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UNITED STATES PATENT OFFICE.

‘CLEAVER W. WAGNER, OF DANVILLE PENNSYLVAI\IA ASSIGNOR TO AUTOMATIG CLOCK

COMPANY OF DANVILLE, PENNSYLVANIA.

SELF-WINDING ELECTRIC CLOCK. -

Be it Enown that I, CL::.A‘FER w. WAGNER a8 cltizen
of the United States, residing at Danville, in the
ceunty of Montour a.nd State of Pennsylvania, have

-_-mvented a new and useful Self- -Winding Electric .
; Clock, of which the following is a specification.

Thisi mventlon relates to self winding electrical clocks
of that general type in which' a prepellmg sprmg 18

| placed under stress at intervals of five or six minutés,

nmre or less, through the operation of an electm—m

‘minor details of the structure may be made without

depe.rtmg from the spirit or sa.cnhcmg ahy of the ad- '

vantages of the invention.

In the accompanying drawings:—Figure 1 is a sec-
tional elevation of a self winding electric clock con-
structed in accordance with the invention, the parts

| being shown with the prope]lmg spring under full
| stress. Fig. 2 is a sectional plan view of the same on

the plane indicated by the hne 2—2 of Fig.'1. Fig.

net apd dunng that interval serves to propel the clock | 31is aside view of the upper portmn of the clock, partly

.tra.ln.

‘One of the principal objects of the invention isto im--

' “prove and simplify the circuit controlling mechanism

15
- dircuit may be positive and abrupt, and may be ac-

- or reducing the force exerted by the latter in accom-

20

to the end that both the making and break.lng of the

complished without in any way interfering with the
action of the clock train propelling spring or impairing

phsl:ung 1ts work.
A further object of the mventwn 18 to provide a
novel form of movable contact for making and break-

~ing the circuit, said contact being actuated by the ar-

25

_,_30‘

40

mature or the armature carriéd member in such man-
ner as to cause it to move positively into engagement.
with, and positively out of engagement with the sec-
ond cont’act or terminal of the circuit of the electro-

‘magmnet.

A still further object of the mventlon 18 to prowde a
movable contact member, so mounted as to receive
two positive movements from the armature or arma-
ture carried member, the conipletion of the movement
in one direction, to make the circuit, being instantly

followed by movement in the opposite direction, for

35 the purpose of positively breaking the circuit. -

A still further object:of the invention is to provide
a mechanism of this type in which the circuit of the
magnet is. completed mdependent of the frame and
arbors of the clock train; so that the passage of the cur-

-rent_; will not be retarded by the resistance frequently
offered at the journals, owing to the presence of the

lubricating material, and further to avoid the deteriora-
tion of the lubncant which in some cases follews the

‘passage of a current therethrough.

45

- 50

A still further object of the invention is to improve
a.nd gimplify the construction and meuntmg of the ar-
mature with a view of securing the utmost accuracy
of adjustment of the arcuate movement of said arma-
ture. | | |

- With .these and other objects-in view, as will more

fully hereinafter appear, the invention consists in cer-

tain novel features of conmstruction and arrangement

‘of parts, hereinafter fully described, illustrated in the

a.ccompanymg drawings, and particularly pomted.

65 out in the appended claims, it bemg understood that

“1n section in the plane of the minute arbor.

Fig. 4i8 8
sectlonal elevation, illustrating principally the con-

60

65

tacts and the parts bemg shown in the position assumed

just as the cirguit is completed and before the down-
ward movement of the armature. Fig. 5 is a similar

view, showing the armature nearly at the completion
. Fig. 6 is an elevation of
-one end of the armature and one of the armature carry-
ing brackets. ' Fig. 7 is a detail perspective view of

of its downward movement.

70

the rocker arm to which the propelling spring is con-

nected. - Fig. 8 is a similar view of the movable con-

tact carried by the rocker arm. Fig.9isa detail per--

spective view of the relatively stationary contact car-
ried by the minute arbor, and with which the mov-
able contact engages.

~ Similar numerals of reference are employed to’'indi-
cate corresponding parts throughout the several figures

‘of the drawings.

The working parts of the apparatus are. supperted n

in spaced relation by the usual sleeved bolts 12, and

the frame has bearings for a simple form of clock train

including a main arbor 13 which carries a minute

wheel 14, and the latter is connéeted .'t];li'ough_. inter-
| mediate ‘gearing to an escapement arbor 15, ccarrying
a scape wheel 16 under the control of an anchor 17

mounted on an anchor arbor 18 in the usual manner.’

