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This invention relates to apparatus for syn 
chronizing clocks, and in particular, to appa 
ratus wherein a master clock having an auxiliary 
springetype motor and conventional escapement 
mechanism is controlled from a remote point by 
anelectrical impulse to come into synchroniza 
tion with another master clock from which im 
pulses originate. 

Ordinarily clock systems comprised of master 
clocks and so-called secondary clocks, which are 
controlled by the master clock, are dependent 
for originating corrections of time upon a set 
ting of the master clock whereupon by devious 
means all of the secondary clocks are caused to 
fall into synchronization, such synchronizing 
being carried out at predetermined periods of 
time. One such system is explained and illus 
trated in vU. Patent 1,878,931 to Larrabee. In 
some time systems the master clock may be 
spring driven, in others an electric synchronous 
motor may provide the drive, and in still others 
a combination of the two is used for initiating‘ 
the driving of the master clock. An example of 
the lastdnentioned type of master clock driving 
mechanism is shown in U. S. Patent 2,424,119 
to Best. A further application of a master clock 
in a time system such as has been previously 
referred to is shown in'a co-pending application, 
Serial No. 990 ?led January '7, 1948, by Johnson 
and Geiger. 
As explained in the co-pending application re 

ferred to above, it is obvious that in the case 
of an electrical power failure the synchronous 
motor, which normally provides power for driv 
ing the master clock mechanism, is brought to 
rest whereupon a cooperating spring motor takes 
over the drive and operates until the synchro 
nous motor is again restored to its intended func- 
tion. In some time systems two or more'master 
clocks, sometimes referred to as slave master 
clocks, are controlled'by a single master clock 
of exceedingly high accuracy. In these systems 
the so-called slave master clocks each control a 
plurality of secondary clocks and may them 
selves be corrected periodically from a single 
supervisory master clock controlling all of the 
satellite time systems. It is to such time-con 
trolling devices that the present invention is 
particularly adapted. 
The principal object of this invention is to 

provide a simple and e?ective means for cor 
recting clocks having spring driven motors by 
means of periodic electrical impulses. 
Other objects of the invention will be pointed 

out in the following ‘description and claims and 
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2 
illustrated in the accompanying drawings, which 
disclose, by way of examples, the principle of the 
invention and the best mode, which has been con 
templated, of applying that principle. 
‘In Fig. l of the drawings a partial view of a 

clock mechanism is shown adapted to embody 
the present invention. The section of the clock 
shown in the drawing of Fig. 1 represents sub 
stantially the clock mechanism referred to in the 
co-pending application discussed above, as indi 
cated by the corresponding reference charac 
ters. It is to be understood, however, that the 
present invention maybe embodied in any spring 
driven clock having an escapement similar to 
that shown in the-drawings. 

Fig. 2 of the drawings is a detail view illus 
trating the precise manner of operation of the 
invention. 
Now referring to Fig. 1 of the drawings a 

mounting plate 19 is arranged to be fastened in 
an appropriate manner to a face plate 20 (see 
Figures 1 and 2, application Serial No. 99-0, J anu 
ary 7, 1948), so as to provide a support for a 
yoke I3 .of an electromagnet l2. The electro 
magnet I2 is positioned above a balance wheel 
18 in isuchamanner that an iron slug H mount! 
ed in the periphery of the balance wheel 18 is 
positioned radially at approximately 120 degrees 
from the pole tip l2 of the magnet when the 
balance wheel .18 is at rest. Normally when the 
spring motor is driving the mechanism the bal 
ance wheel 18 oscillates upon a shaft l0 regu 
lated‘bya spring 82 under the control of a regu 
latingarm I82 having a bifurcated end I84 which 
straddles a regulating pin (not shown). It is 
to be understood that any conventional escape 
ment mechanism may be employed for driving 
the balance Wheel '58; however, for purposes of 
clari?cationthe marine escapement mechanism 
shown in the copending application of reference 
may be considered most suitable. In this con 
nection a small gear 86 mounted upon a ‘seconds 
shaft 84, which is journalled between the front 
plate 20 and a rear plate 22, meshes with a large 
gear .62, which is driven by the spring motor, in 
such a way that shaft 84 turns at a rate of 
1 R. P. M. Acam I4 is also mounted on the 
shaft .84 to rotate with the gear v86. A pair of 
Contact straps H and I8. respectively, are 
mounted in an insulated plug}! which is sup 
ported between the front andrear plates 20 and 
22, respectively. Contacts“; are provided on the 
endsofthestraps l1 and 18 and a- bearing mem 
ber l.5.is provided on the strap I8 to cooperate 
with the cam 14 so that asshaft 84 revolves the 
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contacts l6 will be made and broken for pre 
determined periods. 
In operation the clock mechanism embodying 

the present invention is given sufficient potential 
energy by winding its main spring to drive the 
gear 62 and operate the balance Wheel 18 thereby 
rotating the shaft 8t at a predetermined rate of 
one revolution per minute. The regulating arm 
I82 is then adjusted so that the balance wheel 
is oscillates at a higher rate than is necessary to 
cause the clock mechanism to keep correct time; 
i. e., shaft 8!! actually turns at a rate greater than 
1 R. P. M., consequently the clock mechanism 
will gain time at a rate depending upon the ad 
vancement of the regulating arm I82. At regular 
predetermined intervals electrical impulses of 
predetermined duration are supplied from a suit 
able electrical source for energizing the electro 
magnet i2 which through its pole tip 12a (Fig. 2) 
will attract the slug H thereby stalling the bal 
ance wheel ‘i8; consequently, as actual time pro 
gresses, the clock mechanism will remain inoper 
ative for the duration of each electrical impulse 
due to the balance wheel ‘i8 being held stationary, 
and a corresponding correction in time will be 
made to compensate for the time normally gained. 
One manner in which the above time correct 

