‘numisrals ion” dium 35 and  its ‘mask
may bé accordihy to'ahy of these ‘arrangements,
resding upwardly ‘becaiise the dial motion-at the
window 83 is‘dowhward:

pa— o - _'
&nangcment : B C D
M T ML T M
Lol 0 9 k
24 2 2 2
14 1- 1 1
0 0 of |0
gl eloet g0y 0 00 1
coperlizdo2] 203100 ¢
oLoy it 28
Dmmga-hour tect permdf .
the numerat on'ariny 54
whiech f'onironts window ;- .o !
(=3 LR RN 3 o 1] 2
g ! :

Arralgemem A corresnonds to the’ showmg in
Fig. 1, th Whlch Flg g i§7in agree*nen Ar-
langemems B, C-and D entail a phase shiff ct
the malko on’ linés: 119 ahd’ 8% in Fig. 8, except

that on Lne 7§ the marks” at hotirs 1¢ and 29
cammt ‘be moved 1h the above table T reme-
) tens-plabe numerals and M reprasent
undﬁ—plﬂce numerals ofi the mask only.

It is 2nparem that if couphng meéans stuéh as
two 9 d’ cent 60- tOotR: gedl'§ were to he respec-
tively mounuea on’ the” shafts 81 and 39 and if
these: geavs were 1o, be neriially meshed with a
velatively  thick’ idler” géat,. then the manual
setting. of the':seconds drum 3t would be facili-
tated simply by lateral ‘displaeément of the thick
gear to-throw it-out of miesh with the gear that
is mounted om: shaﬂ, 81,

11; wﬂl be 1‘eac’m:\] ‘apparent that the principles
of- my cyclometel numieidl presentation system
a5 11AL-51‘a,ted m Flgs 7 and & miay he applied
to. various couxmng ‘purposes where the transier
from: the maximum digital readings to a series
of zeros is.to-be accomplished 4t a pradeter mined
Enite number whose digils’ arg not nines. For
exa'nn’e, the ieature of partla.lly overlapping
numeral arums or discs is applicable for read-
ing 001:—“ <) deglees and repea,t as well as for
reading titme; 0000 to 2359 and repeat.

I clavn

1. In-a 24—hom clock 4 plurality of rotatable
members for: dlsplaymg in gifferent digital places
the tens and- units numetals representing the
hours,. one of- s#id- members: having da. masking
portion extendlng therefrom- which overlies the
other member during certain hours, means in-
cluding- an intermittent: gear train means for
rotating sa1d members- step- -pby-step- in accord-
ance with: a predetermmed timing schedule, said
last-named means 1nclud1ng means for causing
saig: one: member to: d1splay the tens and units
numerals and to. mask the other member during
three successive: hours and faor exposing said other
member to d1splay progressively the numerals 4
through 9, 0 through g arid 0 through 3 in twenty
hourly steps, and- to be! held stationary during
substantially five hours, the first and fifth. of
which: gre while its exposes 1’55 numeral 3, and the

seeond, third and feurth of whieh- are whﬂe it-is
masked and driving mesns including means for
rapidly gdvancing each: 6f saicdrotatable members
from otie Huieral positio: to another so that the
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s
motion: of any.rotatable member between. success:
sive ‘positions is restricted to .a few-seconds..

9: The -combination according to claim 1.and
1nclud1ng -a:robatablemember-having six:display
ositions whereat-the-numerals:0-through .5 are
prog1 essively.shown.in thetens-of-minutes place;
and. ancther rotatable. member having-ten dis-
play positions whereat the -numerals 0:through:9
are progressively:shown in the units-of-minutes
place, an intermittent gear-train :arranged.and
adapted-to retate the last said. members step-by-
step, thereby to make a properly-progressive dis=
play. of -the-tens and units digits.of.each. minute
i’ the hour; and-driving’ means. arranged-and
adapted to:so operate the last said gear.train that
its-motion: is restricted to.a very few seconds dur-
ing' eaclk 'minute..
3-The combination. according-to -claim 2 and
including ‘a rotatable-member marked.to display
80 seconds progressively, and:driving:means for
maintaining” this.member.in. constant motion:.
4; Im g 24-hotr:clock, a: plurality of drum:dials
having numerals-on their peripheries for. display
through one or more window- openings in-the
clock case, there being at least.-four digital-posiz
tions in said one or more openings, two -of :said
dials -telling the: minutes of:each hour- and:two
cihers being jointly- operable-to cyclically indi<
cate. the 24-howr. prograssion cof time, an. inter=
mittent gear train for causing stepwise-advance=
ment: of the-first-of said.dials:in ten:steps-dur~
ing 10-minute-cycles; a-second-intermittent gear
trainidriven from the first gear:train.for:cansing
stepwise advancement of the-second of said dials
in six- steps:at 10-minute: intervals: during: each
hourly cyele; a:third intermittent: gear train.for
causing stepwiseradvancement of the third of said
dials: i twenty hourly steps which: give- ittt two
complete revolutions per day with.an:interven=
ing rest neriod of substantially:five-hours, and &
fourth: intermittent -gear train for advancine the
fovrthof said dials insix

- stevs ver-evele-and one

cycle per 24-hour period; said- fourth- dial being
provided with nitmerals-in the tens-of-hours-dig=
ital place.and with a maskine port‘on which over=-
lies the. periphery of the: third drum- and. when
masking the same, disnlays numerals in-the dig=
ital place for units- of hcours.

