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~apolis, in the county of _Ma,rion and State of
Indiana, have invented a new and wuseful

IO

25

- shown in Kig. 7.
clock.”

In the dra,wmo's 12 mdlcateq the center-
arbor, to the 0111361 ‘end of which is seenred
the mmute hand 13. |
~arbor 12 is asleeve 14, Figs. 2 and 3, to which
is secured the hour-hand_15 ‘said _,_slee_ve be-

ing driven from the arbor 19 by the usual
- dial-train of gears 16, Fig. 1.

30

35

same motor which drives the tlme train.

- top pldn_
ing-wheel.
‘wheel- and bell-hammers with the posmon-

- 1ng-cams indicated in dottedlines.

"UNITED STATES

PATENT OFFICE.

IENRY M. IIUNT, OF INDIANAPOLIS, INDIANA.

CLOCK STRIKING MECHANISM.

SPEClI‘ICATION fmmmm ﬁa,rt of Letters Patent No. 699,38Y, dated May 6, 190.::

ﬁpnhm’nmn ﬁled]?ﬁbrmly 4, 1001, Nerial No 4.3,811

(Nu mude‘ O

1o wll whom z;i: QY. COTLCETTL:

Be it known that I, HENRY M. HUNT, a (,11;1-
zen of the United Sta_tes residing at Indian-

Striking-Clock, of which the followmw is a

'Speelﬁc&tmn |
My invention relates to an 1mprovement in

clocks in whlch the tlme IS mdmafed by an
audible signal.

- The obJeet of mv plesent mventmn is to
provide mechanism by means of which the

exact time may be indicated by an-audible
signal, said mechanism being driven by the

The aecompan} ing dmwmﬂ% 1llustmte m;

| 1nvent10n

Figure 1 is a hont elm&tion of my im-
pr oved mechanism, the face-plate being omit-
ted. Fig. 2 is a suie elevation. Tig. 8is a

Flg 5 is a plan of the striking-
~Fig. 6 is

a section on line 6 6 of Fig. 8. Fig. 71is a
section on line 7 of Fig. 2 of the cam- opera,t-

ing star-wheels and 1mmed1ately adjacent

palts Iig. 8 18 a rear elevation of the parts

Revolubly mounted on

Arbor 12 may

~ be driven by any smtable motor, in the pres-

~with a pinion 19, whmh carries a gear 20, said
- gear meshlnﬂ' wmh a pinion 21, mouuted upon
IH.:LI'bOI 12
‘ment thelew1bh The movement of the ar b01
12 is controlled in the usual manner by the
Dbalance-wheel 22, Fig. 1, lever 23, pallet 24,
- and escane-wheel 25, said escape- wheel bemn"
- geared to .a.lbor 12 by the usual time- traln -'

- 5©

'a,n ar bm

Fig. 4 is a perspective of the strik-

I‘w' 9 18 a fa,ee wew of the'

-1 29, secured to &1b01 98 and meshing with a

pinion 30, revolubly mounted upon an arbor
31, a gear 32, secured to pinion 30 and mesh-
ing with'a pinion 33, secured to arbor 34 of
_bhe escape-wheel 25. Secured to arbor 31 is a
friction-spring 81', Fig. 2, which engages gear
32 in the usual well-known manner, so as to
form a frictional driving connectwu between

| sald gear and arbor.

If deswed the stmkinﬂ* meehamqm now to
be descmbed might be drlven directly and
positively from the time-tr ain; but for obvi-

ting I have prowded an independent train of

| gears, which, however, are connected to the

| same motor. The gears of this train are in
marny cases the same size as the gears of the
time-train. . (See Iigs. 2 and 3.)

| Mounted upon arbor 12 immediately to the

rear of gear 26 is a gear 35, the same size as
aaar 26 and having a frlctlonal driving con-
|ne(,t10n with the arbor 12.
gear 35 is a pinion 36, of the same gize as
| pinion 27. Pinion 36 i is mounted upon arbor
| 28, and secured. to said pl[llOIl is a gear 37,

which meshes with a pinion 38, secured to
arbor 31. It will be noticed that by this
means arbor 31 may be rotated. independently
| of the escape-wheel and motor. This con-

striking mechanism and the several dial-

train

It is my intention to provide mechanism
by means of which each minute of the day
may be indicated audibly by its own distinc-

lpomtels without interfering w1th the time- '

a proper number of strokes upon a bell, the

" ent case said motor consmtmn‘ of a pair of 1 ten-minute interval following the hour bemn' .
40

ous reasons 1elatmcr to convenience of set-

Meshmﬂ' with

55
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struction makes pogsible the setting of the

tive signal, the hour being first designated by

g0

mainsprings 17, Fig. 1, each of which is c¢on- | indicated by the -proper numbel of- stmke&, |

nected to a gear 13, both of which oears mesh |

, 'S0 as to have a fllcmona,l engage-

e{)nsmtmw of a 'gear 26, secured to pinion 2
Kigs.-1 and 3 93

28 and meshmﬂ' Wlth gear ,ub, a gear

and the number of minutes passed in the ten-

a pinion 27, F1g. 1, carried by.

