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3,332,229 
ELECTRIC CLOCK SELF-STARTER 

John L. Klinclr, John A. Van Horn, and Richard '1‘. Camp 
bell, Lancaster, Pa., assignors to Hamilton Watch Com 
pany, Lancaster, Pa., a corporation of Pennsylvania 

Filed May 11, 1964, Ser. No. 366,289 
13 Claims. (Cl. 58—28) 

This invention relates to starters for oscillating devices 
and more particularly to an automatic and all electric 
self-starter for use in electric watches. 

In assignee’s commercial electric watch, the balance 
wheel is impulsed by periodically completing a circuit 
from a small electrical battery to a pie or sector shaped 
coil carried by the balance wheel. This circuit is com 
pleted by the engagement of a pair of electrical contacts 
which are closed during only a small portion of the 
movement of the balance wheel for a complete cycle or 
oscillation. The closure of these contacts normally occurs 
near but not always at the rest position of the balance 
wheel. For this reason, it is not only possible, but quite 
likely that the watch can be stopped with the contacts 
open and the electrical circuit to the impulsing coil 
broken. 

Various arrangements have been provided in the past 
for starting up an electric timepiece of this type that has 
been stopped with the contacts open. These include sep 
arate electromagnetic circuit arrangements having a 
spring ?nger or the like movable to engage and brush 
past the edge of the balance wheel to physically push the 
balance wheel into its ?rst oscillation. Other self~starters 
have included a separate impulsing circuit, including mul 
tiple power supplies and a separate switching arrange 
ment. 

While some of these earlier arrangements have pro 
vided satisfactory self-starting, they do require fairly large 
and relatively expensive components, undesirable for use 
in a commercial electrical watch Where size is all impor 
tant and where cost must be maintained as low as pos 
sible. The starter of the present invention is completely 
electrical in nature having no moving parts, is of rela 
tively simpli?ed construction in that it works off of the 
conventional power supply and requires only a single out 
side switch, is highly reliable in operation, may be incor 
porated in the small areas available in an electric watch, 
and does not unduly increase the watch expense. 

In the present invention, when the outside switch is 
manually closed (assuming the watch contact points to 
be open) current ?ows through a second or starting cir 
cuit from the battery through the coil by way of a suit 
able capacitor so that the coil receives a starting impulse 
from the circuit bypassing the open watch contacts. This 
capacitor circuit impulse causes the balance wheel to 
begin oscillations, periodically closing the Watch internal 
contacts, so that the watch begins to be impulsed in the 
normal manner. After the ?rst half oscillation, the ca 
pacitor is essentially charged and the starting circuit is 
effectively disabled. Provision is also made for discharg 
ing the capacitor when the outside switch is opened and 
the power removed, so that by the time oscillations of the 
watch have stopped, the capacitor is completely discharged 
and ready to again perform its starting function. 

It is therefore one object of the present invention to 
provide a novel starter for oscillating systems. 
Another object of the present invention is to provide 

a self~starter for watches and clocks. 
Another object of the present invention is to provide 

an all electric automatic self-starter particularly suited 
for use with electric watches. 
Another object of the present invention is to provide 

a horological device incorporating an all electric self 
starter of simpli?ed construction with no moving parts. 
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Another object of the present invention is to provide 

an electric watch having a capacitive self-starting circuit. 
Another object of the present invention is to provide 

an electric watch having an energizing or drive coil car 
ried by the balance wheel, and a battery periodically cou 
pled to the coil through a pair of contacts one of which 
moves in conjunction with oscillations of the balance 
wheel so that the watch is susceptible of being stopped 
with the circuit from the battery to the coil broken. A 
starter circuit including a series capacitor and recti?er 
diode and a resistor in shunt with the capacitor is con 
nected from the battery to the coil, so that the coil may 
be energized through the capacitor to cause starting oscil 
lations of the balance wheel. Upon charging up of the 
capacitor from the battery, the starting circuit is effec 
tively disabled and the watch runs in the normal manner. 
These and further objects and advantages of the in 

vention will be more apparent upon reference to the fol 
lowing speci?cation, claims and appended drawings, 
wherein: ' 

