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The present invention relates in general to elec 
tric clocks, and more in particular to electric 
clocks of the type in which an oscillating balance 
drives the clock train and in which the balance 
is maintained in oscillating condition by means 
of an electromagnet which is intermittently ener 
gized under control of the balance. 
The object of the invention is the improvement 

of a clock of the foregoing type by the provision 
of a new and improved drive mechanism through 
the medium of which the oscillatory notion of the 
balance is converted into the unidirectional no 
tion of the clock train. 
A special object is a self-starting drive mecha 

nism having features which insure reliable start 
ing of the clock under all conditions. 
The invention will be described in detail here 

inafter, reference being made to the accompany 
ing drawing, in which 

Fig. 1 shows the essential parts of a clock en 
bodying the invention; and 

Fig. 2 is a section on the line 2-2, Fig. 1, 
showing the improved drive mechanism. 
The invention may be employed in any elec 

tric clock of the general type hereinabove de 
Scribed. For a complete disclosure of a suitable 
clock of this type reference is made to United 
States Patent No. 2,356,983, granted August 29, 
1944. In view of the description in said patent, 
it will not be necessary to explain in detail the 
construction and operation of the whole clock, 
and the description will be limited, therefore, to 
the improved drive mechanism, except for such 
brief explanation of other parts as may be de 
sirable for an understanding of the invention. 

Referring to Fig. 1, the various parts of the 
clock are mounted on a frame which comprises 
the front plate 10, the plate , and the three 
posts 2, 3 and 4. The front plate O may be 
circular in shape, as shown, and has the three 
postS Secured to it by a riveting or staking opera 
tion. The plate is of irregular shape and 
rests on shoulders formed on the posts 2, 3 
and 4, whereby it is maintained in the proper 
spaced relation to plate ?o. The posts 2, 3 
and 4 are threaded above the shoulders and nuts 
are used to clamp plate in position. 
The balance comprises a ring 5, of brass or 

other suitable material, and a four-pole arma 
ture which also functions as a support for the 
ring. Two of the armature poles are indicated 
at 6 and 6. The armature is a sheet metal 
stamping of high grade magnetic material and 
is mounted in suitable manner on the balance 
arbor T. The balance arbor has a bearing at 
One end in the down-turned portion 8 of the 
frame plate and at the other end has a bear 
ing supported on the balance cock 9. Associated 
with the balance is the usual hairspring, indicated 
at 20. 

The electromagnet for oscillating the balance 
includes a core 21, a winding 22, and the pole 
pieces 23 and 24. The pole pieces are supported 
on the frame plate , and for this purpose are 
provided with slots whereby they may be forced 
on to the two ears by means of which the frame 
plate is supported on posts 2 and 3. The pole 
pieces are assembled to the frame plate before 
the latter is assembled on the posts. The pole 
pieces extend inwardly past the posts 2 and 3, 
whereby their respective free ends are brought 
into operative relation. With the four-pole arma 
ture which forms part of the balance. The Op 
posite ends of the pole pieces, extending upward 
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from the plate , are bifurcated to receive the 
core 2, and engage shoulders formed near the 
ends of the core, against Which they are clamped 
by nuts, as ShoWn. The parts are so proportioned 
that the heads of the spool on Which the Winding 
22 is carried rest on the frame plate f. The 
reference character 25 indicates a condenser 
which is connected in parallel. With the Wind 
ing 22. 
The circuit of the electromagnet is controlled 

by means of a pair of contact members 26 and 27. 
The contact member 2S is a flexible Spring and 
is supported in suitable manner on the post 3. 
The contact member 2 is the fixed member of 
the pair and is supported on One of the heads 
of the magnet spool. The contact spring 26 is 
normally out of engagement. With the contact 
member 27; that is, spring 26 is tensioned in 
the proper direction to break the contact. Dur 
ing Oscillations of the balance the spring 26 is 
actuated periodically into engagement With con 
tact member 27 by means of an armature 28 
secured to the Spring and a small permanent mag 
net 29 mounted on the balance arbor f7. The 
magnet 29 also functions, with the initial aid of 
the hairSpring, to restore the parts and maintain 
them in a definite normal position as shown in 
Fig. 2, whenever the clock stops due to the cur 
rent Supply being disconnected. In this position 
of the parts the contact between the spring 26 
and contact member 2 is closed. 
The OScillating balance operates the clock train 

by means of drive mechanism which will now be 
described, reference being had to Figs. and 2 of 
the drawing. 
Mounted on the balance arbor adjacent the 

four-pole arnature of the balance there is a 
roller 30, having the pin 3 projecting from the 
side thereof. The pin 3 may be of hardened 
steel or other suitable material, and lies in the 
fork which is provided at the end of arm 34 of 
the pallet lever. The latter part is shaped as 
shown in Fig. 2 and comprises the integrally 
formed arms 34 and 35 and the short tapered 
upright arm 40. The pallet lever is mounted on 
the shaft 38 which has a bearing at one end in 