5. Tn a 24-hour clock, a-clock case definingwin-
dow mesns. senarste rotary display members
therein for the tens and units orders-of dicits for
indicating the hours-and minvtes, each member
bearine 2 series of numerical characters to. be
vrogressively displayed- through said elock. case
window means, mechanism. for advancing each
member sterwise to. displav different. characters
from. time to time. said mechanism. having an
operating. period. which. is quite short. relative. to
the rest period of said members, another rotary
disnlay member for indicating fractions.of a min-
ube, constant- sreed driving means. for rotating
the last said displar member and for imvelling
said meechanism: interm’ttent gear trains includ-
ed. in said m@rhanmm arranged. and adapted to
move two of the members. which respectively in-
dicate units of hours and uvnits of minufes
throu~h 36° per step. and: other intermittent gear
trains in~luded in said meehanism arranged and
adapted to move the members which respectively
indicate the tens of hours and tens of minutes
through 60° per step.

6. In a 24-hour clock, & plurality of coaxially
rotatable number wheels, including one for in-
dicating fractions of a minute, ethers for indi-
cating units ef minubes, tens of minutes, and



2,686,339

~9

. units of hours, and an hour-indicating number

wheel having a masking portion extending there-

 from which extends angularly half-way around
its circumference and overlies the units-of-hours
wheel, said hour-indicating number wheel bear-
ing suitable numerals for making indications
which at times include both tens and units order
indications.

7. The combination according to claim 6 and
including motor driven intermittent gear train

- means for driving said number wheels stepwise
and on a schedule indicating the hours and
rinutes.

8. The combination according to claim 7,
wherein one of said intermittent gear trains
is operable on the hour for 20 hours to progres-

. sively expose the units-of-hours numerals 4 to 9
‘inclusive and 0 to 3 inclusive, said gear train
having substantially a five hour rest period
during which the numeral 3 stands in the in-
dicating position but is masked by said masking

"number wheel during the hours 00, 01 and 02.

9. In combination, a clock case defining win-

..dow means, a plurality of drum dials therein
for a 24-hour cyclometer system, one dial of
which displays ten numerals successively in the
units place for indicating minutes, a second dial

“of which displays six numerals successively in
the tens place for indicating tens of minutes,

a third dial of which displays ten numerals :

successively in. the units place for indicating
_hours, and a fourth dial for stepwise rotation
in 60° steps for indicating tens of hours, this
fourth dial being provided with a semi-cylin-
drical portion which overiies said third dial and
displays three numerals successively in the
units-of-hours place while masking that portion

f said third dial which is then presented to
said clock case window means, and means in-
cluding a motor driven intermittent gear train

for advancing said dials in angular steps at the’

times for correctly indicating each of 24 hours
daily and each of 60 minutes hourly.

10. The combination according to claim 9 and
including manipulatable dial setting means for
decoupling one portion of said gear train from
another portion thereof, said last-named means
comprising means for setting the hours dials
independently of the minutes dials, and vice
versa.

11. The combination according to claim 9 and
including a drum dial for displaying fractional
parts of a minute, and driving means for ro-
tating this dial at a constant rate of one revolu-

" tlon per minute.

12. The combination according to claim 9 and
including locking means of the Geneva cam
type for maintaining an alignment of the num-
erals which are displayed through said clock
case window means and appear on the peripheries
of said drum.

13. In a cyclometer clock, first and second
rotatable drum members for displaying in dif-
ferent digital places the tens and units numerals
representing the hours, said first member having
a masking portion which overlies said second
member during certain hours, means including
an intermittent gear train for angularly ad-
vancing said first member step-by-step and in
accordance with a ftiming schedule that causes
the tens and units numerals for certain hours
to be displayed by said first member while it
masks said second member and thereafter un-
masks said second member, and means for
angularly advancing said second member to
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progressively display its numerals in the unifs-
of-hours place while unmasked, the same nu-
meral on said second member being brought into
display for an hour preceding, and an hour
following the masking period.

14. In a cyclometer clock having dial drums
for the individual display of indicia in different
digital places and for telling the time in hours
and minutes, first and second independent
manual setting devices for the hours drums and
the minutes drums respectively, a common
driving power source, first intermittent drive
means for driving said minutes drums from said
driving power source, second intermittent drive
means for driving said hours drums from said
minutes drums, said first and second intermit-
tent drive means comprising means for regu-
larly advancing said minutes and hours drums
suitably for telling the time, a gear in said
second intermittent drive means coupled to said
first manual setting device and axially shiftable
and angularly adjustable under the control
thereof, said gear being coupled to said hours
drums and being axially disengageable from
coupling to said minutes drums upon axial move-
ment, and a further gear in said first intermit-
tent drive means coupled to said second manual
setting device and axially shiftable and angularly
adjustable under the control thereof, said fur-
ther gear being coupled to said minutes drum
and being axially disengageable from coupling
fo said driving power source.