Secured to- the hub of the minute wheel is a ratchet

wheel 20 having teeth of fine pitch which are engaged

| b} a spring pawl 21 that is carried by a stud 22 project-

mg from one side of a rocker arm 23, the latter being
rlgldly secured to a collar 24 that is mounted loosely
on the main arbor, 13, and. through this rocker arm

and pawl movement is imparted to the clock train. - The

85
a clock frame including plates 10 and 11 that are held °

90
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stud 22, or a reduced portion thereof, extends through -

the rocker arm and carries a hook 25 to which is con-
nected the upper end of a clock train propelling spring
26, the lower end of whlch is connected to a fixed eye
27 carried by the frame. When the spring is under
full stress and exerdising its greatest force, the stud 25

is in the highest position shown in Fig. 1, and as the

stress or force of the spring decreases owing to the con-
traction of the spring, the hook 25 is pulled down
t.owa.rd the peextmn shown in Flg 4, and it will be ob-~

105

110



10 |
" disk 31 carrying a contact point 32, prefer ably formed
.of platmum The metal at one 51de of the disk is ex-

15

2

‘gerved ‘that as the energy of the eprmg decreases,

there will be a oorreepondmg increase in the distance

the shaft 13, so that the leveragé force will gradually

increase and -thus automatically compensate for ‘the
‘gradually reducing power of the spring, and the ar-

rangement is such that the propelling force exerted by

“the clock train is substantially the same. at all times.

‘On the: reduced portlon of the collar 24 is an msulat-
ing sleeve 30 (Fig. 3) on. which is mounted 2 metallic

tended and’ bent to form a loop 33 which embraces
and supports the upper - end of an ‘insulated wire 35,

Fthe extreme end of which is soldered to the disk 31,

- whtle a.nother wire 36 is soldered to the rocker arm 23,

20

these two members bemg held from electrical contact
by the insulating sleeve 30. The.rocker arm 23 carries

a etud 38 on . which is mounted a contact member 39

which may be formed of brass or other sheet metal, and

“this contact is provided | with a yieldable arm 40, pref-

. "erably.forming an integral part of the contact and pro-
* vided with a contact point 41 formed of platinum and
. :adepted to engage with the platinum contact 32 for

25

- The contact 39 is provided further with two arms 42 |
‘and 43 Wthll are arranged to engage with the armature
lever for mekmg and breakmg the c1rou1t of the mag-

30

the purpose of closing the circuit of the electro-magnet.

net.

The -arinature 18 cerrled kv a rock eheft 52

magnet.

- 'Whth may be formed of braee or other suitable metal,
35

rigidly secured to the armature. The opposite. ends

~of the rock shaft are' mounted in beermgs formed in the

apprommetely horizontal arms of bell crank levers

- 54 that are pivoted, at the point of bifurcation, on

40

45

screws 55 secured to the front and rear plates.of the
clock frame.
are prowded with "end slots -56 arrenged on. curved

lines struck from the center of the screw 55 and through
these slots pass lookmg screws 57- into the threaded:

openings in the frame pletee The - construction is

such that the bell. crank levers may ‘be moved on the-
- pivot sctews 5 for the purpose of adjusting the position
. of the armature carrying shaft 52 with respect to the |
. poles of the electro- -magnet, after which the screws 57
~may be tlghtened for the purpose of locking the bell
crank ] levers in place.
in élevated peeltlon by means of a leaf spring 59 which

The armature 1e.11ormally held

| The electro-—megnet 50 i mounted at one.side of the_.
frame, with the coils in vertical’ position, anid the soft
iron armature 51 is erranged above the. poles of the .

The vertical arms of the bell crank levere.

~ extendd from the armature shaft to a point. under a

.55

40

cross bar 60 comed by the frame, or extending from one

of the ell’ crank levers.

Seou ed to the almatule end its rock ehaft is a lever
62 that extends inward-to a position under the rocker

“arm 23, and the contact 39, and serves on engagement -

with the rocker arm 23 1o effect movement of the latter
from the position shown in fig. 4 to the poeltlon shown
in Tig. 1, and each time this otcurs the spring 26 will

- be placed under stress and will operate to drive the

cmek tmln until the rocker arm once more approaches

" the position shown in Fig. 4, whereupon the circuit of

‘the electro-magnet will be closed, the armature at-
tracted and the rocker arm will be again moved to po- |

']

. 26.

rotative movement of disk: 31.

latter, -
against the cross bar 60, will . stop. the movement of the
arm 23, and thus arrest, the movement of the clock
“train.
| before thesé. membets ¢come into contact, and as soon as