FIGURE 1 is a schematic diagram of a portion of a 
watch constructed in accordance with the present inven 
tion incorporating the novel starting circuit of this in 
vention; 
FIGURE 2 is a partially schematic elevational view 

showing the manner of electrically connecting the start 
ing circuit to the watch coil of FIGURE 1; 
FIGURE 3 is a schematic diagram similar to FIGURE 

1 showing a modi?ed embodiment of the present inven 
tion eliminating the necessity for a separate ?exible lead; 
and 
FIGURE 4 is a partially schematic elevational view 

showing an electric watch incorporating the modi?ed em 
bodiment of the starting circuit of FIGURE 3. 

Referring to the drawings, there is shown in FIGURE 
1 a portion of an electric watch 10 including an ener 
gizing coil 12 of generally pie or sector shape forming a 
portion of the drive circuit of the electric watch. As 
signee’s commercial electric watch utilizes such a coil 
which is mounted on a balance Wheel 44 in FIGURE 2 
to oscillate therewith in the manner disclosed in assignee’s 
US. patent, 3,015,206 or more recently in assignee’s co 
pending application, Ser. No. 147,616 ?led Oct. 25, 1961. 
Coil 12 is carried by balance wheel 44 in turn mounted 
on a balance staif 46 connected to one end of a conven~ 
tional hairspring illustrated diagrammatically at 14 in 
FIGURE 1. The other side of the hairspring is grounded 
at 16, usually to the pillar plate of the watch forming the 
electrical ground for the positive side of the watch battery. 
As further illustrated in FIGURE 1, a one and one 

half volt battery 18 has its positive terminal 20 connected 
to a ground as at 22 (i.e., to the pillar plate), and its 
negative terminal 24 is connected to a contact of an out 
side switch 26. This switch is manually operated by the 
wearer of the watch to stop and start the watch as de 
sired. For example, the switch 26 may be actuated by 
axial movement of the setting stern of a watch in a well 
known manner. 

Coil 12 is provided with a bracket screw 28 usually 
made of gold so as to be electrically conductive and this 
screw is coupled by lead 30 and contact points 31 and 
33 forming internal switch 32 to the other contact of the 
outside switch 26. Screw 28 is electrically connected to 
its bracket which is in turn connected to the other end 
of the coil 12, i.e., the end of the coil remote from the 
hairspring 14. Contact points 31 and 33, of course, rep 
resent the internal contacts of the watch, and may in 
clude a movable contact 31 carried by, but insulated from, 
a roller 45 mounted on the balance staff 46. A spring 
arm as in Patent 3,015,206 or a combination contact-in 
dex wheel may form the yieldable contact 33. During 
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oscillations of the balance wheel, the two contacts mo 
mentarily come together to complete a circuit from posi 
tive terminal 28‘ of the battery through ground, balance 
cock 52 and stud 54, through hairspring 14, collet 56, 
balance staff 46 and balance wheel 44, through coil 12 
and by way of lead 30, switch 32, and switch 26 to the 
other or negative side of the battery 24. This periodic 
closure of the contact points 31 and 33 serves to supply 
energizing current impulses to the coil which interact 
with a magnetic ?eld generated by cylindrical perma 
nent magnets such as 42 positioned adjacent the path of 
movement of the coil so as to impart periodic thrusts to 
the balance wheel, resisted in a well known manner by 
the hairspring 14. 

In the present invention one side of the coil 12, i.e., 
the side remote from hairspring 14, is also connected to 
an automatic self-starting circuit. This is accomplished 
in FIGURE 1 by connecting coil bracket screw 28 by 
way of a ?exible lead 34, recti?er diode 36 and capacitor 
38 to the other side of switch 32 so that these elements 
in series bypass or shunt the internal switch 32 formed 
by the contact points 31 and 33. A relatively large re 
sistor 40 is in turn shunted across capacitor 38. 

