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3,095,690 
CONTACT AND ENDEX SYSTEM FOR AN 

ELECTRC WATCH 
Helmut Epperlein, Ersingen, near Pforzheim, Germany, 

assignior to Haagiiton Watch Company, Lancaster, Pa., 5 
a corp0ration of Pennsylvania 

Filed Mar. 23, 1959, Ser. No. 801,212 
10 Clairas. (C. 58-28) 

This invention relates to electric watches and more 
particularly relates to an improved contact and index 
System for battery operated electric watches of the type 
utilizing relatively movable coils and magnets wherein 
?the coil is periodically connected to the battery. 

In battery operated watches which have been proposed 
heretofore it has been conventional to provide for mag 
netic interaction between an element carried by the bal 
ance wheel or balance staff and a second element mounted 
stationarily on the watch frame. This interaction im 
pulsed the balance wheel and the balance wheel was ulti 
lized to drive an index wheel which in turn provided 
power for the Watch train. In some instances, a coil was 
mounted on the balance wheel while, in other instances, 
a coil was stationarily mounted in the watch and a mag 
netic member carried by the balance wheel or the balance 
Staff. Some type of contact arrangement was carried by 
or actuated by the balance staff during its oscillation so 
as to periodically energize the coil in both systems to 
provide for the necessary impulse to the balance wheel 
in order to sustain it in oscillation. 

According to the present invention, it has been found 
possible to combine in one simple mechanism the func 
tions of the contact system and the index system to pro 
vide for efficient performance of both purposes. 

It is accordingly a primary object of the present inven 
tion to provide in a battery operated electric watch a com 
bined indexing and contact device which provides for 
contact to the energizable element while at the same time 
driving the index wheel and watch train. 

It is another object of the invention to provide an im 
proved contact and index system of the foregoing type 
which insures reliable contact with a minimum of arcing. 

These and other objects and advantages of the inven 
tion will become more apparent upon reference to the 
following specification and claims and appended drawings 
wherein: 
FIGURE 1 is a plan view of a contact and index system 

constructed according to the present invention; and 
FIGURE 2 is a vertical section through the contact 

and index system of FIGURE 1. 
Referring more particularly to the figures of the draw 

ings there is seen in FIGURE 1 a balance wheel 10 
mounted on a balance staff by means of spokes 2. 
An approximately elliptical coil i3 is attached to the 
balance wheel in cut-away portions 34 provided beneath 
the spokes, as is best seen in FIGURE 2. A pair of 
approximately horseshoe shaped magnets 14 and 5 are 
mounted diametrically opposite one another with their 
poles over the coil 13. 

Referring now to FIGURE 2, the balance staff 11 car 
ries a sleeve 38 which is insulated therefrom by means 
of a sleeve 46. The sleeve 38 has an outwardly extend 
ing flange 37 which carries a contact pin 16 and an index 
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jewel 17, the latter being mounted farther from the bal 
ance staff than the former. The balance staff is also 
connected through a collet to the inner end of a hairspring 
35 having its outer end connected to the frame of the 
watch through an insulating bushing 36. 

Referring to FIGURE 1, an arm 19 having a kidney 
shaped portion 20 is pivoted to the watch frame on a 
shaft 18. A pair of pins 21 and 22 extend from the 
kidney shaped portion 20 and cooperate with the teeth 
of an index gear 23. A Small permanent magnet 24 is 
mounted in the frame of the watch beneath the ends of 
the teeth of the index wheel 23 to serve a positioning 
purpose as will presently become apparent. 
The arm. 19 carries a spring 25 secured thereto at 26 

and extending towards the path of the contact pin 16 
carried by the flange 37 on the balance staff 11. 
One terminal of the coil 13 carried by the balance 

wheel is connected to the hairspring 35 and through it 
to one terminal of the battery. The other terminal of 
the coil is connected to the insulated pin contact 16 and 
through this contact is periodically connected to the bat 
tery by means of spring 25 and the frame of the watch. 
The operation of the device is as follows: Assuming 

that the balance wheel 10 is oscillating in a counterclock 
wise direction, at approximately the mid-point of this 
oscillation the tip of the index jewel 17 engages the tip 
of the arm. 19 and carries it into the position shown in 
FIGURE 1. In this position the contact spring 25 makes 
electrical contact with the pin 16 thereby energizing the 
coil. This causes the permanent magnet either to attract 
or repel the coil, depending upon the polarization of the 
arrangement and causes the balance wheel to be driven 
further in a counterclockwise direction. 
The end of the jewel 17 leaves the end of the arm 19 