  



2. 
the bracket 42 and at the other end in the up 
turned portion 43 of the plate . 
of the pallet lever carries a guard pin 33, which 
is located within the recess 32 in the roller 30 
when the parts are in the position shown. The 
bracket 42 extends upward from the frame plate 
f, to which it is Secured by screws, as indicated. 
The pallet lever is provided with the two pal 

lets 36 and 37, which may be hardened steel pins, 
by means of which the so-called escape wheel. 39 
is rotated. The escape Wheel is mounted on a 
arbor 44, which has a bearing at one end in the 
bracket 42 and at the other end in the post 4. 
Only a part of the airbor 44 can be seen in Fig. 1, 
since it is located below frame plate and di 
rectly underneath the arbor 38. The arbor 44 
drives the clock train, by means of the worm 45, 
which engages the gear, wheel 46, the latter being 
the first wheel of the train, The remainder of 
the clock train is not shown, but is of the usual 
and known construction. 
The reference character 4 indicates a light 

spring, which is mounted on post, 2. The spring 
4 is formed near the end so as to provide a 
W-shaped projection 47 which bears on the ta 
pered end of the arm 40 of the pallet lever. 
Spring 4 is tensioned downward, but applies no 
rotative force to the pallet-lever because the lat 
ter is on dead center. 
The complete clock, includes a back plate (not 

shown) which is mounted on postS. 2, 3 and 4 
in spaced relation to plate . For this purpose 
Suitable tubular spacers may be placed on the 
threaded portions of the posts above the nuts 
shown, and, the back plate may be held in place 
by additional nuts. The details of this construc 
tion are immaterial to the invention but are fully 
disclosed in the patent previously referred to. 
The back plate...is provided with an insulated ter 
minal to which one pole of the battery or other 
current Source is connected. This terminal ex 
tends through the back plate and engages the 
coil terminal 48 mounted on one of the heads of 
the magnet spool. The Spool may be of molded 
construction, in which case the coil terminal 48. 
and the contact member 2 are embedded in the 
two spool heads, respectively. 
From the foregoing the circuit of the electro 

magnet will be: readily understood. It extends 
from One pole, of the battery to the back plate 
terminal, and thence by Way of the coil terminal 
48, winding, 22 of the electromagnet, contact 
member 27, and contact spring, 26 to the frame. 
of the clock, which is connected in any suitable 
nanner to the other pole of the battery. 
The operation of the clock will now be ex 

plained, with special attention to, the functioning 
of the drive mechanism. 

It will be assumed to start with that, the bat 
tery or other source of current is disconnected, 

The arm. 34. 
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2,371,387 
spring and also brings about the release of arma 
ture 28 and the opening of the circuit of the elec 
tromagnet by the disengagement of contact spring 
26 and contact member 2. The balance then 
rotates in the opposite direction and as the mag 
net 29 passes the airmature 28 the latter is at 
tracted and the circuit of the electromagnet is 
again closed. The electromagnet thus receives 
another impulse of current, and the operation 
continues in this Way until in a few Seconds the 
balance is oscillating with its normal amplitude, 
the electromagnet being energized momentarily 
during each beat as the magnet attracts armature 
28 to close the circuit. 
The starting of the clock is facilitated by the 

action of spring 4f. As the balance starts to 
rotate, the roller 30 rotates also and the pin 3 
rotates the pallet lever. As soon as the latter has 
moved off dead center its rotation is accelerated 
by the spring 4f, due to the V-shaped projection 
47 engaging one of the tapeited sides of arm 4t. 
Thus the pallet lever delivers a secondary impulse 
to the roller 30 by means of the forked arm 34 
and pin 3, Which tends to augment the initial 
Swing of the balance. The power for the second 
ary impulse is stored in the spring 4 by the 
magnet 29, When it brings the parts to rest in 
the position shown in Fig. 2. When the clock, is 
running the spring A is tensioned during the 
first half of each beat, the power being supplied 
by the oscillating balance, and during the last 
half of each beat the spring 4 assists in rotation 
of the clock train, thus returning the power to 
the System. 
The pallet lever is shown in the intermediate 

position, in which it stands. When the clock, is 
stopped. When the clock is running, the pallet 
lever oscillates between two extreme positions in 
which the pin 3 on the roller 3. is clear of the 

