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My invention relates to clock movements, and in particular to a simple, compact 
driving connection between the clock motor 
and the hands thereof whereby second, min 
ute and hour hands may be mounted on the 
same axis and cooperate with the same dial, 
and whereby the slower moving hands may 
be readily adjusted with respect to the driv 
ing motor for the purpose of Setting the 
clock. Another feature of my invention is 
an improved signaling deyice to be em 
ployed when the clock is driven by an elec 
tric motor to indicate when the power has 
been off and the clock needs resetting. 
The features of my invention which are 

believed to be novel and patentable will be 
pointed out in the claims appended hereto. 
For a better understanding of the invention, 
reference is made in the following descrip 
tion of one form of my invention repre 
sented in the accompanying drawings, in 

, which Fig. 1 represents the face of the clock 
showing the three clock hands mounted on 
the same axis, and the signaling device; 
Fig. 2 shows the arrangement of the driv 
ing mechanism directly behind the clock 
face, the latter being remoyed; Fig. 8 is a 
grily exploded perspective view of the 
riving mechanism, including the driving 

motor: Fig. 4 is a sectional view taken on 
the central axis and shows an additional 
automatic clock setting feature to be ex 
plained; Figs. 5 and 6 are sectional views 
taken at right angles to each other, showing 
the gear reduction and the friction device 
employed to enable the clock hands to be 
set by hand; and Fig. 7 shows a spring rod 
before it is bent into a circular shape and 
inserted between the relatively adjustable 
parts of the friction device. . . . 
The general appearance of the clock face 

in the embodiment of the invention herein 
after explained is shown in Fig. 1; 13, 14 
and 15 represent hour, minute and second 
hands, respectively, all mounted on the same 
axis and cooperating with the same dial. 
An opening 16 is provided in the clock face 
and back of this opening is a circular indi 
cator 17 represented in dotted lines. As 
shown in Figs. 2 and 3, this indicator has 
a sector 18 painted white, and has another 
sector 19 painted red, or other appropriate 
colors. It is secured to a shaft 20 which 
is rotatably mounted in the clock plates 21 

and 22, and extends rearward above the 55 
iaminated field core 23 of the self-starting 
Synchronous driving motor 24. Adjacent 
the magnetic core 23, an iron armature 23 
is secured to the shaft 20. This armature 
is overbalanced with respect to the axis of 60 
rotation of the shaft, and in the position 
shown in Fig. 3 the heavier portion is just 
of the vertical axis above the shaft, while the lighter portion is out of contact with 
but closely adjacent the magnetic core 23 65 
of the motor, where it is held by magnetic 
attraction due to the field flux of the motor 
when the latter is energized. This is the 
nornal position of the indicating device 
which brings the white portion of the indi- 7?. 
cator 1, which is preferably the same color 
as the clock face, over the opening 16. When 
the voltage of the distribution system to 
which the motor is connected fails, the 
arinature is no longer held in this position 75 
by magnetic attraction, and due to its over 
balanced position rotates the shaft 20 
arough approximately 180 degrees, bring 
ing the red portion of the indicator signal . . 
17 over the opening 16, thereby indicating 80 
to the next observer of the clock that the 
power is of or has been off and that the 
clock should be recet. If the power has 
cone on again, the motor will start up, but 
will not rotate the armature 23 into its 85. original position because the armature is 
now held it the new position by magnetic 
attraction as well as by the force of gravity. 
After the clock hands are reset, the shaft 
is turned by hand to bring it back to its 00 
normal position. By positioning the arma 
ture 23 slightly out of contact with the 
core 23, when in its attracted position, the 
alternating flux of the motor does not pro 
duce the chattering noise which would be 95 
occasioned if the armature made direct con 
tact with the core. The shaft 20 extends to 
the rear of the clock so that this indicator 
may be readly reset without opening the 
clock case, not shown. 100 
In describing the driving connection be 

tween the motor and clockhands, it will be 
assumed that the terminal shaft 25 extend 
ing forward from the motor drive is geared 
down to normally rotate in a clockwise di 
rection at one R. P. M. The forward end 
of this shaft is hollow, and a short shaft 26 
to which the second hand 15 is secured is 
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frictionally held in the hollow part of shaft 
25, so that the second hand is driven direct 
ly at the correct speed. 
The minute hand 14 is secured to and 