“minute interval indicated being indicated by
a proper number of strokes.

known as ‘‘railroad time,” in which the time
‘is described by a statement of the hour, the
number of ten-minute intervals followinfr the
houar, and the minutes-in the ten- mmute ne
ter Val named, thus the time indicated in Fig.
9 being ‘7. 59 ?  The signals may be struek
-upon & single bell, if desired; but I prefer to
provide three bells of different sounds—the

In other words, 95
the nomenclature used will be that commonlv |

100 .
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hour-bell 39, Fig. 1, the ten-minunte bell 40, |

and the minute-bell 41. Bell 39 is carried
upon the outer end of a lever 42, which is piv-
otally supported upon an arbor 43, Fig. 2,
supported between suitable adjusting-serews
44, mounted upon the frame. Bell 40 is car-
ried upon the outer end of a lever 45, similar
to lever 42, and supported upon an arbor 46,
Fig. 2, similar to arbor 43. Bell 41 is carried
upon the outer end of a lever 47, which is
mounted upon an arbor 48, IFigs. 1 and 2,
similar to arbor 43. The inner end of lever
42 1s provided with a depending end adapted
to be engaged by a cam 50, which is carried
by an arbor 51.. Secured to arbor 51 is a star-
wheel 52, I'igs. 1 and 3, by which the arbor
ol and cam 50 may be intermittently rotated,
the arrangement being such that a rotation
of cam 50 will cause lever 42 to be swung
about its axis. Similarly the inner end of
lever 45 engages a cam 54, which is sleeved
upon an arbor 55. Secured to cam 54 is a
star-wheel 50, Figs. 2, 6, and 8, and a gear 57.
The inner end of lever 47 engages a cam 59,
which is secured to arbor 55. Secured to ar-
bor 55 is a star-wheel 60. Pivotally mounted
upon lever 42 is a hammer-lever G1, which at
1ts outer end carries a hammer 62, adapted to
strike bell 39. Pivoted uponlever45is a ham-

mer-lever 63, which carries upon its outer end

a hammer 64, adapted to strike bell 40, and
pivoted upon lever 47 is a hammer-lever 69,
which carries at its outer end a hammer 66,
adapted to strike bell 41. The geveral ham-
mer-levers are all operated by a single ele-
ment 67, which I -term the ““striking-wheel,”
whichissecured toarbor31l. Projecting from
one face of disk 67is a series of nine pins 68,
sald pins projecting from the face of wheel
(7 parallel to the axis and being eraduaated
In length in regular sequence. These pins
68 are for the purpose of operating the ham-
mer of the minute-bell 41, and the inner end
of hammer-lever 65 is therefore extended be-
neath the cam 59, so as to project into the
cylinder of movement of said pins, as clearly
shown in Ifigs. 1and 5. Projecting from the

- opposite face of wheel 67 is a series of twelve

50

55

pins 69, which are graduated in length in
regular sequence, as clearly shown in Figs.
2, 4,and 5. T'he pins 69 are for the purpose
of operating the hammer which strikes the
hour, and the inner end of the lever Gl is
therefore extended, soas to pass beneath cam
o0 and project into the eylinder of movement
of pins 69. Projecting also from the same
face of the wheel 67, but arranged in an are

- of shorterradius than the are of arrangement
~of pins 09, isa series of five pins 70, the shorg-

6o

est one ol which is longer than the longest
~pin 69. Thelengths of these pins are varied,

05

no two being the same length, and, if desired,.

may be arranged in regular sequence. In
the present case [ have shown the middle one
the longer and the shorter pins arranged
alternately upon each side of said middle pin.
Pins 70 are for the purpose of operating the

with relation to the wheel 7.

£99,38Y7

hammer which strikes the ten-minute inter-
vals, and lever 63 is therefore passed De-
neath cam 54, so as to project into the eylin-
der of movement of said pins.