40 fork and the motion of the balance is not impeded. 
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which means of course.that the clock has stopped. . 
When the clock is not running the various parts 
of the drive mechanism are in the position in 
which they appear in Fig. 2, as previously men 
tioned. The contact. 26-27 is closed, and the 
pallet lever is in its mid-position, with the spring 
A under tension. 
When the battery is connected a fow of cur 

rent over the previously traced circuit is estab 
lished and the electromagnet is energized. The 
resulting magnetic field passes through the arma 
ture which forms part of the balance, and a rota 
tive force is thus applied to the balance which 
tends to rotate it. in one. direction or the other. 
The rotation of the balance tensions, the hair 
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by the drive mechanism. The drive. is effected 
as the balance passes through a short range of 
movement at the middle of each beat, and at 
times, when it receives impulses from the electro 
magnet. The driving operation may now be con 
sidered more in detail. 

It may be assumed that the balance and roller 
30 are rotating in the direction shown by the 
arrow associated with the roller, having. com 
pleted one-half of the beat in this direction. The 
pin 3 has entered the fork on arm 34 of the pal 
let lever and has rotated the pallet lever to the 
position shown, tensioning the Spring 4 ... As the 
rotation of the roller: 3 continues, the pin 3. 
continues to rotate the pallet lever and very 
shortly the pallet pin 37 engages the tooth. 50 of 
the escape wheel 39. The continued rotation of 
the pallet lever now rotates the escape wheel, the 
power stored in spring 4 being of assistance 
in the rotation, as previously mentioned. When 
the pallet 3 arrives nearly at the botton of the 
notch between tooth 50 and the next adjacent 
tooth, the pin 3 on roller 3 leaves the fork, and 
the balance and roller continue their excursion 
in a counter-clockwise direction. The escape 
wheel has been advanced an angular distance 
equal to one-half the tooth Spacing. 

During the motion of the roller and pallet lever 
just described the guard pin 33 on arm. 3 of the 
pallet lever moves away from the balance arbor 

and as the pin 3 leaves the fork the distance 
between the guard pin 33 and the center of arbor 
fT is slightly greater than the radius of the roller; 
that is, the pin. 33 has moved far enough so that 
it does not bear on the periphery of the roller. 
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The pallet lever is held in this position, with guard 
pin 33 clear of the roller, by the spring 4. The 
guard pin is provided to prevent any displace 
ment of the pallet lever, Such as might be caused 
by an accidental shock, which would prevent 
the pin 3 from properly entering the fork on 
the return movement of the balance; but in the 
normal operation of the clock the guard pin is 
held just clear of the roller, which eliminates the 
drag that would otherwise be present. 
The rotation of the balance and roller 30 in the 

direction indicated is stopped by the hairspring 
in the usual manner and the rotation in the oppo 
site direction begins. As the balance approaches 
the middle of its beat the pin 3 enters the fork 
on arm 34 of the pallet lever and rotates it also. 
Shortly after the pallet lever passes its mid 
position, in which it is shown in Fig. 2, the pallet 
pin 36 engages the sloping face of tooth 5 of 
the escape wheel 39 and the continued movement 
of the pallet lever rotates the wheel in the same 
direction as before and through the same angu 
lar distance. As the pallet 36 arrives nearly at 
the bottom of the notch between tooth 5 and 
the next adjacent tooth the pin 3 leaves the 
fork and the balance and roller continue their 
rotation. The pallet lever is held in this posi 
tion by the spring 4f, until the pin 3 again enters 
the fork upon the next beat of the balance. 
The Operation continues in this manner as long 

as power is Supplied to the clock. When the 
battery is disconnected, as by opening of the bat 
tery circuit at some point outside the clock, the 
balance continues to oscillate, but with gradually 
decreasing amplitude, until eventually the mu 
tual attraction between the magnet 29 and the 
arnature 28 is Sufficient to overcome the inertia 
of the balance and the parts are brought to rest 
in the position in which they are shown. In this 
connection it should be noted that the rotative 
force due to the attraction between magnet 29 
and armature 28 is considerably greater than 
the force which can be applied to the pallet lever 
by Spring 4, which insures that the pallet lever 
will be brought to mid-position each time the 
clock stops. 
The invention having been described, that 

which is believed to be new and for which the pro 
tection of Letters Patent is desired will be pointed 
out in the appended claims. 