driven by a hollow shaft 27 surrounding the 
shaft 25. The 60 to 1 gear reduction neces 
sary between the main drive shaft 25 and 
the minute hand shaft 27 is made by means 
of an epicyclic gear reduction comprising a 
gear 28 with inwardly extending teethse 
cured to the shaft 27 by means of a fric 
tional connection to be explained later, and 
a cooperating gear 29. This last mentioned 
gear is secured to a plate 30 which is nor 
mally held against rotation by reason of the 
arm 31 which has its outer end bent rear 
ward through an opening 32 in one of the 
stationary clock plates in Figs. 2 and 3. 
The plate 30, together with gear 29, is 
mounted on an eccentric 33 secured to the 
main drive shaft 25. It is thus seen that 
as the shaft 25 rotates the gear 29 and the 
plate 30 to which it is secured will be given 
a rotary eccentric motion while being held 
from actual rotation. The opening at 32 is 
large enough to permit this movement of 
the plate 30 without binding. The external 
diameter of gear 29 is sufficiently less than 
that of the internal diameter of gear 28 so 
that they mesh only on one side as best 
shown in Fig. 5, which is a full face view 
taken on line 5-5 of Fig. 6. Gear 29 has 
59 teeth and gear 28 has 60 teeth. Now, as 
the shaft 25 rotates in a clockwise direction 
at one R. P. M., it will cause gear 29 to oscil 
late in a clockwise direction at one R. P. M. 
The point of contact between gears 29 and 
28 will thus move around one R. P. M. in 
a clockwise direction, and because of the dif 
ference in the number of teeth, gear 28 will 
be rotated on its axis 1/60 R. P. M. in a 
clockwise direction. This can be understood 
from a consideration of Fig. 5, where it is 
seen that the two gears are in mesh at the 
top. The teeth are directly opposite each 
other at the bottom, and at the right the 
teeth in gear 29 are advanced A tooth pitch 
with respect to those in gear 28. Now, when 
the eccentric 33 moves. A revolution, the 
teeth at the righthand side will move into 
exact mesh, which will necessitate gear 28 
rotating A revolution in a clockwise direct 
tion. In this way, the gear 28 is moved 
around and is advanced the distance of one 
tooth for each revolution of shaft 25, there 
by providing the 60 to 1 gear reduction be 
tween shaft 25 and the minute hand shaft 
27, all on the same axis. 
The hour. hand is secured to a hollow 

shaft. 34 having a bearing on shaft 27, and 
an ordinary back gear having a reduction 
gear ratio of 12 to 1 is provided between 
shafts 27 and 33. This back gear comprises 
a wheel 35 secured to shaft 27 which meshes 
with a gear 36. Gear 36 is integral with a 

gear 87 which meshes with a gear 38 secured 
on shaft 34. Thus we have the three con 
centrically arranged shafts 25, 27 and 34 
Secured in the driving relation necessary to 
move the various clock, hands at the proper it speeds when the speed of the main drive 
shaft 25 is correct. 
As best shown in Fig. 6, the gear 35 is 

pressed on shaft 27 and is provided with a 
shoulder on its back side onto which the 75 
holder 39 for the gear 28 is pressed. The 
holder has an overhanging portion at its 
periphery into which the gear 28 is fitted 
so that the two may be rotated with respect. 
to each other. Peripheral grooves 4 () an i: ) 
41 are cut in the adjacent abutting surfaces 
of gear 2S and the holder 39. 3efore the 
gear 28 is slipped into place in the holder 
39, a piece of piano wire 42, or other rod of 
spring steel or other suitable material, such 8.5 
as is represented in Fig. 7, is sprung into a 
circular shape and placed in one of the 
grooves. Then when the gear 28 is fitted 
into its place in the holder, this piece of 
spring tends to straighten out. As a result, '') 
it takes the general shape shown in Fig. 5 
with its ends and middle pressed against the 
bottom of the outer groove 41 in the holder 
39 and with portions intermediate the ends 
and the middle pressed against the bottom C5 
of the groove 40 in the gear 28. This serves 
the purpose of locking these parts together 
and provides a friction coupling between 
them which will not slip under ordinary 
conditions, but which will slip when the 'i' 
hands are adjusted for the purpose of Set 
ting the clock. 
Where the clock is to be set by hand, the 

back gears 36 and 37 will be secured to a 
shaft 43, Figs. 2 and 3, which extends 105 
through the clock plates to the back of the 
clock so that these gears and the clock hands 
secured thereto may be set without opening 
the clock case, not shown. This provides 
for setting the hour and minute hands, but not 110 
the second hand. If it ever becomes desirable 
to set the second hand, it can easily be dome 
because the shaft 26 on which it is mounted 
is frictionally inserted in the hollow end 
of shaft 25. 
In certain clock systems the secondary 

