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'UNITED STATES

1,734,941

PATENT OFFICE

GEORGE P. COWLES, OF BROOKLYN, NEW YORK

ELECTRICAL ACTUATING MEANS FOR CLOCKS AND OTHER INSTRUMENTS

AApplication filed January 5, 1928. Serial No. 244,720,

This invention relates to electrical actuat-

ing means for clocks and other instruments

- and, with regard to certain more specific fea-
tures thereof, to electrically driven clocks.

5 One of the objects of the invention is to

provide an electrically actuating means of the

above nature which is practical and efficient.

Another object is to provide an electrical ac-

. tuating means of the above nature which is

10 simple in construction and dependable in

operation. -Another object is to. provide an

. electric motor for driving clocks or other
‘measuring or like instruments which is small,
compact, economical to run and inexpensive

18 to build. Another object is to provide a de-
vice of the above nature by means of which a

* plurality of independent mechanisms may be
actuated economically. Another object is to
provide an electrically actuated clock which

20 is accurate and dependable. Other objects.

* will be in part obvious.or in part poirited out

- hereinafter. : '
The invention accordingly consists in the
‘features of construction, combinations of ele-
25 ments, and arrangemehts of parts as will be
exemplified in the structure to be hereinafter
described and the ‘scope of the application
of which will be indicated in the following

claims. )

- 80 * In the accompanying dfawings, in which

'is shown one of the various
ments of this invention, :
- Figure 1 is a front elevation of a tlock
mechanism; . .

Figure 2 is a rear elevation of an electrical
actuating means or motor which, in the em-
.bodiment here shown, is mounted upon' the
rear of the clock mechanism seén in Figure 1;

Figure 3 is a section taken substantially as
40 indicated by the section line 3—3 in Figure 1;

. Figure 4 is an end view of the electrical
driving means; - :

possible embodi-

35

Figure 5 is & detail view 'showing part of

the clock mechanism in various positions, and

45 Figure 6 is another view of the part shown

“in Figure 5 and on a smaller scale ‘than the

scale used in Figure 5. . ‘

Similar reference characters refer to simi-

. lar parts throughout the several views of the
50 drawings. '

Referring now to the drawings more in
detail, I have shown the electrical actuating
means herein in conjunction with, and for .
supplying energy to drive, a clock mecha-
nism. Asshown most clearly in Figure 8, the
clock mechanism which T have illustrated is
mounted upon and supported by two spaced
frame members, a front frame member 8 and
a rear frame member 9, and I have shown the
electrical actuating means or motor mounted
upon the rear side of the frame member 9.

Referring to Figure 2, the electrical driv-

ing means or motor which Ihave shown here-

in includes two rotors indicated generally in
Figure 2 by the reference numerals 10 ‘and
11." The two rotors are mounted respectively
upon shafts 12 and 13 which are rotatably
supported.in any suitable manner ; for exam-
ple, as shown in Figure 3, the shaft 13 is
shown having a bearing at one end in the
frame member 8 of the clock mechanism st
16 and having a bearing at the other end 17
in the end face 18 of a tubular member 19
which is made of ‘a suitable non-magnetic
material such as brass, for example, and
which surrounds the rotor, being suitably se-
cured to the frame member 9 of the clock
mechanism and projecting rearwardly there-
from. :

- The two rotors, which I have indicated gen-
erally by the numbers 10 and 11 in Figure 2,
are preferably similar in-construction and
similarly supported so that one only need be
described in detail. The rotors may be of
any suitable construction which adapts them
to rotate in a rotating magnetic field and to
thus operate upon the principle of the induc--
tion motor. For example, the rotors may be.
constructed substantially as is illustrated in
Figure 8, consisting of an open-ended cylin-
der 20 of iron or other magnetic material
secured about an inner member or spider 21
of suitable non-magnetic material such as
brass, the member 21 being fixed upon the

‘rotor shaft.