In operation assuming that the watch has stopped with 
the contact points 31 and 33 open, if switch 26 is closed 
a circuit will be completed by way of ground through 
the coil 12 by way of lead 34, diode 36 and capacitor 
38. Since the voltage across a capacitor cannot change 
instantaneously the capacitor acts as a short circuit for 
the leading edge of the impulse from battery 24 and this 
impulse acts to supply a starting pulse or kick to the coil 
which causes the balance Wheel to begin oscillation since 
the resulting current impulse through the coil creates a 
magnetic field which interacts with the magnetic ?eld 
from the permanent magnets adjacent the coil to impulse 
the wheel. While it is quite dif?cult to assure that the 
watch will always stop with the contacts closed, it is an 
easy matter to adjust the hairspring and balance assem 
bly such that the rest position of the balance wheel will 
be sufficiently consistent so as to always bring it under 
the in?uence of the ?eld from one of the permanent 
magnets 42 to initiate oscillations of the balance. 
FIGURE 2 illustrates the manner of establishing the 

electric circuit and illustrates the balance wheel 44 car 
ried by rotatable balance staff 46 in a conventional man 
ner. The lower end of the balance staff is journaled in 
suitable jewel bearings provided in grounded pillar plate 
48 While the upper end of the balance staff is similarly 
rotatably received in jewel bearings in the arm 50 of a 
stationary balance cock 52 mounted on the pillar plate 
48. Arm 50 also secures a stud 54 attached to the outer 
end of the hairspring 14. The inner end of the hair spring 
is attached to a collet 56 rigidly secured to and rotatable 
with the balance staff 46. 

Insulated ?exible lead 34 is connected to the gold 
bracket screw 28 and passes through a suitable insulated 
hole in the collet 56 and a similar hole 58 in arm 50 
and is carried out above the balance cock to the diode 
36. Hole 58 in arm 50 of the balance cock, as well as 
the corresponding hole in collet 56, may have its edges 
coated with a suitable insulating plastic and ?exible lead 
34 is likewise preferably provided with an insulated 
sheath to prevent inadvertent contact with any of the 
metallic elements such as the balance staff or balance 
cock. Flexible lead 34 is provided with a plurality of 
loops 60 to accommodate the relative movement between 
the oscillating collet 56 and the stationary balance cock 
52. It is apparent that the loops 60 may take the form 
of an auxiliary hairspring insulated from the staff 46, 
and the hole 58’ replaced by a stud insulated from the 
arm 50‘ to which lead 34 is attached. 
FIGURE 3 is a schematic, diagram similar to that of 

FIGURE 1 of a modi?ed system with like parts bearing 
like reference numerals. The system of FIGURE 3 has 
the advantage that it eliminates the necessity for the sepa 
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4 
rate ?exible lead 34 with the loops 60 or the auxiliary 
hairspring mentioned above. 

In FIGURE 3 the coil 12 is illustrated as adhesively 
secured to the outer ends of a pair of bars 62 and 64 
forming in conjunction with the cross arm 66 and en 
larged hub portion 68 a part of the balance wheel. Af?xed 
to the gold screw 28 is a wire '70 having its other end 
connected to the collet 56. The collet is in this embodi 
ment provided around its interior with a layer of ad 
hesive insulation 72, so that while it is physically carried 
by and rotatable with the balance staff 46, it is electrically 
insulated therefrom. The collet 56, is of course as before, 
connected to the inner end of the hairspring 14, the outer 
end of which is connected to a conductive stud 74 passing 
through the arm 50 of the balancecock 52 and insulated 
therefrom by a similar layer of plastic 76. A wire 78 
completes the connection from the gold screw to the 
diode 36. 
As illustrated in FIGURE 4, the ends of the balance 

staff 46 are rotatably received in bearings 80 and 82 one 
or both of which may be metal. The end of the coil elec 
trically remote from the screw 28 is electrically connected 
to one of the arms 62 or 64 of the balance wheel and is 
electrically connected by way of cross arm 66 and hub 68 
to the balance staff 46. The balance staff is in turn con 
nected at one or both ends through the metal bearings to 
the grounded pillar plate either directly at the lower end 
of the balance staff or by Way of the balance cock 52 from 
the upper end of the balance staff. This connection is rep 
resented in FIGURE 3 by the ground connection at 84. 
The operation of the embodiment of FIGURES 3 and 