IFor the sake of convenience it is desirable
that a striking-signal be given preliminary to
the beginning of indication of each minute of
time, although this is by no means necessary.
FFor such purpose, however, I secure to wheel
07 three pins 68', ¢9', and 70’. Pin 68 pro-
jects from the same side as pins 63 and is a
trifle longer than the longest of said pins.
Pins 69" and 70" projeet from the same face
as pins 69 and 70, and pin 69" is of the same
length as the longest pin 69, while pin 70’ is
a trifie longer than the longest pin 70. Pins
65", 69°, and 70" are so arranged upon wheel
67 that they will be brought simultaneously
or mearly simultaneously into engagement
with their respective- hammer-levers 65, 61,
and 63, so that a striking-signal which is a
compound of a simultaneous striking of all
three of the bells 39, 40, and 41 may be had.
Pins 68, 69, and 70 are so arranged upon the
wheel 67 that the entire group of pins 69 will
pass the hammer-lever 61, cobperating there-
with, belfore the first one of pins 70 comes
into engagement with the hammer-lever 63,
and the entire group of pins 70 will pass
hammer-lever 63 before the first one of pins
05 comes into engagement with hamimer-le-
ver 65. T'he relation of gearing is such that
arbor 31 1s given a complete revolution once

each minute, and the arrangement of pins

upon wheel 67 is therefore such that each
minute the hammer-lever 61 will be operated,
S0 as to strike bell 39 to indieate the hour.
Hammer-lever 63 will then be operated so as
to strike bell 40 to indicate the number of
ten-minule intervals past the hour, and ham-
mer-lever G5 will then be operated so as to
strike bell 41, so as to indicate the num-
ber of minutes past in the ten-minute in-
terval indicated. The number of strokes
which any one of the hammers will deliver
to 1ts bell depends upon the number of pins
carried by wheel 67 which engage said lever,
and this number of pinsisautomatically con-
trotled by the position of cams 50, o4, and
od, sald cams controlling the position of the
levers 42, 45, and 47, respectively, and the
consequent position of the inner ends of the
hammer-levers 61, 63, and 65, respectively,
Levers 42, 45,
and 47 are urged in one direction so as to be
held into contact with their respective cams
by springs 42', 45, and 47. Hammer-lever
Go must have its inner end shifted with rela-
tion to pin 68 once each minute, and for this
purpose gear 57 is provided upon one face
(see IMigs. 2 and 8) with a series of ten short
projecting pins 71, which are arran ged to be
brought into engagement successively with
the teeth of star-wheel 60. Star-wheel 60 be-

ing composed of ten equally-spaced fingers,
& complete revolubion of gear 37 causes o,
| complete rovolution of cam 59, said revolu-

70
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increasing number of pins 68

10
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20°

25

by the lonﬂ'est one of the pins 70.
parent, therefme,_that cam 54 should be

699,387

tion taking place in each ten minutes.

hammer-lever 65 to entirely avoid all of the

pins 68. During the succeeding ten minutes
cam 59 is advanced step by step, SO as .to

shift hammer-lever G5 successively toward

wheel 67 into succeessive en gagement with an

Hammer-le-
ver. 63, whleh strikes bell 40 to indicate the

ten- mmute periods in the hour, must be shift--

ed at least five tlmes duri ing the hour, as no

signal is given upon this bell during the first
1t :1s somewhwt easier,

ten mmute period.
however, to shift this lever six . times for

each hour the first shift not being sufficient
to bring the lever into p051t10n to be engaged

1t is ap-

shifted once for. each revolution of cam 59,
and as convenience makes it possible to pla,ee
cams 59 and 54 upon the same arbor cam 54

~must be advanced by some other means than

cam 59 ov its Operatmw parts. Ifor this pur-
pose gear 37 is provided upon the face oppo-
site pins 71 with a single pin 72, (see Figs. 6

and 7,) which is adapted to be brouwht into

. engagement with any one of the six teeth on

: o

35

40

- 56 and the attached cam 54 star-wheel 52,

45

55
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“once each hour.

the stm wheel 96 Whlch 18 secured tocam 54.

By this means cdm 54 is advanced one-sixth
of a revolution for each revolution of cam 59,
and hence is given a complete revolutlon
Cam 50, which controls the
position of hammer-lever 61, must be moved

one step in each hour and given a complete

revolution each twelve hours For this pur-

pose a, star-wheel 52 is secured to the arbor |

51 of said.cam 50, in position where. any one
of the twelve ﬁnﬂ'els of said star-wheel may
be engaged by a pin 74, .which is carried by

the star-wheel 56 the arrangement being:

such tha,b for edch 16V01l1t1011 of star- wheel

with its attached cam 50, will be civen c-me-
twelfth of a revolution.