Referring again to Figure 2; there is shown
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a winding or coil 22 which may be connected - s

to any suitable source of single phase alter-

nating current such, for example, as a house -~

lighting circuit. The magnetic fields in :
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which the two rotors 10 and 11 operate are
produced by this single coil 22. The winding
or coil 22 surrounds the middle leg or arm 23
of a stator core construction which is indi-
cated generally by the reference numeral 24,
this stator core or frame being made of a
suitable magnetic material throughout, pref-
erably laminated sheet iron, as indicated in
the drawings. The stator frame includes two
spaced arms 25 and 26 extending outwardly
from the middle leg 23 on one side thereof
and two corresponding arms or legs 25° and

. 96® extending outwardly on the other side

‘15
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‘leg, as viewed in

thereof. The stator core or frame shown
herein is of substantially the same construc-
tion on both sides of the center leg 23, the
two rotors 10 and 11 cooperating with por-
tions of the stator frame which are substan-
tially identical, and therefore it will be suf-
ficient to describe in detail the frame or core
construction on one side only of the center

leg 23 or the portion cooperating with one-

rotor only. - Considering, therefore, the con-
struction at the righthand side of the center
igure 2, the two arms 25
and 26 are at their ends provided with, or
shaped so as to provide, suitable pole pieces
for coaction with the rotor 1i. Thus, the
laminations making up the stator frame por-
tions 25 and 26 are shaped to provide pole
pieces 27, 28, 29 and 30, the latter in turn
having curved extensions forming pole tips
97, 28, 29*-and 30* respectively. - The pole
tips 27* and 29* may be inter-leaved and also
the pole tips 28* and 30°, this inter-leaved ar-
rangement being achieved by extending cer-
tain of the laminations of the pole pieces
toward one another, but with appropriate
air gaps between their side faces and end
faces; as will be clear from a consideration
of Figure 4. The air gaps may be achieved
in various ways and without the inter-leaved
arrangement if desired. As will be clearly

“seen in Figure 2, the inter-leaved pole tips

extend substantially about the rotor 11.
Considering now the action of these parts,
as the current flowing through the coil 22
sets up a magnetic flux in the stator core frame
94, and considering the flux set up during or
as a result of a single half cycle of the ener-
gizing current, this flux may be considered
as passing through the core leg 23, thence
through the part 25, whence it becomes sub-
divided into a flux component passing
through the pole piece 27 and another flux
component passing thréugh the pole piece

- 98. These two flux components pass through

60
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the iron of the rotor 11, suitably guided by
the pole tips, and thence through the core
part 26 and back to the core part 23. '
“The two flux components are given an ap-
propriate phase displacement with respect
to one another by any suitable means; pref-
erably, this is achieved by means of the mem--

bers 31 and 32, each consisting of a band of |

1,784,941

suitable conducting material such as copper
or brass extending about the pole pieces 27
and 30 respectively and forming in effect a
single turn of a conductor short-circuited

upon itself and extending. about these por-

tions of the magnetic circuit.. A flux com-
ponent sets up a current in the members 31
and 32, which current so reacts upon the

70

fiux that this flux component is thrown out -

of phase with respect to the other flux cora-
ponent. The two flux components, thus
thrown out of phase, produce the effect of a

5

rotating magnetic field which tends to rotate -

the rotor 11. o , o

As the one half cycle of the energizing
current in the coil 22 is-completed, and the
succeeding half cycle comes on, the flux set
up by the coil 22 is reversed and the two flux
components above described are also reversed
in direction, but with the same results, so
that the rotating magnetic field is constant-
ly maintained and exerts a constant torque
on the rotor 11. »
© At the same time that the flux is acting
upon ‘the rotor 11 as above described, another
portion of the flux produced by the current
in the same coil 22 pasess throughi the mag-
netic circuit including the arms 25* and 26°
on the opposite side of the eenter leg 23. This
latter portion of the flux coacts with the ro-
tor 10 and in the same manner and with the
same action and effect upon the rotor 10 as
has been described above in connection with
the rotor 11, so that a constant torque-is ex-
erted upon the rotor 10. . :

The single coil 22 thus sets up a magnetic
flux which continually tends to rotate the
two independent rotors 10 and 11 as long
as a proper source of energy is applied across
the coil. The flux set up by the single coil
drives the two rotors independently.of each
other and without one being affected by stop-
ping or starting or change in load upon the
‘other. In the embodiment shown herein,
employed in conjunction with a clock mecha-
nism, I have shown two rotors, but it is to
be understood that the core frame 24 may be
extended or differently shaped to accommo-
date at larger number of rotors each driven
by the magnetic flux set up by the coil 22 and
each independent of the others. In conjunc-
tion with the clock mechanism here shown,
two rotors are all that .are required; as will
be pointed out more fully hereinafter but
with certain types of measuring instruments
or other similar instruments it may be found
desirable to increase the number of rotors.

