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UNITED STATES PATENT OFFICE 
2,041,342 

TME NOCATING MECHANISM 

Nicholas Hogenbirk, Chicago, Ill, assignor to The 
Electric Auto-Lite Company, Toledo, Ohio, a corporation of Ohio 

Application December 8, 1931, Serial No. 59,66 
Claims. (C. 58-26) 

The invention relates to time indicating mech 
anism and has particular application to time in 
dicating means responsive to electric currents. 
The invention has for an object the provision 

of means adapted to give time indication which 
are dependent for their operation upon some 
characteristic of the current supply. 
The invention also embraces the provision of a 

prime mover responsive to electric current for 
driving time indicating means constituting a syn 
chronous motor, the same having novel functional 
and constructional characteristics and embody 
ing an arrangement wherein the motor is suc 
cessfully brought into synchronism. 
The invention contemplates the inclusion of 

means for damping any mechanical or magnetic 
Vibrations and the propagation or transmission of 
Such vibrations to other elements of the mecha 
nism thus eliminating any objectionable audible 
noises. 
Further objects and advantages are within the 

SCOpe of this invention Such as relate to the ar 
rangement, operation and function of the related 
elements of the structure, to various details of 
construction and to combination of parts, ele 
mentS per Se, and to economies of manufacture 
and numerous other features as will be apparent 
from a consideration of the specification and 
drawings of a form of the invention, which may 
be preferred, in which: 

Figure is an elevational view illustrating an 
'electric time indicating means of my invention 
with a portion of the outer casing being removed; 

Figure 2 is a sectional view taken substantially 
On a line 2-2 of Figure 1; 

Figure 3 is an enlarged sectional view taken 
Substantially on a line 3-3 of Figure 2; 

Figure 4 is a diagrammatic view illustrating 
the circuit connection of the prime nover and 
detail construction of the same; 

Figure 5 is an isometric view showing the gear 
ing supporting frame of my invention; 

Figure 6 is an enlarged detail view of a portion 
of the gear supporting frame; 

Figure 7 is a modification of the motor illus 
trated in Figure 4. 
I have illustrated my invention as incorporated 

in a time indicating device particularly a clock, 
but it is to be understood that I contemplate the 
use of the invention whenever the same may be 
found applicable. . 

Referring particularly to Figures 1 and 2 one 
embodiment of my time indicating mechanism 
here illustrated as a clock comprises an outer. 
casing to preferably of metal provided with a 

transparent or glass front and a back cover 
2 riveted to the casing O. Supported on the 
back plate 2 is a frame piece 5 suitably secured 
in place by the ears 6, the frame 5 extending 
to the front of the clock and carrying the cali 
brated tine clock face 8 which in the illustra- . 
tion shown acts as means for supporting the front 
glass . 
A plurality of studs 20 are Secured to the sub 

frame 5 which in turn carry a substantially non 
magnetic plate 2 insulated or resiliently carried 
thereby by resilient means Such as rubber pads 
Or bushings 23 constituting vibration damping 
means. It will also be noted that the plate 2 
is further resiliently Supported and insulated from 
each of the studs by rubber bushings 24. 
The resilient rubber pads and bushings mate 

rially damp magnetic and mechanical vibrations 
and the transmission of said vibrations to the 
Stationary plate 2 and to any other relatively 
stationary members, thus eliminating any ob 
jectionable audible noise.S. 
The plate 2 directly carries the electric motor 

elements as well as a bracket 2 preferably of a 
Substantially non-magnetic material, the bracket 
forming a gearing and bearing Supporting means, 
one embodiment being particularly illustrated in 
Figure 5 where it will be seen that the bracket or 
gear frame is stamped of a sheet metal with a 
Substantially transverse integral rib 28 and in 
tegral braces 29. 
A preferred embodiment of the electric motor 

of the Synchronous type is illustrated in Figure 4 
where it will be seen that the field windings 30 
having the proper number of turns of wire are 
Carried by a laminated field structure 3 which 
in turn is riveted to the stator pole piece 32 ter 
minating in the pole faces 33. It should be noted 
that the pole faces are notched to provide a plu 
rality of Salient portions or teeth 34 separated 
by recesses 35, and attention is also called to the 
fact that the pole pieces 32 are formed of a plu 
rality of members terminating in a narrowed por. 
tion at the pole face proper. 
The rotor 40 of the electric motor preferably 