4is similar to the embodiment of FIGURES 1 and 2, as 
described above. With the switch 32 open as indicated 
by the spacing between the contact 86 on roller 88 and 
the toothed combination contact-index wheel 90 in FIG 
URE 4, electric current ?ows from the battery 18 via 
the ground path through the pillar plate 48, either of 
metallic bearings 80, 82 or both, the balance stag or arbor 
46, balance wheel 44, and the coil 12 to the coil bracket 
screw 28. The electric current ?ow continues from the 
screw 28 through the wire 70, the hairspring 14, and the 
conductive stud 74 to diode 36, capacitor 38 and thence 
to the negative side of the battery completing the cir 
cuit. In this construction the conventional hairspring reg 
ulator 92 is provided with a layer of insulation 94 to in 
sulate it from the remainder of the watch, so that the cur 
rent ?ow is not shorted. 

In operation, with the index wheel 90 removed (so that 
switch 32 is always open) and outside switch 26 closed, 
the electrical circuit is completed through capacitor 38 
and the balance unit commences to rotate. After a few 
oscillations it slows down and comes to rest as the capaci 
tor is charged. The size of capacitor 38 affects not only 
the number of oscillations of the balance unit, but also 
the rate at which the balance unit slows down and comes 
to rest. With resistor 40 relatively large, capacitor 38 
charges to the potential of the battery and the battery 
drain through the resistor is negligible. 
When the index wheel 90 is put in place and the out 

side switch 26 again closed, the balance unit commences 
to oscillate due to the in?uence of the self-start circuit. 
The contact points then close periodically and normal 
operation of the balance unit ensues as the self-start cur 
rent dles toward zero. Diode 36 is used in the self-start 
circuit to avoid capacitor discharge. Resistor 48 dis 
charges the capacitor 38 when the outside switch 26 is 
open, since during normal operation the capacitor 38 re 
mains charged. When the external switch is opened the 
balance dies down and by the time it comes to rest, the 
resistor has discharged the capacitor so that the watch 
is immediately capable of again electrically self-starting. 

While both embodiments have been described in con 
junction with open switch 32 it is understood that the 
starting circuit has no adverse effect if the watch stops 
with contacts 31 and 33 engaged so that switch 32 is 



3,332,229 
5 

closed. Should this happen in either embodiment start up 
is normal and is in?uenced by both circuits. 

It is apparent from the above that the present inven 
tion provides a novel self-starting unit for horological de 
vices such as watches and clocks and one that is par 
ticularly suited for use with assignee’s commercial elec 
tric watch. The important features of the present inven 
tion over prior constructions include the simplier, less 
expensive, more reliable mechanical construction, includ 
ing the necessity for only one power source and one out 
side switch. The elements are all of small size and light 
weight making them particularly suited for use in the 
small space available in an electric watch. None of the 
component values are critical, but in one embodiment 
constructed in accordance with the present invention, and 
useable in the arrangement of either FIGURES 1 and 2 
or in FIGURES 3 and 4, capacitor 38 had a value of 22 
microfarads and resistor 40 was a 0.68 megohm resistor. 
We claim: 
1. An electric watch comprising a battery having one 

terminal grounded to the pillar plate of said watch, an 
oscillating balance system, a drive coil for electromag— 
netically energizing said balance system, an internal 
switch connected in series with said drive coil between 
the ‘other terminal of said battery and ground, said switch 
having a portion thereof movable with said balance sys 
tem and being periodically closable whereby said balance 
system may come to rest with said internal switch open, 
an outside switch in series with said internal switch, and 
a capacitor shunting said internal switch. 