Arbor 51 is extended thron oh the face plate
75 and a hand 76 placed thereon to traverse

a dial 77, having numerals from ““1 2 to <“12”
| placed thereon
is provided with a thumb-nut 78, by means of
which the arbor may be rotated so as- to

The outer end of arbor 51

make posmble a proper adjustment of cam 50.
Arbor 55 18 also extended through the face-
plate 75 and. provided with a hand 79 and a
thumb-nut 80, hand 79 traversing a dial S1,
having numera,ls from ¢ 07 to ¢ 9.”  Cam 54:

is 10039137 sleeved upon arbor 55 Fws 1 and
3, and for the purpose of adj] ucstmﬂ' smd cam
- I provide an arbor 82, Fig. 3, ”ﬁhl(}h 18 ex-

tended through -the faee pla,te 75 and pro-

Vlded with -a ‘uhumb -nut 83 and a hand: 84,
marked

Fig. 9, which traverses a dial 39,

WIth numeraJS f1 om *“10” to.*°60,” Secured

usual dla] Whleh 18 traversed -by hands 13

“wheel 67 is continuously advanced, |
‘wheel being in direct frictional duvmg con-
nection Wlth thetime-train and makinga com-

1o arbor 82 is a gear 86, I‘Iﬂ*s 3 and S, Whlch‘ :
meshes thh gear. 57, seeuled 10 cam 54:
The face of the clock 1s provided with- the

-

" At and 15, said dial being -provided, as usual,
the tenth mmute lever 47 is thrown by its
cam sufficiently far from wheel 67 to cause

with Roman numerals from “1% to ¢ 12.”
It 1s sometimes desirable to prevent the op-
eration of the several hammels -and for this

S

70

purpose I provide a rock- shaft 87, provided -

with arms 88, 89, and 90, the outer ends of

‘which are arr anﬂ'ed beneath the ends of ham-

mer-levers 61, 63, and 65, respectively. Rock-
shatt 87 1s extended through the face 75 and
provided with a hand 91,which may be thrown
toward the-words ‘“Striking” or ““Silent?”
marked upon the face, the arrangement be-
ing such that when thrown toward the word
“Silent” arms 88, 89, and. 90 will lift the

75

o0

hammer-levers and throw their inner ends
out of the paths of movement of the plns 69,

70, and 68', respectively.
The operatlon is as follows: The striking-

sald

plete rotation once each minute, the arbor 31

.thereof - being, if desired, extended through

the face and provided W1Lh a hand 92, which
traverses a ‘‘seconds-dial” 93. Once each

00

minute, therefore, pins 68', 69’, and 70' come

substantlally s1multaneous]y 11:1130 engage-
95

ment with their respective hammer-levers 65,
61, and 63 and swing sald levers about theu

pwots SO that when released a substantially

simultaneous .stmkmﬂ' of -the three bells will

‘be produced, thus giving what I choose to

term a “eountmﬂ'-mgnal ” this signal being

given irrespective of the positions of the ea,ms-‘

-and consequent lateral positions of the inner
ends of the hammer-levers.

cated by the dials in Fig. 9.

For the sake of
illustration the several parts are shown in po-
sition to indicate the time “7.59.” as indi-
At this time Jo-
~ver 42 has been moved by its eam 50.until the

I1GQ

inner end of hammer-lever 61 lies a sufficient
distance from wheel 67 to be missed by the

first five of pins 69 and be engaged by the sue=

11O

ceeding seven of said pins, so that as wheel

67 is rotated hammer lever 61 will be given

seven impulses, so as to strike bell 39 seven
jtlmes

54, with hammer-lever 63 at its nearest point
to wheel 67,80 that 1t lies in the path of move- -

The first of said -
- pins -comes into engagement with hammer-

Lever 45 lies at one extreme of cam

ment of all five of pins 70.

115

lever 63 1mmed1a,tely aftel the last pin 69has -

passed hammer-lever 61, thus operating ham-
| mer-lever 63 five. tlmes, S0 as to strike bell 40

five times. : Lever 47 lies-at one extreme of

I20

cam 59, so that the inner-end of hammer:le-
ver 65 heq at its ‘closest point to wheel 67, -

and thereby in-position to be engaged by all
-of said pins 68, the.first of said pins coming
into enfra,ﬂ'ement with hammer-lever 65 im-
;.medlatelv after the last-

‘hamlner-level 63, and ‘thus causing hammer
66 to strike ‘bell 41 nine fimes.

pin 70° has passed

The actual -

time is thus indicated by the strokes “7,5,9”

‘|'in sueccession, each series of strokes bemn

upon a differ ent bell and being slightly sepa- -

ated one from the other.

