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To c.7/ It'? O72, it 7 (7/ conce 772. 
Be it known that I, CHARLES I. CROOK, a 

citizen of the United States, residing at Elgin, 
county of Kane, and State of Illinois, have 

5 invented certain new and useful Improve 
ments in Electric Synchronizing Nechanism 
for Clocks, which are fully set forth in the 
following specification, reference being had 
to the accompanying drawings, forming a 

Io part thereof. 
This invention relates to devices for syn 

chronizing clocks, connected in a system with 
a central or controlling clock, by which all 
the clocks in the system are synchronized or 

I5 set in agreement by means of an electric cir 
cuit controlled by said central clock. 

It consists of details of Construction set 
forth in the claims. 

In the drawings, Figure 1 is a front eleva 
2O tion of a portion of a clock mechanism. Fig. 

2 is a detail sectional plan of the armature 
and lever connected therewiih, which are 
shown in relation with the Wheel upon which 
the synchronizing action is performed, the 

25 clock-frame being shown in section through 
the bearings of said wheel and a mature. 
Fig. 3 is a detail edge elevation of the lock 
ing-lever. Fig. 4 is a detail section of the 
frame at the plane of the line 4 4. On Fig. 1. 

3o Fig. 5 is a detail elevation showing a portion 
of the synchronizing mechanism modified in 
respect to the locking device. 
A is the forward frame-plate; b, d, and C, 

the staffs, respectively, of the seconds-hand B', 
35 minute-hand D', and intermediate wheel C. 

B, C, and D are wheels in the train con 
necting said hands, and E is the wheel in the 
same train, whose staff, (not shown,) being a 
sleeve of customary form, carries the hour 

4o hand E'. The principal train, with which 
this train is frictionally connected, may be of 
usual type and is not shown. The device for 
frictional connection is partly shown. On the 
wheel C, consisting of the locking-spiring F, 

45 which need not be further described, all that is 
necessary for the purpose and understanding 
of this invention being that it should be under 
stood that the train shown is frictionally con 
nected with the principal train by the con 

5o meeting of the wheel C with its staff c, which 

frictional connection is effected by means of 
the locking-spring F. 
G is the synchronizing-electromagnet. 
I is the amature. This almature is 

mounted on the lever 5, which is fulcrumed 
on the frame, the level having the portion J" 
extending across from the front plate A to 
the back plate A" and provided with trun 
nions J' and J', which take in the front and 
rear plates A and A', respectively. The le 
Wei-arm extends from the fulcrum of the 
lever across toward the left beyond the front 
plate and is provided with two forwardly pro 
jecting studs J and J. These studs are 
adapted to protrude through the openings in 
the front plate, one at the right and the other 
at the left of a fore-and-aft plane through 
the vertical staff C. 
The bearing in the plate A" for the real 

trunnion) of the al'mature-level'J is slotted 
or elongated in a direction obliquely down 
ward and Out Wal'd-that is to say, to the 
right, viewing it from the forward side-so 
that the position normally assulmed by the 
armature and lever under the action of grav 
ity is that shown in dotted line in Fig. 2, the 
arnature being oblique to the plane of the 
axes of the magnet-poles and also oblique to 
the horizontal plane in Which said poles tel 
lminate - that is, the real end of the armature 
drops downward and outward under the ac 
tion of gravity, causing the lever-arm J to ex 
tend from its fulcrum obliquely rearward as 
it extends over toward the left behind the 
plate A, this position being shown in dotted 
line in Fig. 2. At this position, which is the 
position assumed when the magnet is deener 
gized or neutral and does not attract the arma 
ture, the studs J and Jolo not project into the 
plane of the wheel C and do not in any man 
ner affect the action of the train. When, 
however, the magnet is energized and the al 
mature is lifted into contact with the magnet 
poles, the real trunnioni", traveling upward 
in the slotted bearing j', comes into the po 
sition shown in full line in Fig. 2, causing the 
lever-arm J to extend in a plane parallel With 
the plate A and to thrust its studs J and J 
forward past the plane of said plate and into 
and across the plane of rotation of the wheel 
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C. This movement takes place substantially 
simultaneously with the rocking movement 
of the lever about its fulcrum caused by the 
upward movement of both the forward and 
rear end of the armature, so that being first 
thrust forward through the wheel C the studs 
are carried downward with the lever-al'n J 
and collide with the spokes of the wheel be 
low them, respectively, coming to rest when 
the armature reaches the limit of its move 
lment to Ward the poles, which, being an un 
Variable position, blings the wheel C to an 
unvariable position-to Wit, that shown in 
Fig. 1-wherein the studs J and J are upon 
the spokes, respectively, which were next be 
low them on opposite sides of the vertical 
plane of the axis of the wheel at the instant 
When the synchronizing action caused by the 
energizing of the magnet occurred. The 
movement which will be given to the wheels 
by the contact of the studs J° and J8 with its 
spokes depends upon the variation of the po 
sition of the wheel at that instant from the po 
sition to which it would be forced by such 
contact of the studs with the spokes, this po 
sition being the true position at the instant 
of synchronizing-to wit, the position which 
the wheel should occupy at twelve o'clock m., 
for example, if that is the hour for synchro 
nizing-all of the hands being in line. In so 
far as the wheel varies from this position, be 
ing either faster or slower, it will be moved, 
thus correcting the variation of the clock from 
the true time. 
When the clocks of a system designed to 