I claim: 
1. In a drive mechanism for a clock, a toothed 

wheel, a pallet lever for rotating said wheel re 
Sponsive to oscillation of the lever, means in 
cluding a balance for oscillating said lever, a 
Spring acting on said lever and tending to ro 
tate the same except when the lever is in mid 
position, and means including a permanent mag 
net for returning said pallet lever to mid-posi 
tion against the tension of said spring whenever 
the balance comes to rest. 

2. In a drive mechanism for a clock, a bal 
ance Supported on an arbor and adapted to oscil 
late, a pallet lever adapted to be oscillated re 
sponsive to oscillation of said balance, a toothed 
wheel adapted to be rotated by said pallet lever, 
a spring acting on said pallet lever and tending 
to rotate the same to one or the other of the ex 
treme positions which the pallet lever assumes 
during oscillation, said spring and lever being 
So arranged that the spring exerts no rotative 
force on the lever when the latter is in a posi 
tion midway between said extreme positions, and 

3 
atting with an armature fixed against angular mo 
tion around said arbor to maintain said pallet 
lever in mid-position until said balance starts 
oscillating. 
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a permanent magnet on the balance arbor cooper- T5 

3. In a drive mechanism for a clock, a toothed 
wheel included in the clock train, a pivoted pallet 
lever for rotating said wheel responsive to oscil 
lation of the lever, means for oscillating said 
lever on its pivot, a Spring acting on said pallet 
lever and tensioned during the first part of an 
Oscillation of the pallet lever in one direction, 
said Spring being effective during the latter part 
of Said Oscillation to apply force to the palet 
lever to assist in driving said wheel, and means 
effective when the clock stops for partly oscillat 
ing said lever to tension said spring. 

4. In a drive mechanism for a clock, a toothed 
wheel for driving the clock train, a pivoted pallet 
lever for rotating Said wheel responsive to oscilla 
tion of the lever, the said lever being ineffective 
to drive said wheel until the lever has passed 
the halfway point in each oscillation, means in 
cluding a balance for oscillating said lever, a 
Spring acting on said lever during the last half 
of each oscillation to aid the balance in com 
pleting, such oscillation, said spring being ten 
Sioned by said balance and lever during the first 
half of each oscillation of the lever, and means 
effective to complete a half oscillation of said 
lever and tension said spring if the balance stops 
OScillating. 

5. In a drive mechanism for a clock, a toothed 
wheel for driving the clock train, a pivoted pallet 
lever for rotating said wheel responsive to oscil 
lation of the lever, the said lever being effective 
to drive said wheel only during the last half of 
each oscillation, means including a balance for 
Oscillating said lever, a spring associated with 
Said lever for receiving and storing power from 
the balance during the first half of each oscilla 
tion which is applied to said lever to aid in driv 
ing Said wheel during the last half of each 
Oscillation, and means for insuring that said lever 
comes to rest in mid position with said spring 
under tension when the clock stops. 

6. In a self-starting clock having a balance, 
means including an electromagnet for causing the 
balance to Oscillate, drive mechanism responsive 
to oscillation of the balance for advancing the 
clock train, means for starting and stopping the 
clock by closing and opening the circuit of said 
electromagnet, and means associated with said 
drive mechanism for storing power when the 
clock stops and for applying at least a part of 
Such power to the balance when the clock is 
Started again. 

7. In a self-starting clock, a balance supported 
on an arbor, an electromagnet, a permanent 
magnet on the balance arbor controlling the cir 
cuit of Said electromagnet to cause the balance 
to Oscillate, drive mechanism responsive to oscil 
lation of Said balance for advancing the clock 
train, means for starting and stopping the clock 
by closing and opening the circuit of said elec 
tromagnet at a point outside the clock, said per 
manent magnet being effective whenever the clock 
is stopped to bring the balance and a part of said 
drive mechanism to predetermined positions, and 
means aSSociated with said drive mechanism and 
responsive to movement of said part thereof to 
said position to store power which is applied to 
the balance when the clock is started. 

JEAN FINK. 

  