Comprises an assembly of disc-like laminations 
4f provided with salient portions or teeth 42 and 
recesses 43 adjacent the periphery, the discs pref 
erably assembled into a substantially compact 
formation. In the embodiment illustrated in 
Figure 4 it will be seen that each disc 4 is slight 
ly offset from the adjacent disc so that the teeth 
and recesses are staggered or located on a skew. 
I have also provided that the longitudinal width 
of the discs particularly adjacent the pole faces 
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33 shall be of a width substantially greater than 
that of the pole faces which are narrowed as 
above referred to. This construction constitutes 
one embodiment for providing a greater tooth 
area on the adjacent faces of the armature as 
compared with the tooth area of the faces of the 
pole pieces. The rotor 40 is fixedly secured to 
shaft is supported at One of its extremities by 
plain bearing 47 on bracket 2 at the other end by 
plain bearing 48 (see Figure 3) in the frame plate 
2f thus allowing Considerable lateral motion to 
the rotor structure as can be seen by examination 
of Figure 3. It should be noted that the recesses 
43 on the disc-like laminations 4 are formed 
having substantially parallel walls, and thus pro 
wide a slightly larger area to the outer periphery 
of the teeth 42 than the area adjacent to the ter 
mination of the recesses. It should be under 
stood, however, that I do not Want to limit my in 
vention to this specific construction of recesses. 
The time indicating mechanism here illustrat 

ed comprises a calibrated time face and a minute 
hand and an hour hand driven through a gear 
train. In the embodiment illustrated the ar 
rangement of parts and gearing mechanism is of 
great simplicity without sacrificing accuracy and 
the speed reduction from the prime mover Ormo 
tor to the time indicating hands has been accom 
plished with a minimum of moving parts. Re 
ferring particularly to Figures 2 and 3, it can be 
seen that the rotor element of the electric motor 
drives shaft 45 which in turn carries a worm 50 
fixedly secured thereto, the worm 50 drives gear 
52 carried by shaft 53. Shaft 53 is journally sup 
ported on bearings 55 and 56 carried by the 
struck-up projections 57 and 58. The struck-up 
projections form integral parts of the supporting 
bracket 2. It can be seen that gear 52 slightly 
projects through the opening resulting by the 
stamping of projecting ear 5. On bracket 2 as 
particularly illustrated in Figure 6. This con 
struction materially decreases the size of the 
bracket 27 and affords substantial clearance for 
gear 52 and attention is called to the fact that 
one of the projections 57 and 58 is provided with 
a slot 59 in order to facilitate assembly of shaft 
53. The slot could be dispensed with and the 
projections can be flexed or bent to permit the 
ready assembly of shaft 53. Fixedly secured to 
shaft 53 is a worm 60 which is in driving engage 
ment with worm wheel 64 fixedly supported by 
shaft 65 suitably supported in bearings carried by 
the lateral walls of the supporting bracket 2. 
Secured to shaft 65 is a worm 6 which in turn 
drives worm wheel 69. Worm wheel 69 is sup 
ported on shaft T0 and drives the latter by fric 
tional engagement resulting from the pressure of 
spring T2 against gear 69 holding the latter in 
driving engagement with a fixed disc 3 fixedly 
secured to shaft 70. Shaft To also carries a gear 
Ts which drives gear 76 carrying a small pinion 
TT which is in driving engagement with pinion 8 
fixedly secured to sleeve 79 journalled on shaft 
T. Shaft To supports the minute hand 80 of the 
clock element and sleeve 79 carries the hour hand 

. The frictional engagement of gear 69 with 
shaft 70 permits the accurate setting of the clock 
without interfering with the driving or effecting 
the operation of the gear train connected to the 
motor rotor element. 

Referring particularly to Figure 7 in which a 
modification of the electric motor is illustrated, 
it can be seen that the rotor element in this in 
stance conprises a plurality of laminated discs 

2,041,842 
also provided with salient portions or teeth 92 

and recesses 98, the teeth and recesses being in 
substantial alignment with each other. The 
stator element of the motor in this instance con 
prising a plurality of laminated pole piece ele 
ments 9 terminating into pole faces 9 the pole 
faces being provided with a plurality of salient 
portions or teeth 98 and recesses 99. The lami 
nated members 96 are slightly offset from each 
other so that the teeth are staggered and the re 
ceSSes are slightly out of registration with each 
other providing a slight angularity with a hori 
Zontal plane contacting with one edge of the tooth 
element of a single lamination. In this con 
struction, as well as in the one illustrated in Fig 
lure 4, it will be seen that the salient portions of 
the rotor and the salient portions of the pole 
faces of the stator element have portions out of 
alignment or registration with each other and 
that the salient portions of the rotor with respect 
to those of the stator are not in alignment and 
are out of registration with respect to each other. 
This construction being one of the features that 
aids materially in the successful starting of the 
motor and its launching into synchronism with 
the energizing magnetic field produced by the 
windings. In addition I have found that this 
construction materially increases the torque pro 
duced by the rotor element. In order to deter 
nine that the time indicating device is in opera 
tion I have provided visible means for indicating 
such fact, the same comprising a disc element 
OO fixedly secured to shaft 45, the disc element 

being provided with portions of different colors 
or indicia and the same being rendered visible 
through opening O2 in the clock face 8. 
A knurl element 05 fixed to shaft 45 projects 

through back cover 2 and slight twirling of the 
knurl element 05 will start the motor and 
launch the same into Synchronism. Adjacent to 
the knurl element 05 projects a knurl element 
(not shown). The knurl element is fixedly se 
cured to shaft 0 and serves the purpose of accu 
rately setting the hands to indicate the proper 
time. 
The Synchronous motor herein illustrated is 

adapted to be driven in synchronism with a cur 
rent whose frequency is substantially uniform 
and in the present embodiment the number of the 
teeth of the rotor and the gear speed reduction 
train have been properly designed to be respon 
sive to a current Substantially maintained at 
sixty cycles. The time indicating device being so 
designed as to be capable of obtaining energiza 
tion from commercial systems supplied by a cen 
tral station to which other elements, such as lights 
06, Secondary clocks of similar nature to the one 

particularly described for and electric motors 
08 are connected or to an alternator adapted to 