Soon after thisg’
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signal has been completed pins 68', 69', and
70’ come again into simultaneous enﬂ‘an‘e ment
with the seveml hammer-levers. AL Lhe SAMmMe
time gear 37 has been rotated, so as to bring
one of pins 71 in engagement with the star-
wheel 60, so as to rotate arbor 55 one-tenth
of a revolution, turning cam 59 through the
same angle zmd allowmw lever4.7 to be swung
1mmedmtely to the opposite end of cam 59, so
as to throw hammer-lever 65 to the farthest
point from wheel 67, and thereby be entirely

out of the path of movement of all the pins

68. Atthesametime pin 72 has been brought
into engagement with star-wheel 56, 8o as to
advance said wheel and cam 54, attached
thereto, one-sixth of a revolution, said move-
ment allowing lever 45 to be forced to the op-
posite extreme of cam 54, so as to throw ham-
mer-lever 63 out of the path of movement of

the pms 70.

1t is to be noticed that the wheel (7 is in di-
rect connection with the time-train and is
continuously rotated. It will be further no-
ticed that the hammer-levers are carried upon
swinging levers, and the positions of the inner
ends of sald hammer-levers are determined
by the swinging movement of their support-
ing-levers, said swinging movement being ac-
complished by means of the respective cams,

which cams are intermittently rotated by the

time-train. The action of the swinging le-
vers which support the hammer-levers is
such as to require but little power, so that
very little resistance is offered to the motor

and there 18 no probability of any eramping

action due to the shifting of positions of the
hammer-levers with relation to the striking-
wheel.

It will be readily understood that, if de-
sired, means for throwing the hammer-levers
into or out of operative position with respect
to the striking-wheel may be introduced, so
thatlevers may be thrown out of orinto strik-
ing position from a distant peint. Such an
arrangement may involve the well-known use
of an electromagnet codperating with an ar-
mature carried by the rock-shaft 87.

By the mechanism deseribed a correct time-
signal is given for each revolution of the
striking-wheel, so that there need be no in-
troduction of any means for preventing the
operation of the striking-wheel upon the ham-
mer-levers because of an incorrect relative
position, which would result in the indication
of 1ncorrect or only approximate tiine, the
mechanism being always in position to indi-
cate the correct time within the range of the
smallest division of time commonly used.

I claim as my invention—

1. Inastriking-clock,the combination with
a revoluble striking-wheel, and means for ro-
tating said wheel once during each period of
time 1ndicated, of a graduated series of pins
carried by said striking-wheel, a lever, a
hammer-lever pivotally mounted upon said
lover and arranged to be engaged by

A 599,387
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pins, a bell, and means for swinging said le-

‘ver so as to shift the hammer-lever to vary

the number of pins engaging said hammer-

| lever.

2. Inastriking-clock, the combination with
arevoluble striking-wheel, of a graduated sc-
rics of pins carried by said striking-wheel, a
lever, a hammer-lever pivotally mountoed
upon s.:ud lever and arranged to be engaged
by said pins, a bell, means f01 swinging SE‘LI(].
lever s0 as to shift the hammer- ]ever to vary
the number of pins engaging the hammer-le-
ver, and means for c mrymf sald pins past
the hammer-lever once each period of time
to be indicated.

3. Inastriking-clock, the combination with
a revoluble striking-wheel, and means for ro-
tating said wheel once during each period of
time indicated, of a graduated series of pins

carried by said striking-wheel, a lever, a bell

mounted upon said lever, a hammer-lever
pivoted upon said lever and arranged to be
engaged Dby sald pins, and means for swing-
ing sald lever so as to shift the hammer-le-
ver to vary the number of pins engaging said
hammer-lever.

4. Inastriking-clock, thecombination with
a revoluble striking-wheel, and means for ro-
tating said wheel once each minute, of a se-

ries of twelve graduated hour-pins carried by

sald wheel, a series of five graduated ten-min-
ute pins carried by said wheel, a series of
nine graduated minute-pins carried by said
wheel, three levers, three bells, a hammer-le-
ver pivotally mounted upon the first of said
levers and adapted to be engaged by the hour-
pins, means for swinging said first lever so as
to vary the number Ot hom -plns engaging its
hammer-lever, a4 hammer-lever plvoted upon
the second lever und adapted to be engaged
by the ten-minute pins, means for swinging
sald second lever so as to vary the number
of pinsengagingits hammer-lever, a hammer-
lever pivoted upon the third lever and adapt-
ed to be engaged by the minute-pins, and
means forswingingsaid third lever to vary the
number of pins engaging 1ts hammer-iever.
5. Inastriking-clock, thecombination with
a revoluble striking-wheel, and means for ro-
tating sald wheelonceeach minute, of a series
of twelve gradunated hour-pins carried by said
striking-wheel, a series of five graduated ten-
minute pins carried by said wheel, a series of
nine graduated minute-pins carried by said
wheel, three levers, three bells, one carried
by each of said levers, a hammer-lever piv-
otally mounted upon the first of said levers
and adapted to be engaged by the hour-pins,
means for swinging said first lever so as to
vary the number of hour-pins engaging its
hammer-lever, a hammer-lever pivoted upon
the second lever and adapted to be engaged
by the ten-minute pins, means for swinging
sald second lever 80 as to vary the n umber ot'
plns engaging its hammer-lever, a hammeo-