-36'_3,537'*

sition shown i m Flcr 1, and the spring: on(,e mo1e placed

| under stress.
between the ‘vertical plane of the hook and the axis of |

In order to reduce f1 1ot1on the lower surface of the
rocker arm 23 is curved, and the npper surface of the
lever 62 1s also curved, said curves being so propor-
tioned to each other that during the operative engage-

ment of the lever 62 with the arm 23, the latter will be

moved upward Wlthout sliding fr lctional engeﬂement
the parts being in rolling contact.” Thisconstructionis
taken advantage of in the arrangenent and mounting
of the contact 39. Tt will be observed that the arm 42

“of the contact 39 1s recessed to permit free play of the
| SpT mg carrymg hook 25, and-the lower edge of said arm

42 is of a contour corresponding exactly to that of the
ed]aoent portlon of the rocker arm 23. -The arm 42,

moreover, 18 miich heavier than the contact oauymg

arm 40, and said arm 42 will move by gravity to the po-
sition shown in Fig. 1, or until the top wall of this recess
rests against the spring carrying hook 25, and the parts

will continue in this position during the downward

movement of the arm 23 under the influence of Spring

downwald movement of arm 23 continues and the pivot

stud 38 is carried down, this arm 42 will rock on the lever.
62 and the oonteet 41 will be moved downward into

engagement with the contact 32, the latter epproachmg

During 'the htter portmn of the downward move- -
‘ment of the arm 23, the arii 42 of -the contact will -
strike against the armature lever 62. and then as the

70
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the path of movement of the contact 41, owing to the |

In other words, these
two contacts approach each other on arcuate lines

“which intersect at a point where the lines are approxi-
mately at a right angle to each other, and the: eloemg
~of the circuit is made positive and certain.

The circuit cloemg operation takes effect before the

100

arm 23 can engage. with the armature lever 62, or the

‘being the stationary member, and bearing

The ¢ireuit. elosmg takes- place lmmedlately

the circuit is closed, the electro-magnet is energized and

the armature is attracted. The lever 62 then rides or
yolls unider the arm 42 of the contact and the curved

lower surface of the rocker arm 23, forcing the.latter up
from the pos1tlon shown in Fig. 4 to the position shown

105

110

in Fig. 1. + During the first part of thls movement, the |
two. pla,tmum contacts' remain in engagement with

each other in order to insure the full etroke of the arma-
ture, and towards the ond of the movement the curved
fdce of the lever 62 will engage against the arm 43 of the
contact ond WIH force the movable contact-39 to the
I position shown in Fig. 5. It will 'bé obeerved on refer-
ence to Fig: 4 that when the contacts are in engage-
ment, -the arm 43 extends ehghtly Dbelow-the curved

175

120

‘lower face of the rocker arm 23 and remains in this posi- -
tion untilthe parts have assumed the position shown -
in Fig. 5, wheleupon the lever 62 will engage with the

arnt-43 and posltwel}r force the contacts out of engage- - .
125

ment, thus insuring poeltwe and ebrupt breakmg of
the making circuit. | '

In the operation of elooke of this genera,l type, con- -

| siderable. difficulty . is experienced’ where the frame
and arbors of the clock train are employed as ¢ current

~co11ductore the reeletance to. the passage of the tram

! .

1305 |




15

. 0

30

40

40

50-;

~iiber and secured to the frame plate 10.

82 and 83, 1eapectwely'

gpring

868,587

belng aiormal, and in some cases considerable diffi-
culty is experienced owing .to deterioration of the

- lubflcant due to the passage of the current across the

bearings. In the present case no part of the frame
formas a part of the conductor. The principal counec-
ticns are supported. on a bar 80 formed of rubber or

ri2s three sets of binding posts 81, 82 and 83.-and of these,

the binding pests 81 and 83 are connected to the bat-

tery z by wires 84 and 85, respectively. The wire 35
oi the contact disk 31 extends to the binding post 82,
and the wire 36 which is secured to the rocker arm 23
extends to the binding post 81.. - The eleatm-magnet
is‘connected by wires 87 and 88 to the binding posts

from battery @ through wire 84, binding post 81, wire
30, rocker arm 23, conmct 39, platinum p(}mtn 41 and
32, contact. disk ‘31 wire 35, binding post 82, wire 87,
electro-magnet 30, wire 88. bmdmg post 83, and wire

