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magnetic elements 21 and 25, identical regulator devices 
31 and 32, respectively. As shown separately in FIGS. 
3 and 4, regulator 31 is constituted by a flat metal clip 
preferably made of beryllium copper alloy and having a 
pair of spring fingers 31a and 31b which clamp about a 
rivet 31c inserted centrally at the end of the associated 
magnetic cup, the clip lying against the base of the cup. 
The spring fingers project from a bridge 31d whose ar 
cuate upper edge is serrated to define a series of spaced 
teeth t, t, ts, etc. By the use of a simple tool adapted 
to engage the teeth, the clip may be turned in either direc 
tion relative to the axis of the rivet to effect an angular 
displacement of the teeth. 
The regulator clip in combination with its associated 

magnetic element constitutes a mass which loads the tine 
to which they are attached. The frequency of a tuning 
fork is dependent upon the "effective' length of the tines. 
Moving the regulators upward, away from the base of 
the fork, will effectively lengthen the tine by moving its 
center of gravity. This will cause a slower rate. Con 
versely, moving a regulator down, toward the base of the 
fork, will cause a faster rate. 
Each tooth t, etc., constitutes a minute component of 

the total mass, and as the clip is rotated, the resultant 
displacement in the center of gravity produces a fine 
change in the operating ferquency. In practice, the clip 
may be designed so that an angular displacement of the 
clip corresponding to one tooth or groove between causes 
a two second per day variation in the operating rate of 
the timepiece. Corrections as small as /2 second a day 
can be easily made by moving the regulator one quarter 
of a division. Because of the basic accuracy of a tuning 
fork, corrections greater than a few seconds per day are 
not required. In fact, the total range in the regulator 
system shown is only 28 seconds per day. 

While there has been shown what is considered to be a 
preferred embodiment of the invention, it will be obvious 
that many changes may be made therein without departing 
from the essential spirit of the invention as defined in the 
annexed claims. 
What is claimed is: 
1. An electromagnetically-actuated vibrator comprising 

a tuning fork having a pair of tines, and means for actu 
ating said fork including a transducer constituted by a 
magnetic element attached to one of said tines and formed 
by a cylindrical cup having a magnetic rod supported 
coaxially therein, a frequency regulator for said tine con 
stituted by a spring clip having a pair of fingers clamping 
a rivet attached to the base of said cup and pivotable 
thereon, said clip having a toothed bridge portion which 
when angularly displaced effectively shifts the center of 
gravity of said element. 

2. A vibrator, as set forth in claim 1, wherein each of 
said tines is provided with said element and said regulator 
thereon to effect matching of said tines as well as fre 
quency control. 

3. A calibrated adjustment means for finely regulat 
ing the frequency of an electronically-controlled timepiece 
of the type having an electromagnetically-actuated tuning 
fork vibrator comprising, a small unbalanced loading mass 
pivotally secured to and near the free end of one of the 
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4. 
times of said tuning fork, whereby rotational displacement 
of said loading mass about its pivot serves to shift the 
center of gravity of said tine, and calibrated indicia co 
operating with said loading mass for indicating the amount 
of rotational displacement accorded said loading mass 
relative to said tine, whereby the angular positioning of 
said loading mass relative to said tine as defined by the 
markings on said indicia provides a calibrated means for 
altering the operating frequency of said tuning fork in 
small predetermined amounts. 

4. The calibrated adjustment means set forth in claim 
3 characterized in that the range of fine frequency regula 
tion provided by said means enables predetermined time 
piece corrections at least as small as one second a day, 
faster or slower, to be readily and accurately made. 

5. The calibrated adjustment means set forth in claim 3 
further characterized in that both of the tines which com 
prise said tuning fork contain thereon a respective load 
ing mass with associated calibrated indicia, whereby the 
center of gravity of each of said tines may be independ 
ently shifted in small predetermined amounts by rotation 
al displacement of its corresponding loading mass. 

6. The calibrated adjustment means set forth in claim 
3 further characterized in that rotational displacement of 
the center of gravity of said unbalanced loading mass in 
a direction away from the stem of said tuning fork 
vibrator decreases the operating frequency thereof, where 
as rotational displacement toward said sten increases the 
frequency of said vibrator. 

7. A calibrated adjustment means for finely regulating 
the frequency of a tuning fork (10) having a pair of 
vibrating tines (15, 16) comprising, respective small load 
ing masses (31, 32) eccentrically supported and pivotally 
secured to and near the free end of each of said tines 
of said tuning fork, whereby rotational displacement of 
a respective loading mass about its pivot serves to shift 
the center of gravity of its corresponding tine, and spaced 
indicia (t1, t2, t, t) associated with each of said respec 
tive loading masses for indicating the amount of rotational 
displacement afforded said respective loading masses rela 
tive to its corresponding tine, whereby the angular posi 
tioning of said respective loading mass relative to its tine, 
as defined by said associated indicia, provides a calibrated 
means for altering the operating frequency of said tuning 
fork in small predetermined amounts. 
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