15. In a cyclometer clock having drum dials
for the individual display of numerals in dif-
ferent digital places and for telling the time in
hours and minutes, a motor having an output
shaft, a gear train coupling said output shaft
of said motor to the minutes dials, a second
gear train coupling the first gear train to the
hours dials, manually operable uncoupling means
cifective upon a portion of the first said gear
train to free it from the driving power of the
motor, thereby to set the minutes dials, and a
second manually operable uncoupling means
effective upon a portion of the second said gear
train to free it from the driving power of the
first said gear train and to set the hours dials
independently of the first said gear train.

16. The combination according to claim 2 and
including first and second setbing means in-
dependently operable to position the hour-dis-
playing members and the minute-displaying
members, respectively, said first setting means
comprising means for interrupting said inter-
mittent gear train means between said hour-
displaying members and said driving means
therefor, and said second setting means com-
prising means for inferrupting said intermittent
gear train to free said minute-displaying mem-
bers from coupling {o said driving means there-
for, whereby the minute-displaying members and
the hour-displaying members may be separately
set without drive interference.

17. In combination, a series of number wheels
including a first number wheel, a second number
wheel, and a third number wheel, said wheels
being aligned, said third number wheel having
2 sezmental portion masking said second number
wheel at a series of angular positions of said
third wheel and exposing the registering num-
eral of said second number wheel at all other
positions of said third wheel, said third wheel
having a series of numerals on said segmental
masking portion, and means responsive to com-
pleted cycles of said first number wheel for pro-
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ding 1nterm1ttent step advancements of sald
:‘gécond and third wheels, sald last named means

sincluding. means for advancmg ‘said second
number wheel one . d1g1t step per turn of’ sald
cfirst wheel. and advancmg sa1d th1rd wheel ‘one
.-sten per ‘turn of said: second wheel and means
- arresting said second Wheel when masked and
“advancing said third wheel one step per ‘turn
of .said first wheel unt1l sa1d segmental portlon

s advanced heyond the posmon of maskumr ‘the

reglstermg numeral of said second wneel
- 18.. Multipl -wheel numeral mdlcatmg appa-
e _tus comprising -a -series, of number wheels
.means  for: exposvng respectlve digits ‘of said
number wheels to- prov1de a multl—dlgltal total
eading, 'ntermlutent,motlon dr1ve means inter-
. eoupling each lower order numbper wheel to éach
..hext-higher order nurnber \vheel 101‘ pro"dmg
_angular, advancements of the hlgher 01 der. Wheels

_at predetermined pomts in the rotatlon “of the”

solower order wheels accord ng o a Dredeterrmned
..s¢hedule, ;. at. legst , one . of sald hxgh 24 order
~numker wheels_ havm@ 2 sevmental portmn

.;overlappmg the _next radJacent number wheel

_.the segmental -portion is in one of a series of
: p1edeternuneol angular pos1t10ns savd segmental
...portion havmg 2, series of numerals the1 eon and

wefor:- dr1v1ng sa1d number vvheel hawnff sald

segmental portron through a seues of steps “cor-
.responding  to. the numerals on said rnasklnn

«.portion, and. holdmg Mmasked ‘number wheel
.. fixed, and thereafter shlftlng said’ number wheel
B o Y- posrtlon unmaskmor the adJacent numbel
heel and providing kstep advancements of the

101’
the
one

19.. Cyclometer “nurneral 1nd1cator means
i 1ng a. series . of numbers wherem

of ‘the dlglts of one order and patt of the digits

resentmsr the 1ema1n1ng dl“flts of sald other
order means for. dr1v1ng one of sald dlals in a
i.Series of 1nterm1ttent steps whlle holdmg ‘the

of said dlals 1ncludmg means Tor selectwely
asklng one dmt of the other of sald dlals

20, Cyclometer numeral _1ndlcator aoparatus

_maximum number reading includes at'léast one
d1g1t other than 9, ¢omprising first ‘and second

15

~..of. the other order and the other of said dials.

- 5

dial’ presentmg dlglts ‘of said” next lower “order
'during ‘certain’ step sequences sald 1‘ndmatof ap-

j.cnvmg said’ second dial through a further “se-
_’lquence of steps while holdihg Said first ‘dfal fixed,
““one of said dials Mcluding “fmeans for selectn?ely
- masking the lower-order digits of the ‘Gtier"dial
,durrng predetermmed step” sequences ‘and ex-

A:posmfr to view 'the “Tower<order'digits* of “the
other dial during othe "'step Seqitences.

. 21 A 24 hour cyc _ometer clock havm :'-‘sepa-

) '_:s1on of numerals of the numerals place"' both for
; _mmutes and for hours; one of sald frear trams

‘i"’”t on”of the tens of-rnmﬁtes dial®i
': the rate of s1x steps per hour the

"~ properly” mchcatmcr the-24 Hours d&ily.
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