be synchronized together are used in such sit 
ulations as permit the employment of a tele 
graph-line to be used as the connecting-cir 
cuit-as, for example, in the case of clocks 
of the Several stations of a railroad-it is de 
sirable to avoid the necessity of constructing 
an independent circuit, and for this purpose 
it is customary to connect the clocks by proper 
switches with the telegraph-line for a very 
short time about the time of synchronizing, 
the line being for that time held out of other 
use. If after the synchronizing action has 
occurred the operator in charge neglects to 
disconnect the clock, an impulse will be ex 
perienced by the armature at every closing 
of a telegraph-key in the Ordinary use of a 
line for sending messages, and in the absence 
of any device to prevent such a result the 
clock would be reset at every such impulse 
back to twelve o'clock, thus defeating the 
synchronizing action which was performed at 
the proper time. Such a result is avoided in 
my invention by the use of the locking-lever 
IK, which is fulcrumed on the frame at , ex 
tends up past the lever-arm J, and has a shoul 
der K", affording a positive seat for a stop 
pin J, provided on the lever-arm J, said le 
ver-arm being locked against the movement 
which would be imparted to it by the magnet 
attracting the armature when the pin is thus 
lodged on the shoulder. The lever normally, 
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spring K, which bears against the pil J, as 
illustrated in Fig. 1, stands in the position at 
which its said shoulder seats the stop-pin, 
and thus locks the level-arm J. The wheel 
D has an abutment on One of its spokes, into 
whose path, as the wheel revolves, a dog R, 
pivoted on the lever K below its fulcrum, nor 
mally protrudes when said lever is at Said 
locking position-to wit, with its shoulder 
stopping the pin J. The dog assumes this 
normal position under the action of gravity 
upon its Outer end, which is stopped at the 
lower side against the outer edge of the lever 
K by means of the slight abutment k with 
which the dog is there provided in Fig 3. As 
the wheel D revolves the abutment D'", com 
ing into contact with the dog K on the upper 
side thereof, produces no effect upon the le 
wer K until the dog K has first been rocked 
Over its pivot away from normal position far 
enough to bring the abutment l', provided 
at the outer end of the dog, against the Outer 
edge of the lever K, whereby the dog is stopped 
in its motion about its pivot, so that the con 
tinued rotation of the wheel C causes the abut 
ment D, since it can no longer rock the dog 
about its fulcrum on the lever, to swing the 
lever about its fulcrum l; on the frame, the 
lower end of said lever being forced outward 
and the upper, which has the shoulder IX', be 
ing carried in Ward, whereby said shoulder is 
carried out from under the pin j', which thus 
overhangs the incline lic' at the upper end of 
said lever. The interval during which the le 
Vel' IX is thus held in non-locking position 
that is, with its shoulder out from in under the 
pin J-is calculated to be sufficiently in ex 
cess of all ordinary variation of the clock be 
tween the intervals of the synchronizing ac 
tion to cover that variation safely-that is, 
to insure that the synchronizing action will 
take place in that interval. 
When the synchronizing-magnet is ener 

gized by the controlling-clock at the instant 
of synchronizing, the lever J being rocked 
Over its fulcrum, as above described, and the 
pin J being thereby forced downward, said 
pin, operating upon an incline c' of the lever, 
Swings said lever inward at its upper end and 
outward at the lower end far enough to carry 
the point of the dog K clear of the abutment 
k', which is presumed not yet to have been 
carried clear of said dog by the rotation of 
the wheel D, and thereupon the dog, resum 
ing its normal position under the action of 
gravity, has its point lifted past the abutment 
D, so that when the instant of synchronizing 
action is over, the magnet being de?nergized 
by the breaking of the circuit at the control 
ling-clock, the arnature falling, and the lever 
KSWinging upward at its inner end, and the 
pin J being lifted off the end of the lever IX, 
said lever is restored by the action of gravity 
or the spring R* to its locking position and 
the dog has its point thrust inward above or 
behind the abutment D'". By this means 

both by gravity and by the action of the when the lever J is kept unlocked during a 
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sufficient interval to cover the synchronizing 
action as soon as that synchronizing action 
has occurred it is again locked, and no mat 
ter how often the magnet is re&nergized the 
lever cannot be actuated until the wheel D 
has made another revolution and the abut 
ment D10 again engages the dog and disen 
gages the lever K from the pin J'. 