In the embodiment here shown, the rotor
11 is adapted to-supply energy for driving
the time train of the clock mechanism and the
rotor 10 is adapted for supplying energy to
actuate the strike train or strike mechanism.
Referring now to Figure 8, the shaft 13 of the
rotor 11 extends between the two clock frame
members-8 and 9 and has fixed thereon a gear
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_lever 54 which is suitab
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85. This gear 85 meshes with a larger gear 36
which is formed integrally with or fixed upon
a hub or sleeve 37, the sleeve 37 being rotat-
ably mounted upon a shaft 38 which is a part
of the clock mechanism. About the shaft 38
is a coil spring 89 the inner end of which
Is connected at 40 to the shaft 38, the spring
39 being thus connected to rotate the shaft
38 as it uncoils. The spring 88 is preferably
enclosed in a housing member 41 and the outer
end of the spring is fixed to the inner side of
this housing member at 42. The housing
member 41 is fixed to the gear 36, as by means
of rivetted-over lugs 43 and, with the gear
36, it is rotatably mounted about the shaft 38
by means of a hub portion 44.

As the spring 89 uncoils and rotates the
shaft 88, it drives the gear 45 which is fixed
upon the shaft 38, and the gear 45 drives the
hands of the clock held in check by a suitable
escapement mechanism which is indicated
generally by the numeral 46. The escapement
mechanism and the gearing through which
the spring 89 drives the hands of the clock
are shown herein only diagrammatically and
need not. be described in detail since they may
take any of various well-known forms. It
15 thought sufficient to point out herein that,
as shown in Figure 1, the escapement 46 con-
trols the speed of rotation of the gear 45 un-
der the drive of the spring 39 and, from the
gear 45, through suitable gearing indicated
only in part at 47, 48 and 49, the center arbor
50 and sleeve 51 thereabout are rotated at the
proper speeds to move the hour hand and
minute hand.

In the particular arrangement of parts
shown herein, the gear 45, and hence the shaft
88 about which the spring is coiled, rotate once
a minute,
that the spring may coact with a part of the
clock mechanism which rotates once a minute

-or once an hour or at any other suitable in-

tervals of time. From the description above,

it will be understood that the outer end of the

spring 89 is anchored to-the housing 41, or the
gear 36, and that, as the clock is driven, the
inner end of the spring turns with the shaft
38 and gradually uncoils, a constant driving
force being provided by the spring for driv-
ing the time train of the clock. Still refer-

_ring to Figure 3, projecting rearwardly from

the faceof the gear or disk 36 is a pin 52, and
projecting forwardly from the face of the
gear 45 is a pin 53, the two pins being posi-
tioned preferably at different distances ra-
dially from the axis of the shaft 38. Coop-
erating with these two pins 52 and 53 is a
y pivoted upon the
frame of the clock, as shown at 55in Figure 1.
This lever 54 has an arm 56 for cooperating
with the pin 58 and an arm 57 for cooperatin
with the pin 52, as will be described in detaif
The magnetic flux set up by the coil 22
exerts a constant torque on the rotor 11 tend-

.pin 53

It is to be understood, however,

3

ing to turn the same and to turn the shaft 13

therewith. It will be seen that when the shaft .

13 rotates it turns the gear or plate 36 and
the housing member 41, and its direction of
rotation is such as to wind up or coil the
spring 39. Turning now to Figures 8 and 5,
in the position of the parts shown in Figfire
3, and in the full line position of the lever
54 shown in Figure 5, the pin 52 is positioned