sald | lever piveted upon the third lover and adapt-
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od to be engaged by the minute-pins, and |

means forswinging said third lever to vary the

number of pins engaging its hammer-lever.
6. Inastriking-clock, the combination with

a revolublestriking-wheel, and means for ro-

tating sald wheel once each minute, of a se-

ries of twelve graduated hour-pins carried by
said wheel, a series of five graduated ten-min-

ute pins carried by said wheel, a series of

nine graduated minute-pins carried by said

wheel, a lever, a hammer-lever pivoted upon
- said lever and arranged to be engaged by the

~minute-pins, a eam arranged to engage .the

I5

20

20

riesof twelve graduated hour-pins carried by | nine graduated minute-pins carried by said 1oo
said wheel, a series of five graduated ten-min- | striking-wheel, three hammer-levers and co-

35 ute pins carried by said wheel, a series of nine | operating bells, said hammer-levers being ar-
graduated minute-pinscarried bysaid wheel,a | ranged to be en gaged respectively by the hour-

- swinginglever,ahammer-lever carried by said | pins, ten-minute. pins, and minute-pins in |
lever, a rotatable cam engaging said first le- succession, a cam for shifting the first ham-. rog
ver, means for advancing said cam step by | mer-lever with relation to the minute-pins, a

40. Step once each minute, asecond lever, a ham- | star-wheel secured to said cam, means car-
mer-lever carried thereby and arranged tobe | ried by the driving-wheel 37 for engaging said
engaged by the. ten-minute pins, a cam en- | star-wheel to advance said cam one step each
gaging sald second lever, a six-point, star- | minute, a second cam sleeved upon the arbor 110
wheel connected to said cam, means for ad- | of thefirst cam and arranged to shift the posi-

45 vancing said star-wheel intermittently one- | tionof the second hammer-lever with relation
sixth of & revolution each ten minutes, a third | to the ten-minute pins, a star-wheel carried.
lever, a hammer-lever carried thereby in po- | by said second cam, means carried by gear 37
sition to be engaged by the hour-pins, a-cam | for advancing said second cam one step each 115
arranged to engage said third lever, a twelve- | ten. minutes, a third cam arranged toshift the

50 .point star-wheelconnected tosaid cam,means | third hammer-lever with relation to the hour-
carried by said six-point star-wheel for ad- | pins, a star-wheel secured thereto, and means
vancing the twelve-pointstar-wheel once each | carried by the second star-wheel for engaging
revolution, and three bells arranged to cotp- | the third star-wheel and advancing said third: 120
erate with the hammer-levers. =~ - . - | star-wheel one step each hour. = '

55 8. Inastriking-clock, thecombination with | = 11. Inastriking-clock,the combination with
arevoluble striking-wheel, and means for ro--| a revoluble striking-wheel, of a series of
tating said wheel once each minute, of a se- | twelve graduated hour-pins- carried by said
ries of twelve graduated hour-pins carried by | wheel, a series of five graduated ten-minute .12 5

~ sald wheel, a seriesof five graduated ten-min- | pins carried by said ‘wheel, a-series of nine

6o ute pins carried by said wheel, a series of | graduated minute-pins carried by said wheel,

- nine graduated minute-pins carried by said | three levers, three bells, a hammer-lever piv-
wheel, three hamier-levers and cooperating | oted upon the first of said levers,.and adapt-
bells, salid hammer-levers being arranged to | ed to be engaged by the hour-pins, means for 130

sald lever, means for moving said eam so as

to swing said lever through its range of move-
ment oncein each ten minutes, a second lever,
a hammer-lever carried by said second lever
and arranged to be engaged by the ten-min-
ute pins, a cam, means for advancing said
cam step by step through the range of its
movement once each hour, a third lever, a
hammer-lever carried thereby and arranged
to be engaged by the hour-pins, a cam engag-
ing said third lever, means for advancing said
cam step by step once-each hour so as to
swing said third lever through its range of

‘movement once in twelve hours, and three

bells arranged to codperate with the hammer-
levers. | .