Supply current of uniform frequency to independ 
ent installations. 
The operation of the clock described may be 

reviewed as follows: with the normal circuit 
connections energizing the windings 30 and the 
setting of the clock hands to the proper hour by 
the operator a twirling of the knurl member OS 
will start the rotor element 40 launching it into 
synchronism thus a uniform rate of speed is im 
parted to the mechanism, the driving motion be 
ing transmitted from the rotor element to the 
hand indicating mechanism of the clock through 
a suitable gear train. The gear train comprises 
a Worm gear 50 driving worm wheel 52 which in 
turn drives worn wheel 60 and imparts motion to 
Worm wheel 64, the latter drives worm 7 which 
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imparts motion to resiliently supported worm 
wheel 69 driving shaft 70 which drives minute 
hand 80. Shaft T0 also carries gear 75 driving 
gear 76, pinions 77 and 78 adapted to drive hour 
hand 8. 
While I have referred above to a time indicating 

mechanism and particularly illustrated a clock 
as driven by the synchronous motor of my inven 
tion, it will be understood that my invention is 
capable of utilization where constant speed mo 
tion to any desired means is desirable. 

It is apparent that, within the scope of the in 
vention modifications and different arrangements 
may be made other than is herein disclosed, and 
the present disclosure is illustrative merely, the 
invention comprehending all variations thereof. 
What I claim is: 
1. An alternating current motor comprising in 

Combination, a Supporting plate; a stator carried 
thereby; said stator including a plurality of 
toothed pole pieces carried by said plate; a wind 
ing carried by said pole pieces adapted to pro 
duce a magnetic field in said pole pieces; a sub 
stantially U-shaped support carried by said pole 
pieces; a rotor having a shaft carried by said sup 
port and said plate and including a toothed disk 
carried by said shaft and located between said 
pole pieces; and a second shaft driven by said 
rotor and rotatably carried on the side walls of 
Said U-shaped support. 

2. In an alternating current electric clock hav 
ing a stationary clock face comprising a flanged 
plate, a minute hand and an hour hand; a plate 
of non-magnetic material connected to but in 
sulated from said flanged plate; a synchronous 
motor comprising a plurality of pole pieces car 
ried by Said plate of non-magnetic material; a 
winding supported by said pole pieces; a bracket 
casing of non-magnetic material on the other side 
of Said pole pieces; a rotor. having a plurality of 
teeth thereon and a shaft journaled in said non 
magnetic plate and bracket; and gearing between 
said shaft and said minute and hour hands. 

3. In an electric clock having a stationary cali 
brated face and minute and hour hands; a rotor 
element geared to said hands; supporting means 

3 
for said gears, said supporting means including 
a U-shaped bracket, the bight portion of said 
bracket having a plurality of struck-up projec 
tions forming bearing supports for one of said 
gears. 

4. In an electric clock having a stationary cali 
brated face and minute and hour hands; a rotor 
element geared to said hands; supporting means 
for said gears comprising a U-shaped bracket of 
sheet metal having a plurality of integral pro 
jecting means sheared from the bight portion of 
said bracket and struck up therefrom forming 
bearing supports for One of Said gears. 

5. In an electric clock having a stationary 
calibrated face and minute and hour hands; a 
rotor element geared to said hands; supporting 
means for said gears comprising a bracket of 
sheet metal having a plurality of integral pro 
jecting means sheared and struck up from the 
main body portion of said bracket, said struck 
up portions forming bearing supports for a shaft 
carrying one of said gears, One of said projec 
tions having a slotted portion for receiving said 
shaft. 

6. An alternating current electric clock in 
cluding an open ended casing; a plate closing one 
end of said casing; a supporting structure car 
ried by said plate; a stator element resiliently 
supported on said structure; a bracket of non 
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magnetic material carried by said stator; a rotor 30 
cooperating with said stator and having a shaft 
journalled at One end on said bracket; and a plu 
rality of shafts driven by said rotor shaft and 
rotatably supported on said bracket. 

7. An alternating current electric clock includ- 35 
ing an open ended casing; a plate closing one 
end of said casing; a supporting structure car 
ried by said plate; a stator element comprising 
spaced pole pieces supported on said structure; 
a bracket of non-magnetic material secured to 
said pole pieces; a rotor partially surrounded by 
said pole pieces, said rotor having a shaft jour 
nalled at one end on said bracket; and a plu 
rality of shafts driven by said rotor shaft jour 
nalled on said bracket. 
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