clocks are reset from a central point and in 

l15 

such a system the clock may be modified 
to the extent shown in Fig. 4. Here the arm 
31 instead of being secured in a stationary 120 
clock plate is secured into a normally station 
ary gear wheel 44 which is connected by gear 
45 to a second electric motor, not shown. 
When it is desired to set the clock from a re 
mote point, this second motor is energized 125 
and the gear 29 is rotated due to the driv 
ing connection between it and the gear 45 
comprising gear 44, arm, 31, and plate 30 to 
which gear 29 is secured. In this case the 
60 te gear reduction is not involved be- 130 
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and the clock hands will be set quickly, af 
ter which the clock setting motor is deener 
gized. This in no way interferes with the 
normal operation of the apparatus, as pre 
viously explained. Where the secondary 
clocks are set from a remote point, the indi 
cator 17, and the manual clock setting fea 
tures will not be necessary, but either may 
be provided as desired. 
In accordance with the provisions of the 

patent statutes, I have described the princi 
ples of operation of myinyention, together 
with the apparatus which I now consider to: 
represent the best embodiment thereof; but 
I desire to have it understood that the ap 
paratus shown and described is only illus 
trative and that the invention may be car 
ried out by other means. . . . . 
What I claim as new, and desire to secure by Letters Patent of the United States, is: 
1. In a clock, a drive shaft arranged to 

normally rotate at one R. P.M., a hollow 
minute hand shaft concentric with said first 
mentioned shafta sixty to one gear reduc 
tion between said shafts comprising a gear 
wheel concentrically mounted on said hour 
hand shaft, said wheel having sixty inward 

30 
ly projecting teeth a gear wheel havin 
fifty-nine teeth in point contact with sai 
first-mentioned gear, an eccentric. on said 
drive shaft upon which said fifty-nine tooth 

ar is mounted, and means for normally 
olding said eccentrically mounted gear 
from rotation, but allowing it to be bodily 
moved by said eccentric. 2. In clock, a pair of shafts having the 
same axis of rotation, a gear reduction be tween said shafts comprising a pair of gear 

40 wheels having different numbers of teeth and 
meshing at one point of contact, one of said 
wheels mounted concentrically on the 
driven shaft, an eccentric on the driving 
shaft upon which the other gear is mount 
ed, means for normally holding said eccen 
trically mounted gear from rotation dur 
ing normal operation of the clock, the ar 
rangement causing the point of contact be 
tween said gears to rotate with the eccentric 

: ed s 

and clock-setting means for rotating the 
eccentrically mounted gear. 

3. In a clock, a friction device in the clock 
driving mechanism to permit the setting of 
the clock comprising a pair of concentrically 
mounted parts in contact with each other, 
said parts being provided with aligned pe 
ripheral grooves in their adjacent abutting 
surfaces, and a rod of spring steel or other. . 

50 . 

55 

suitable material constrained in a circular 
shape in said aligned grooves which, due to 60 
its tendency to straighten out, takes a posi 
tion partially in one groove and partially. 
in the other groove, thereby forming a fric 
tional driving connection between them. . . . 

4. In a clock, a clock face, an electric mo. 6; 
tor behind said face for operating the clock, 
an opening in said face, a rotatably mount y 

aft extending from a point adjacent 
said opening to a point adjacent the mag 
netic structure of said motor, an indicator 
on said shaft back of the opening in said 
face, and an overbalanced armature member 
of magnetic material on said shaft adjacent 
said motor structure, said armature mem 
ber being capable of adjustment so as to be 
held in the overbalanced position by mag 
netic attraction when the motor is energized 
and to move by gravity, rotating said shaft 
and indicator when the motor is deenergized, 
said indicator being arranged to give dif 
ferent indications through the opening in the 
face of the clock when in the two different 
positions mentioned. 

5. In a clock, an electric motor for oper 
85 ating said clock, means for indicating when 

the electrical energy supplied to said motor 
fails, comprising a signal and an overbal 
anced armaturemember for operating said 
signal, said armature being positioned ad 
jacent to, but out of contact with, the mag 
netic structure of said motor so as to 
held in the overbalanced position by mag 
netic attraction when the motor is art, 
and to move by gravit 
nal when the motor is E. 
In witness whereof, I have hereunto set 

my hand this 11. of August, 1926. 
YE. WARREN. 
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