2. A watch according to claim 1 wherein said balance 
system includes a balance wheel, and said drive coil is 
carried for movement with said balance wheel. 

3. A watch according to claim 2 including a diode in 
series with said capacitor across said internal switch, and 
means for discharging said capacitor when said outside 
switch is opened. 

4. An electric Watch comprising a balance staff, a bal 
ance wheel mounted for oscillation on said balance staff, 
a hairspring coupled to said balance sta?? for supporting 
oscillations of said balance wheel, a drive coil carried by 
said balance wheel, at least one permanent magnet adja 
cent the path of movement of said drive coil, a battery, 
an internal switch electrically connecting said battery to 
said drive coil, said internal switch comprising a pair of 
contacts, one of said contacts being yieldable while the 
other is mounted for oscillation with said balance staff 
whereby said contacts periodically close with movement 
of said balance staff, and a starting circuit coupling said 
battery to said drive coil and bypassing said internal 
switch whereby said starting circuit impulses said drive 
coil to start oscillations even when said internal switch 
is open. 

5. A watch according to claim 4 wherein said start 
ing circuit comprises means for effectively disabling it 
self after the initial oscillations of said balance wheel. 

6. A watch according to claim 5 wherein said dis 
abling means comprises a capacitor adapted to- be charged 
to the potential of said battery. 

7. A watch comprising a grounded pillar plate and a 
‘balance cook, a balance staff having one end journaled 
in said pillar plate and its other end journaled 
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6 
in said balance cock, a balance wheel on said balance 
staff. a hairspring engaging said balance staff for support 
ing oscillations of said balance wheel, a pie-shaped drive 
coil carried by said balance wheel, one end of said coil 
being electrically connected to said balance Wheel, at 
least one permanent magnet positioned adjacent the path 
of movement of said drive coil whereby the ?elds from said 
coil and magnet interact to impart a thrust to said coil 
and balance wheel, means electrically coupling said bal 
ance staff to said pillar plate, a battery, means coupling 
one side of said battery to said pillar plate, a roller on 
said balance stair’, an insulated contact carried by said 
roller, means electrically coupling said insulated contact 
to the other end of said drive coil, a yieldable contact 
engagea-ble by said insulated contact during oscillation 
of said balance wheel to complete a circuit from said 
other end of said drive coil to the other side of said bat 
tery, and a starting circuit including a capacitor bypassing 
said contacts and coupling said other end of said drive 
coil to said other side of said ‘battery. - 

8. A watch according to claim 7 wherein said capacitor 
is in series with a diode which prevents discharge of said 
capacitor through said drive coil, and a relatively large 
resistor shunting said capacitor. 

9. A watch according to claim 8 wherein said bal 
ance staff is coupled to said pillar plate through said hair 
spring, and means including a ?exible lead coupling said 
other end of said drive coil to said capacitor. 

10. A watch according to claim 8 wherein said bal 
ance staff is coupled to said pillar plate by at least one 
metal bearing, and means including said hairspring for 
coupling said other end of said drive coil to said capacitor. 

11. A watch according to claim 10 wherein said yield 
able contact comprises a toothed con-tact wheel. 

12. A timepiece comprising a battery, a balance sys 
tem, a drive coil for energizing said balance system hav 
ing one terminal coupled to one terminal of said bat 
tery, a switch coupling the other terminal of said bat 
tery to the other terminal of said drive coil, one con~ 
tact of said switch being movable with said ‘balance sys 
tem, a capacitor coupled across said switch, and a recti 
?er diode in series with said capacitor. 

13. A timepiece comprising a battery, a balance sys 
tem, a drive coil for energizing said balance system 
having one terminal coupled to one terminal of said bat 
tery, a switch coupling the other terminal of said bat 
tery to the other terminal of said drive coil, one contact 
of said switch being movable with said balance system, 
a capacitor coupled across said switch, and a discharge 
resistor across said capacitor. 
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