against a shoulder 58 on the lever arm 57 3

the rotor shaft 18, tending to rotate the plate
36 in a direction to coil the spring 89, holds
the pin 52 against the shoulder 58 and the
shoulder 58 thus holds the rotor shaft 13 and
the rotor 11 stationary against the action of
the magnetic flux tending to turn them. The
force exerted by the spring 39 in tending to
uncoil opposes the force of the rotor, but the
torque produced by the magnetic flux is suffi-
cient to overcome this spring pressure and to
hold the pin 52 against the stop shoulder 58.
As the spring uncoils in driving the clock, the
moves around with the gear 45 and
approaches the full line position shown in
Figure 5; it then moves under the surface
59 of the lever arm 56 and, as the drive of the
clock continues, the pin 53 raises the lever
54 about its pivot 55 until the shoulder 58 is
raised out of the path of the pin 52; as soon
as this occurs, the rotor shaft turns the plate
86 to wind up or coil the spring, the pin 52
moving across the surface 59 of the lever arm
and thence across the surface 60. When the
rotor has rotated the plate 36 a sufficient dis.
tance to bring the pin 52 under the portion 602
of the surface 60, the lever is-raised, by the
action of the pin 52 on the surface 60, from
the dotted line position A to the doted line
position B. This raises the lever arm 56 so
that the pin 53 clears the downwardly pro-
jecting lug 61, the time train of the clock
being driven uninterruptedly by the action
of the spring during the period of time that
the spring is being wound by the rotation' of

the rotor shaft 13. When the pin 52 has -
lever arm 57 and -

moved off the end of the
reached a position in the neighborhood of
that shown at 52¢ in Figure 5, the pin 53 has
moved beyond the projection 61, and the
lever 54 thereupon drops against its lower
stop 62. When the rotor shaft 13 has ro-
tated the disk 86 through one rotation, the
pin 52 thereupon. comes again against the
shoulder 58 of the lever arm 57 and the wind.

-ing. of the spring is stopped.

Thus, with each rotation of the gear 45, or

at predetermined intervals of time depending

70
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upon the speed of rotation of the gear 45, the .

spring 89 is wound up.or coiled through one
turn gy the action of the rotor shaft 13, The
spring may thus be kept at 5 proper and sub-
sta,nti’allﬁ uniform tension for most efficient
action, t

characteristics given to the spring when
built. The spring delivers a constant power

125

e tension being determined by the -
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for driving the clock and, automatically and
at predetermined intervals, the spring is
wound. The magnetic flux set up by the coil
99 exerts a constant torque upon the rotor 11
and hence, so long as the proper current flows
through the coil, the driving force necessary
to wind the spring is always available in the
rotor shaft 13. S

Tf the source of electrical energy supplying
current to the coil 22 fails for any reason, the
action of the spring 89 will rotate the plate or
gear 36 and the pin 52 in a counter-clockwise
dirvection, as viewed in Figure 5; as the pin
59 rotates in this counter-clockwise direction,
it leaves the surface 63 of the lever arm 57
and permits the lever to drop against the
lower stop 62, the lever arms 56 and 57 com-
ing into the dotted -line position C." This
brings into the counter-clockwise path of
travel of the pin 52 a groove 64 in the end
portion of the lever arm 57. As the pin 52
continues its counter-clockwise rotation it
enters into the groove 64 and comes against
a shoulder 65 of the lever arm 57, and here the
counter-clockwise rotation of the pin and of
the gear or plate 36 is arrested.

When the lever drops to the dotted line
position C, due to failure of the power and
consequent counter-clockwise rotation of the
pin 52, the extreme end 66 of the lever arm 56
drops into the path of movement of the pin
53. Thus, the power having failed, the time
train will continue to move under the drive
of the spring 39 until the pin 53 comes against
the end 66, at which point the clock will stop.
‘When the coil 22 is again energized, the pin
52 is quickly moved by the rotor shaft in a
clockwise direction to again wind up the
spring and until it comes against the shoulder
58; the pin 52 moving against the surface 63
raises the lever to bring the part 66 out of the

path of the pin 53 and thereupon the drive’

of the time train of the clock starts.
If the electrical energy fails at a_time
when the pin 53 is positioned beneath the

- surface 59 the pin 52 will rotate in counter-

. b5

clockwise direction until it comes against the
end 57 of the lever arm 57. The clock will
continue to run until the pin 58 comes against
the projection 61 at the end of the surface 59.
Thereupon, when the coil 22 is again ener-
oized, the pin 52 is moved by the rotor shaft
in a clockwise direction and, the shoulder 58
being held out of its path by the action of the
pin 53 on the surface 59, the pin 52 imme-
diately winds the spring through one turn
as hereinbefore described, its action upon the