ing operation can be carried out is by arranging 
the member I5 and the cam M so that contacts 
it Will be closed for the ?rst 210 degrees of each 
revolution of the shaft ‘84 (corresponding in time 
to approximately the ?rst 35 seconds of each 
minute) and opened for the remaining 150 de 
grees of each revolution of the shaft 851 (corre 
spending in time to approximately the last 25 sec 
onds of each minute). The clock movement is 
then regulated by means of the fork 182 to run 
at a “fast” rate so that it gains approximately 
one quarter of a second per minute, and a source 
for providing electrical impulses is connected to 
the magnet E2, the contacts It being connected in 
series therewith. Since contacts l6 are closed 
from the zero or 60 seconds position to the 35 sec 
onds. position, an electrical impulse during this 
period will energize the magnet l2, which will 
therefore stop and retain the balance wheel 18 
due to the magnetic attraction of the slug II and 
the pole tip [2a of magnet l2. During the period 
of rotation of shaft 84 from the 35 seconds posi 
tion to the zero or 60 seconds position the con 
tacts it will be open and the magnet [2 can not 
be energized. 

Let it be assumed that an electrical impulse of 
2 seconds duration is delivered to the magnet I2 
via the series contacts l6 beginning the 58th sec 
ond of each minute, and that such impulses are 
supplied regularly by a master clock such as dis 
closed in U. S. Patent 1,878,931. Also assume 
that the mechanism shown in Fig. l of the draw 
ings is incorporated into a slave master clock 
having a spring motor drive, and that the clock 
is on time. Consequently when the 2 second 
impulse occurs, the shaft 84 of the slave clock 
will be at a position corresponding to the 58th 
second and contacts it will be open so that the 
magnet i2 is not energized and no time correc 
tion is made. If the slave master clock is 1 sec 
ond fast, for example, the shaft 84 will be at a 
position corresponding to the 59th second when 
the 2 second impulse arrives (at the 58th second, 
actual correct time), and the contacts 16 will be 
open. However, the contacts [6 will close when 
shaft 8% revolves to a position corresponding to 
the 60th second, and since the electrical impulse 
at thattime (one second later) has _a_ remaining 
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4 
duration of 1 second, the magnet I2 will be ener 
gized to attract the slug ii in the balance wheel 
18, halting its oscillations for 1 second, the slave 
master clock will lose 1 second in time thereby 
being corrected to indicate the correct time. 
Similarly a full correction of the slave master 
clock is made when it is 2 seconds fast. 
When the slave master clock is more than 2 

seconds fast a correction will be made of the order 
of 2 seconds each minute until correct time is 
again indicated by the slave master clock. With 
the arrangement of cam l4 and member l5‘, de 
scribed above, corrections up to 37 seconds “fast” 
in the slave master clock can be compensated. 
It is obvious that no correction can be effected 
electrically if the slave master clock is “slow,” 
except by regulating the arm I82 to cause the 
spring motor under control of the balance wheel 
18 to drive shaft 84 at a higher rate. For most 
practical purposes, however, a correction of a 
fraction of a second per minute is sufficient in the 
slave master clock so that the speci?c arrange 
ment illustrated, by which the slave device gains 
a fraction of a second during the ?rst part of 
each minute and is corrected to lose what has 
been gained at the end of each minute, is quite 
adequate. 
The principal advantage in apparatus of the 

type herein described is in its simplicity, its adap 
tion to existing equipment Without major rede 
sign, and its smoothness of operation whereby the 
balance wheel of a spring clock is adjustedby 
magnetic force having no tendency to jam or 
damage the delicate escapement mechanism 
therewith associated. 
While there have been shown and described 

and pointed out the fundamental novel features 
of the invention as applied to a preferred em 
bodiment, it will be understood that various omis 
sions and substitutions and changes in the form 
and details of the device illustrated and in its 
operation may be made by those skilled in the 
art, without departing from the spirit of the 
invention. It is the intention, therefore, to be 
limited only as indicated by the scope of the 
following claim. 
What is claimed is: 
In a secondary clock for use in a clock system 

wherein a spring-driven secondary clock is peri 
odically brought into time agreement with a 
master clock by an electrical impulse trans 
mitted by the master clock during the final por 
tion of each of predetermined units of time, the 
combination of a spring-driven marine escape 
ment mechanism in said secondary clock includ 
ing a balance Wheel constructed and arranged 
to oscillate about a normal rest position at a 
frequency greater than that necessary to measure 
accurate time as de?ned by the master clock 
and composed principally of a non-magnetic ma 
terial, a magnetic slug insert mounted in the 
periphery of said balance Wheel, a time shaft 
rotating under control of said escapement mech 
anism at a rate in excess of one revolution per 
said unit of time, electrical contacts, a cam on 
the said shaft constructed to close said electrical. 
contacts during an initial portion of said unit of 
time as measured by the secondary clock, an 
electromagnet adjacent the periphery of said 
balance Wheel and so located as to attract when 
energized the said slug and arrest the oscillation 
of said balance Wheel at an angular position of 
the balance wheel other than said normal rest 
position, a circuit in which said contacts and said 
electromagnet are connected for receiving the 
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electrical impulse from the master clock to ener 
gize said electromagnet when said cam closes said 
electrical contacts during said initial portion and 
when said initial portion concides with the trans 
mission of the electrical impulse from the master 
clock. 

RAYMOND H. BARROWS. 
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