shortly after energization of the coil and the small per 
manent magnet 24 moves the index wheel 23 in a clock 
wise direction to return the arm 19 to its neutral posi 
tion. The contact between the spring 25 and contact pin 
16 is broken at the time that the arm 19 leaves the index 
jewel 17. 
The balance wheel continues its oscillation in a counter 

clockwise direction until the jewel 17 has reached approx 
imately the point indicated by the arrow 27 in FIGURE 
1. The direction of rotation is then reversed and the 
index jewel 17 engages the right side of the arm 19 to 
rotate the arm and kidney shaped portion 20 in a counter 
clockwise direction. During this movement, the spring 25 
cannot engage the contact pin 16 and thus the coil is not 
energized. As the index jewel 17 clears the end of the 
arm 9 the magnet 24 again returns the arm to its neutral 
position. ... - 

The indexing operation is as follows: During the oscil 
latory movement of the balance wheel in a counterclock 
wise direction and the movement of the arm 19 and 
kidney shaped member 20 in a clockwise direction, the 
pin. 2 on the kidney shaped portion 20 moves down 
wardly along the side of the tooth 30 of the index wheel 
almost as far as the base of the tooth 29. This causes 
the index wheel to rotate counterclockwise in the direc 
tion of the arrow 30a. When the index jewel 17 clears 
the end of the arm 19 the index wheel 23 returns slight 
ly thereby positioning the airm 19 in its neutral position. 
When the balance wheel rotates in a clockwise direction 
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to thereby cause the arm 19 and kidney shaped portion 
to rotate in a counterclockwise direction, the pin 22 ap 
proaches the long side of the adjacent tooth and finally 
comes into contact with it in the vicinity of the tip end 
of the tooth 32. As the arm 19 moves further in the 
counterclockwise direction the pin 22 slides along the 
side of the tooth 31 and leaves it in the vicinity of the 
base of the tooth as the arm 19 again reverses its direc 
tion. The depth and shape of the teeth and the position 
of the pins 21 and 22 on the kidney shaped part 20 are 
chosen in such a way that the index wheel 23 cannot turn 
freely more than one tooth contrary to the direction of 
the arrow 30a so that the index wheel 23 rotates in re 
liable synchronization with the movement of the balance 
wheel in the direction of the arrow 30a. 

It is to be recognized that because the tip of the jewel 
17 is a greater radial distance from the balance staff than 
the pin 16 it travels with a greater velocity at the time 
that it engages the end of the arm 19. Since the outer 
end of the spring 25 is approximately the same distance 
from the shaft 18 as is the end of the arm. 19, the end 
of spring 25 moves with the same velocity as is imparted 
to the end of the arm 19 by the pin. 17. This insures that 
even though the pin 16 and the spring 25 are moving 
in the same direction during a counterclockwise rotation 
of the balance wheel, the spring 25 overtakes the contact 
pin 16 to establish reliable electrical contact. 
The invention may be embodied in other specific forms 

without depkarting from the spirit or essential charac 
teristics thereof. The present embodiment is therefore 
to be considered in all respects as illustrative and not re 
strictive, the scope of the invention being indicated by 
the appended claims rather than by the foregoing descrip 
tion, and all changes which come within the meaning and 
range of equivalency of the claims are therefore intended 
to be embraced therein. 
What is claimed and desired to be secured by United 

States Letters Patent is: 
1. In an electric watch adapted to be driven by a 

battery and having a train, an index wheel connected to 
drive said train, and an oscillating balance staff carrying 
one portion of a periodically energized magnetic impuls 
ing system having a second portion mounted on the frame 
of said watch, wherein the axes of rotation of said train, 
index wheel and said balance staff are parallel, the im 
provement comprising; support means on said staff carry 
ing a contact member and a separate spaced cam; and 
pallet means pivotally mounted on said watch frame for 
rotation about an axis parallel to said aforementioned 
axes, and having a first portion positioned for engage 
ment with said cam, a second portion positioned for en 
gagement with said contact member, and a third portion 
engageable with said index wheel for both driving and 
indexing said wheel as said staff oscillates, said contact 
member and pallet member establishing an electrical cir 
cuit between said battery and said magnetic impulsing 
System through said pallet means when said second por 
tion engages said contact member. 

2. An electric watch as set out in claim 1 wherein 
Said cam is mounted a greater distance from said staff 
than said contact member. 