- 7. Inastriking-clock, the combination with
a revoluble striking-wheel, and means for ro-

tating said wheel once each minute, of a se-

be engaged respectively by the hour-pins, ten-.

minute pins, and minute-pins in succession,

-

ver once each minute, means for changing

‘the relative position of the ten-minute pins

and cooperating hammer-lever five timeseach

‘hour,and means for changing the relative po-

sition of the hour-pins and codperating ham-
mer-lever once each hour.

9. Inastriking-clock, the combination with
arevolublestriking-wheel,of aseries of twelve
graduated hour-pinscarried by said wheel, &

series of five graduated ten-minute pins car-

ried by said wheel, a series of nine graduated
minute-pins carried by said wheel, three ham-

mer-ievers and codperating bells, said ham-

mmer-levers being arranged to be engaged re-
spectively by the hour-pins, ten-minute pins,
and minute-pins in suceession, means for car-
rying said pins past their respective hammer-
levers once each minute, means for changing

‘the relative position of the minute-pins and
cooperafing hammer-lever once each minute,

means for changing the relative position of
the ten-minute pinsand codperating hammer-
lever five times each hour, and means for
changing the relative position of the hour-

| pins and coOperating hammer-lever once each

hour. - - |
10. Inastriking-clock,the combination with

arevolublestriking-wheel, of adriving-wheel.

o7 geared therewith, a series of twelve grad-
uated hour-pins carried by said striking-
wheel, a series of five graduated ten-minute
pins carried by said striking-wheel, a series of

swinging said first lever soasto vary the num-
‘ber of hour-pins engaging its hammer-lever,
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minuie pins, means for swinging said second | lever pivotally mounted upon the first of said

lever 8o as to vary the nu mber of plns engag-
g itshammer-lever, a hammmer-lever pwoted
upon the third lever and adapted to be en-
agaged by the minute-pins, means for swing-
ing said third lever to vary the number of
pins engaging its hammer-lever, and means
for carrying the threeseriesof pins pasttheir
respective hiammer-levers once each minute.

12. Inastriking-clock,thecombination with
a revoluble striking - wheel, of a series of
twelve graduated hour-pins carried by said
wheel, a series of five graduated ten-minute
pins carried by said wheel, a series of nine
graduated minute-pins carried by said wheel,
a lever, a hammer-lever pivoted upon said
lever and arranged to be engaged by the min-
ute-pins, a cam arranged to engage the said
lever, means for moving said cam so as to
swing said lever through its range of move-
ment once each ten minutes, a second lever,
a hammer-lever carried by said second lever
and arranged to be engaged by the ten-min-
ute pins, a second eam, means for advancing
sald second cam step by step through the
range of 1ts movement once each hour, a third
lever, a hammer-lever carried thereby and
arranged to be engaged by the hour-pins, a
third cam engaging said third lever, means
for advancing said third cam step by step
once each hour so astoswing said third lever
througl its range of movement once in twelve
hours, three bells arranged to codperate with
the hammer-levers, and means for rotating
the striking-wheel so as to carry the three
series of pins past their respeetive hammer-
levers once each minute.

13, Inastriking-clock,thecombination with
a revoluble stnkmn -wheel of a series of
twelve graduated hom -pins carried by S
wheel, a series of five graduated ten-minute
pins carried by said wheel, a series of nine
eraduated minute-pinscarried by said wheel,
three hammer-levers and codperating bells,
sald hammer-levers being arranged to be en-
gaged respectively by the hour - ping, ten-
minute pins, and minute-pins in succession,
means for changing the relative position of
the minute-pins and codperating hammer-le-
ver once each minute, means for changing
the relative position of the ten-minute pins
and cooperating hammer-leverfive times each
hour, means for changing the relative posi-
tion of the hour-pins and cooperating: ham-
mer-lever once each hour, and means for ro-
tating said wheel so as to carry the three se-
ries of pins past their respective hammer-
levers once each minute.

14. In astriking-clock,the combination with
a revoluble striking-wheel, and means for ro-
tating said wheel once each minute, of a se-
ries of twelve graduated hour-pins carried by
sald wheel, a series of five graduated ten-
minute pins carried by said wheel, a series of
nine graduated minute-ping carried by said