It will be observed that notwithstanding the 
locking of the lever J in the manner described 
by the lever Kagainst possibility of Swinging 
the former lever about its fulcrum said lever 
might only be pulled up at the rear end by 
the energizing of the magnet, and this would 
thrust the pins J° and J forward into the 
plane of the wheel C with a tendency to in 
terrupt, the action of that wheel, although the 
lever could not be rocked in the manner de 
scribed and designed for the purpose of syn 
chronizing. To prevent this action, i strike 
from the plate A inward a tongue (, in posi 
tion to check any forward movement of the 
lever-al'm Juntil after said aim has been de 
pressed below said finger C. Since such de 
pression cannot take place while said ever 
arm is locked by the lever IX, the forward 
In Ovement cannot take place intil the uin 
locking occurs. 

It will be evident tilat it is not necessary 
to locate the dog K on the lever it, but that 
a dog might instead be pivoted on the wheel 
D with the same effect. Such a structure is 
shown in Fig. 5, the dog K, loosely pivoted 
at le" on the wheel D, having a lange of play 
about its pivot determined by the extent of 
the opening K', in which the pin D10, fixed 
in the wheel D, protrudes. The nose at the 
free end of the dog engages with the nose K't 
On the lever K, which is modified in for in to 
this extent from the form shown in Fig. 1, 
and by Such engagement the dog K is held 
While the wheel D rotates far enough to carry 
the pin Dacross the opening K, and only 
after that amount of travel the further rota 
tion of the wheel causes the dog to actuate 
the lever K. With the Saine effect, as in the 
form shown in Fig. 1. When the synchro 
nizing action takes place, the dog K9 is en 
tirely released from the nose of the lever is 
and drops again to the position shown in Fig. 
4, SO that the lever K, when it swings back 
to locked position, is above or behind the nose 
of the dog. 

I claim 
1. In combination with the hands-train of a 

clock, an electromagnet mounted on the clock 
frame and a circuit in which the same is en 
ergized; an armature for said magnet aind a 
lever connected thereto and actuated by the 
movement of the arnature toward and from 
the magnet-poles, said lever having a pin or 
projection which, in Said movement of the le 
Ver, is protruded through the plane of rota 
tion of a wheel in Said train and innoved later 
ally after such protrusion to encounter a spoke 
Or Web Of Said wheel and rotate the same. 

2. In combination with the hands-train of a 

clock, an electromagnet and a circuit in which 
the same is energized; a lever fulcrumed On 
the clock-frame and adapted to Swing ob 
liquely toward the plane of rotation of a wheel 
in said clock and having a pin or finger which, 
in such oblique movement, extends through 
and moves laterally in the plane of rotation 
of said wheel, and an armature for the Imag 
Inet connected with said ever, whereby Said 
movement of the lever is caused by the enel 
gizing of the magnet. 

3. In Combination with the hands-train of a 
clock, an electromagnet and a circuit in which 
the same is energized; all al'mature for the 
magnet and a level connected to and actuated 
by the armature in the movement of the lattel' 
toward and from the magnet-poles, such le 
yer having two pins oil fingers which in such 
movement of the lever are protruded through 
the plane of a wheel of said train and moved 
laterally after such protrusion, said pins or 
fingers being so located that in Stich lateral 
movement they encounter the Web Ol' Spokes 
of said wheel at oxiosite sides of the Center 
of the wheel; whereby they tend, One to l'o- 
tate the wheel, and the other to arrest its ro 
tation. 

4. In coin bination with a hands-train of a 
clock, an electroinagnet, and a circuit in which 
the saine is energized, an arnature for the 
magnet; a lever to which the same is attached 
having trunnions by which it is fulcrumed On 
the clock-frame, the bearing for One of Said 
trunnions being elongated to permit One end 
of the armature to drop away from the mag 
net faither than the other, whereby the arma 
ture's novelinent toward and from the magnet 
causes the lever to swing to Ward and from the 
plane of rotation of a wheel in said train and 
also to oscillate in the general direction of such 
plane, said lever having a pin or finger which 
is protruded through the plane of such wheel 
by the first-mentioned movement of the lever, 
and moved laterally in such plane by the SCC 
ond-mentioned novellent as and for the pull 
pose set forth. 