‘85 back to the x}attery

1. cl;.uu —

1. Iu a. self—wmdmg clﬁcﬂ i} ‘clock train, a propelling
’rhelefel,
tweer the same and the pr opelling spring for putting the
latter unde_1 sfless_ i1 pair of adiacent contacts insulated

from-each other and carrigd by and movable with a' mov-
able part of ihe clock train, ele(,tric conductors directly

connected to -said adjacent contacts whereby they form

the termmals of a charged electric cu'cult, and a budwmw_
conducting member mounted on one of the contacts and

having movement independent of said contact to complete
thé circuit to the other contact. | '

2. In a self- winding  clock, a clﬂck train, prﬂpellmw"
means for the same, electro-magnetically actuated means
operating: on said- propelling means at intervals, a pair of
adjacent contactq insulated from each Gther and *’ormin,,, t

the terminals of an électric circuit and carried by and mov-.
able with a movable part of the clock train, and a budglng-'
conducting member
movable by grav ity to o pﬂSltiOl’l to be impelled to close“f’

carried by . one-of said -contacts and

the ecireuit between the contacts prior to the actmn of
the eiectric nieans on the clock train propellinﬂ' mewm

3 In a self winding clock, a clock tmln a . Sprmg 1111~-

pelled arm through which movement is imparted to the
train, an. electm maenet, an armature disposed Wltﬂlll the

armature ana arranged to engaﬂ'e the spring impelled arm
at intervals to plafe the spring under stress, an electrm

cireuit including the electro- magnet and g source of en- i.

This bar car-

The circuit mayv be traced

an electro- maﬂ*net an& conpections bhe-

L
|

|

ergy, and a pivotally. mounted contact carried by the arm :

eh&ctmqm.gnet,

late on the arbor,

'Iever

and arranged to engage the armatnre lever for moving to |
“eireuit closing position in amnmce of the operation of said

drmature lever. :
4. In a self winding rlock, a {;10(31.. train, a
elled arm for imparting movement to the clock train, an

force of the electro-magnet, a lever carrying said armature
and arranged to engage with the spring impelled arm at
intervals, an electrie circuit including the electro-magnet
and a source of energy, and a contact carried by the arm
and provided with a pair of arms for successive eng age-

spring im-

an armature disposed within the field of.

G

ment with the armatura 1e*re*' to effect sucuesmve makmﬂ* *

and hreaking of the circuit..

5. In a self wmdmg clock, a cloek train, a spring im-
pelled arrﬁ for imparting "‘movemem to the train, an electro-
magnet, an armature disposed Wlthlq the field of force of

S the electro -maguet, i tever carrylnﬂ said armature and
~arranged fo engage the spring 1mpe11ed arm at intervals,

an -electric circuit 111(3111{11!1” the electro-magnet and a
source of energy, pivofed contacts mounted on said arm
and. connected in the circuit, said contaect being provided
with a pair of projecting arms arranged to be successively
engaged by the armature lever for 'effeeting first the
nizke, and then the break ot the electric circuit.

6. In a self winding clot,h a clock train including an

fubm ! rutcnet wheel on said arbor, a collar iree to oscil- -
‘an arm secured to the collar, 1 pawl -

carried-by the arm and engaging the teeth of the ratchet

‘wheel, a teusion spring exiending between- the arm and a

fixed point, an electro-magnet, an armature disposed with-

‘i the field of force of the elactro-magnet,;-a lever carrying
“the armature and disposed under said arm, the adjacent
“faces of the arm and lever being ‘rounded to DEIHllt rolling
engagement hetw een them an elem:uc circuit including the:
electro-magnet and a source "of ener gy, a contact member

also carried by the sleeve,.a second contact member pwoted
to the. spring actuated arm and provided with a pair of

- spaced arms for successive engagement Wlth the armature
whereby . said plmted contact ‘may be pomtively-

mﬂved toward -and from the collar ecarried contact. = -
. In a self Wmdmg clock, & clock train, meaﬁﬂ for pro—

arranged in close relation, means independent of the Pro-

pelling means tor moving one n[ said contacts with relation

to the other to complete the cir cuit, and means for insulat-
ing said contacts from the frame and arbors.

| pe]lmg the same, an -electro-magnet for winding the pro-

pelling.. means, an electric clrcuit including the electro-
‘magnet and a source of energy, a pair of clock train car-

. tied contact forming the terminals of the circuit and

3

oL
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In testimony that I claimm the foregoing as my oﬁ"n I 100

| have hereto affixed my signature in the presence of two
‘field of force of the electro- IIl‘l“'IlEt a lever carrying said |

mtneases
| CLEAVER W. WAGNER.
Witnesses : -
FrRANK. C. ANGLE,
J. 3. CoLe.-
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