wheel, three levers, three bells, a hammer- |

 minute pins

said |

levers and adapted to beengaged by the hour-
pins, means for swinging said first lever so
as to vary the number of hour-pins engaging
its hammer-lever, a hammer-lever nivoted
upon the second lever and adapted to be en-
oaced by the ten-minute pins, means for
swinging said second lever so as to vary the
number of pins engaging its hammer-lever, a
hammenr- levu_pwoted upon the third lever
and adapted to be engaged by the minute-
pins, means for swinging said third lever to
vary the number of pins engaging its ham-
mer - lever, and three pins carried by the
striking- wheel in position toengage the three
hammer-levers substantially simultaneously
in all positions of said levers.
15. Inastriking-clock,the combination with
a revoluble striking-wheel, and means for ro-
tating said wheel once each minute, of a se-
ries of twelve graduated hour-pins carried
by said wheel, a series of five graduated ten-
carried by sald wheel, a series
of nine graduated minute-pinscarried by said
wheel, a lever, a hammer-lever pivoted upon
sald lever and arranged to be engaged by the
minute-pins, a cam arranged to engage the
sald lever, means for moving said cam so as
to swing said lever through its range of
movement once in each ten minutes, a sec-
ond lever, a hammer - lever carried by said
second lever and arranged to be engaged by
the ten-minute pins, a second cam, means
for advancing sald second cam step by step

| through the range of its movement once each

hour, a third lever, a hammer-lever carried
thereby and arranged to be engaged by the
hour-pins, a third cam engaging said thira
lever, means for advancing said third cam
step by step once each hour so as to swing
sald third lever through its range of move-
ment once in twelve hours, three bells ar-
ranged to coboperate with the hammer-levers,
and three pins carried by the striking-wheel
in position to engage the three hammer-levers
substantially simultaneously in all positions
of said levers.
16. Inastriking-clock,the combination with
a revoluble striking-wheel, and means for ro-
tating said wheel once each minute, of a se-
ries of twelve graduated hour-pins carried
by said wheel, a series of five graduated ten-
minute pins carried by said wheel, a series
of nine graduated minute-pins carried by said
wheel, three hammer-levers and codperating
bells, said hammer-levers being arranged to
be engaged respectively by the hour-pins,
ten-minute pins, and minute-pins in succes-
sion, means for changing the relative posi-
tion of the minute-pins and codperating ham-
mer-leveronce each minute, means for chang-
ing the relative position of the ten-minute
pins and cooperating hammer-lever five times
each hour, means for changing the relative

position of the hour-pins and codperating
hammer-lever once each hour, and three pins
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carried by the th‘lkIH“‘-Wheel in poswmn to
engage the three hammer leverssubstantially
sim ulta,neousl y in all positions of said levers.

17. In astriking-clock,the combination with

a revoluble striking-wheel, of a series of
twelve gradunated 110111' pins ccwrled by said
wheel, a series of five graduated ten-minute
pins c&rmed by said wheel series of nine

graduated minute-pins carr wd by said wheel,

three hammer-levers and cooperating bells,
said hammer-levers being arranged to be en-
gaged respectively by the hour pins, ten-
minute pins, and minuate-pins in succession,
means for carrying said pins past their re-
spective hammer-levers once each minute,

means for changing the relative position of

the minute-pins and codperating hammer-le-
ver once each minute, means for changing the

cooperating hammer - lever five times each
hour, means for changing the relative posi-
tion of the hour-pins “and cooperating ham-
mer-lever once each hour, and three pins car-
ried by the striking-wheel in position to en-

cage the three hammer-levers substantially.
simultaneously in all positions of said levers.

18. Inastriking-clock,the combination with
a revoluble strikin W—Wheel of a driving-wheel

37 geared theremt_h a series of twelve oradu- |

ated hour-pinscarried bysaid stril:_ing-wheel,
a series of five graduated ten-minute pins

r

‘relative position of the ten-minute pins and |

.7’

carried by said striking-wheel, a series of

nine graduated minute-pins carried by said
striking-wheel, three hammer-levers and co-
operating bells sald hammer-levers being ar-

‘ranged tobe enn-aﬂ*ed respectively by the hour
pins, ten- mmute ping, and minute-pins 1n ;

sucecession, a cam for Shlftll’lg‘ one hammer-

|- lever with 1'@1&1310121 to the minute-pins, a star-

wheel secured to said cam, means carried by

‘the driving-wheel 37 for engaging said star-

wheel to advance said cam one step each min-

35

40

‘ute, a second cam sleeved upon the arbor of

the first cam and arranged to shift the posi-

tion of the second ha,mmer lever with rela-
tion to the ten-minute pins, a star-wheel car-
ried by said second cam, means carried by
gear 37 for advancing said second cam one
step each ten mmutes a third cam arranged
to shift the third hammer- lever with relation
to the hour-pins, a third star-wheel secured
thereto, means carried by the second star-
wheel for engaging the third star-wheel and
advancing said third star-wheel one step each
hour, and three pins carried by the striking-
wheel in position to engage the threo h&m—

:«111 positions of said levers.

| IIENRY M. IIUNT
Witnesses:

ARTHUR M. IHooD,
BERTHA ’\I BALLARD
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mer-levers substa,ntlal]y sunultaneonsly in.
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