5. In combination with the clock - frame 
having front and back plates, the hands-train 
mounted oil the front plate, the electromag 
net mounted on the frame and the circuit in 
which it is energized; the lever-arm J having 
the trunnions f' and j', the former journaled 
in the front plate, and the latter in the back 
plate, the journal-bearing in said back plate 
being elongated or slotted in a direction ap 
proximating the general direction of the le 
ver-arm; whereby said 'ear trunnion may 
have a movement in a direction to cause the 
level-aim to approach and lecede from the 
front plate, said level-arm having the pins 

° and Jadapted to be protruded through a 
wheel in said hands-train by such movement 
of the rear truniaioi), whereby the movement 
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6. In combination with the hands-train of 
a clock, an electromagnet mounted on the 
frame and a circuit in which it is energized; 
an armature for such magnet and a lever con 
nected thereto and actuated thereby and 
adapted to act upon a wheel in said train 
When the magnet is energized; a second lever 
adapted to lock the first lever against the 
movement in which it may actuate the said 
train-Wheel, and an abutment on a wheel of 
the train adapted as such wheel rotates to 
actuate Said locking-lever and disengage it 
from the first lever, whereby the synchroniz 
ing movement of the first lever is permitted 
only after the second level has been actuated 
by said abutment. 

7. In combination with a hands-train of a 
clock and an electromagnet mounted on the 
frame and a circuit in which such magnet is 
energized, an armature for the magnet; a le 
ver connected to and actuated by the arma 
ture and adapted when so actuated to actuate 
a wheel of the hands-train to set the hands; 
a second lever adapted to lock the first lever 
against such setting movement; a wheel in 
the hands-train adapted to actuate the lock 
ing-lever, the means for the actuation of the 
lever by such wheel consisting of a dog piv 
oted on One of said parts and having a limited 
range of movement about its pivot and adapt 
ed to normally stand at one limit of said range 
Of movement, and an abutment on the other 
of said parts adapted to encounter said dog 
as the Wheel revolves, and cause it to be 
moved to the opposite limit as the wheel con 
tinues to revolve; whereby, at such opposite 
limit the engagement of the wheel and lever 
becomes positive and the lever receives the 
unlocking movement; the synchronizing-le 
Ver having an abutment which acts upon the 
locking-lever in the synchronizing movement 
to move said locking-lever in a direction to 
disengage the abutment and dog and permit 
the latter to resume its normal position, where 
by the return of the locking-lever to locking 
position is permitted without causing a re 
encounter of the dog and abutment. 

S. In combination with the hands-train of a 
clock, an electromagnet mounted on the frame 
and a circuit in which such magnet is ener 
gized; an armature for the magnet; a lever 
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to which the same is attached having trun 
nions by which it is fulcrumed on the clock 
frame; the bearing for one of said trunnions 
being rotated to permit one end of the mag 
net to drop away from the trunnion farther 
than the other, said lever having a pin or fin 
ger which is protruded through the plane of 
rotation of a wheel in said train by the lat 
eral movement of the level which results from 
the straightening up of the armature when 
attracted toward the magnet; a locking de 
vice which prevents the oscillation of the le 
ver about its fulcrum in a direction to per 
mit the armature to approach the magnet and 
a stop projecting from the frame which pre 
vents said lateral movement of the lever 
while the armature is prevented from ap 
proaching the magnet; whereby the finger of 
the lever is prevented from protruding into 
said wheel of the train without also moving 
in a direction to actuate said wheel. 

9. In combination with the hands-train of a 
clock and an electromagnet mounted on the 
train and a circuit in which such magnet is 
energized, an armature for the magnet; a le 
ver connected to and actuated by the arma 
ture and adapted when so actuated to actu 
ate a wheel of the hands-train to set the 
hands; a second level adapted to lock the first 
lever against such setting movement; a dog 
pivoted on said lever and having a limited 
range of movement with respect thereto and 
tending normally to stand at one limit of Said 
range; a wheel in the train having an abut 
ment which, as the wheel rotates, engages 
the dog when said dog is in Said normal pO 
sition and the lever is in locking position; 
the hand-setting level having an abutment 
which engages the locking-lever in the set 
ting movement of the former and actuates 
the locking-lever in a direction to disengage 
the dog from the abutment, substantially as 
and for the purpose set forth. 

In testimony whereof I have hereunto set 
my hand, in the presence of two witnesses, at 
Chicago, Illinois, this 7th day of January, 1897. 

C. M. CROOK. 
Witnesses: 

CHAs. S. BURTON, 
JEAN ELLIOTT. 
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