3. An electric watch as set out in claim 1 including 
magnetic means for positioning said pallet means. 

4. In an electric watch adapted to be driven by a 
battery and having a train, an index wheel connected to 
drive said train, and an oscillating balance staff carrying 
one portion of a periodically energized magnetic impuls 
ing System having a second portion mounted on the frame 
of Said watch, wherein the axes of rotation of said train, 
index wheel and balance staff are parallel, the improve 
ment comprising; support means on said staff carrying a 
contact member and a cam; and pallet means pivotally 
mounted on said watch frame for rotation about an axis 
parallel to said aforementioned axes and having a first 
portion positioned for engagement with said cam, a sec 
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4. 
ond portion positioned for engagement with said contact 
member, and a third portion engageable with said index 
wheel for driving said wheel as said staff oscillates, said 
contact member and pallet member establishing an elec 
trical circuit between said battery and said magnetic im 
pulsing system through said pallet means when said Sec 
ond portion engages said contact member, said portion 
engageable with said cam comprising the end of a lever; 
said portion engageable with said contact member com 
prising an elongated spring; said portion engageable with 
said index wheel comprising a pair of spaced parallel 
pins, and said pallet means being mounted on a shaft 
which constitutes part of said electrical circuit. 

5. An electric watch as set out in claim 4 wherein 
said cam is mounted a greater distance from Said staff 
than said contact member. 

6. An electric watch as defined in claim 4 wherein said 
lever is a rigid member. 

7. In an electric watch adapted to be driven by a 
battery and having a train, an index wheel connected to 
drive said train, and an oscillating balance staff carrying 
one portion of a periodically energized magnetic impuls 
ing system having a second portion mounted on the frame 
of said watch, wherein the axes of rotation of said train, 
index wheel and balance staff are parallel, the improve 
ment comprising; support means on said staff carrying 
a contact member and a cam; and pallet means pivotal 
ly mounted on said watch frame for rotation about an 
axis parallel to said aforementioned axes and having a 
first portion positioned for engagement with said cam, 
a second portion positioned for engagement with said 
contact member, and a third portion engageable with said 
index wheel for driving said wheel as said staff oscillates, 
said contact member and pallet member establishing an 
electrical circuit between said battery and said magnetic 
impulsing system through said pallet means when said 
second portion engages said contact member, and mag 
netic means for positioning said pallet means, said mag 
netic means being effective to reposition said pallet means 
to a neutral position during the oscillation of said staff 
in a given direction and before said staff begins to oscil 
late in the opposite direction. 

8. An electric watch as defined in claim 7 wherein said 
index wheel has teeth and wherein said pallet means is 
repositioned to its neutral position by action of Said mag 
netic means on said teeth. 

9. An electric watch as defined in claim 8 wherein said 
third portion of said pallet means comprises a pair of 
spaced parallel pins, the teeth of said index wheel being 
effective to reposition said pallet means to its neutral 
position by engagement of said teeth with one of said 
pins upon action of said magnetic means on said teeth. 

10. In an electric watch adapted to be driven by a 
battery and having a train, an index wheel connected to 
drive said train, and an oscillating balance staff carrying 
one portion of a periodically energized magnetic impuls 
ing system having a second portion mounted on the frame 
of said watch, wherein the axes of rotation of said train, 
index wheel and balance staff are parallel, the improve 
ment comprising; support means on said staff carrying a 
contact member and a cam; and pallet means pivotally 
mounted on said watch frame for rotation about an axis 
parallel to said aforementioned axes and having a first 
portion positioned for engagement with said cam, a sec 
ond portion positioned for engagement with said contact 
member, and a third portion engageable with said index 
wheel for driving said wheel as said staff oscillates, said 
contact member and pallet member establishing an elec 
trical circuit between said battery and said magnetic im 
pulsing system through said pallet means when said sec 
ond portion engages said contact member, said cam be 
ing mounted a greater distance from said staff than said 
contact member, said first portion being a lever, said 
second portion being a spring fixed relative to said lever, 
said lever and spring being rotatable together about a 
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common axis of rotation, whereby during movement of 2,806,908 Van Horn et al. -------- Sept. 17, 1957 
said lever in one direction by engagement with said cam, 2,926,534 Fritsch ----------------- Mar. 1, 1960 
said contact member will move in the same direction as 2,964,901 Beyner et al. ---------- Dec. 20, 1960 
said spring but at a lesser velocity so that said spring 2.977,750 Biemiller et al. ---------- Apr. 4, 1961 
overtakes and contacts said contact member. 5 o FOREIGN PATENTS 
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