. surface 60¢ raising the lever to permit the pin

60

53 to clear the projection 61 whereby the
drive of the time train is restored. N
From the above it will be seen that the time

~train of the clock is dependably provided

with driving energy from the action of the
magnetic flux upon the rotor-11. The rotor
at predetermined intervals stores up energy

1,734,041

in the spring and the spring constantly drives
the time train with accurate and uniform re-
sults which are not affected by variations in
the supply of electrical energy. It may be
here noted that the electrical constants of the

coil 22, of the short-circuited windings or .

conductors 31 and 82 and of the rotors 10 and
11, and the constants of the magnetic circuit
coacting therewith, are so selected and pro-
portioned with respect to onme another that
an ample power output by the rotor 11 may
be achieved while, at the same time, the rotor
11 may be held against rotation or “stalled”
as above described without impairment of
the apparatus and without materially in-
creasing the electrical energy supplied
thereto.

-Considering now the rotor 10, which is
adapted herein to drive or actuate the strike
mechanism of the clock, reference is had to
Figure 1. In this figure there is shown the
rotor shaft 12 upon which is a gear 70 mesh-
ing with a gear 71. From this gear 71 the
strike mechanism of the clock 1s actuated.
The strike mechanism is not shown in detail
herein since it may take any of various well-
known forms and its details are in themselves
unimportant as relating to the features of this
invention. Referring to Figure 1, it may be
noted, however, that the strike mechanism is
held stationary and released at the proper
intervals by means of a lever 72. 'This lever
72 has at its end a projection 73 which co-
operates with a pin 74 projecting from the
face of the gear 71. When it is time for the
clock to strike, the lever 72 is raised about its
pivot 72* by suitable mechanism rotating in
the time train, and the part 73 of the lever
is thereby raised out of the path of the pin
74. 'The gear T1 is thus permitted to rotate
and actuates the strike mechanism, the num-
ber of strokes being predetermined by a suita-
ble mechanism which includes & rack 75 and
a cam 76 and which need not be described in
detail herein. '

The magnetic flux set up by the coil 22 and

acting upon the rotor 10 and the rotor shatt

192 exerts a constant torque tending to rotate
the gear 71. When the stop lever 72 is re-
leased by the mechanism actuated by the time
train, the rotor 10 rotates to drive the strike
mechanism. It has been mentioned above
that the electrical constants and the con-
stants of the magnetic circuit are so selected
and proportioned that the rotor 11 may be
held against rotation or “stalled” without im-
pairment of the apparatus or materially in-
creasing the electrical energy supplied there-
to. This same applies to the rotor 10 which
is “stalled” or held against-rotation in oppo-
sition to the drag of the magnetic flux and is
released at intervals to actuate the strike
mechanism.

From the foregoing, it will be seen that
there is herein provided an electrical actuat-
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il?f means which is thoroughly practical and
efficient and economical of electrical energy,
as well as economical of parts required in its
construction. The two rotors are independent
5 of each other, and the magnetic flux which
rotates them although it is supplied by a sin-
gle coil, exerts a torque upon the independent
rotors of such a nature that the operation of
one rotor does not affect the other or others,
- 10 The magnetic flux set up by the coil'is divided
" between the several rotors and is constantly
available to exert a torque tending to drive

- the rotors. : )
 Furthermore, it is to be clearly understood
15 that the present invention is not limited to the
specific type of rotors disclosed, buit the use of
many other types of rotors—non-synchro-
nous and synchronous, non-self-starting and
self-starting—is within its general spirit and

20 sch)e. )
‘ s many possible embodiments may be
made of tﬂe above invention and as many
changes might be made in the embodimenis
above set, forth, it is to be understood that all
25 matter hereinbefore set forth or shown in
the accompanying drawings is to be inter-
preted as illustrative and not in a limiting
sense. ‘

I claim: S

1. In apparatus of the general nature of
that herein described, in combination, a time
train, a strike mechanism, a winding for con-
ducting an alternating current, means pro-
viding a magnetic circuit for the passage of

88 flux set up by current flow in said winding,

- arotor in said magnetic circuit adapted to be
rotated by the passage of said flux and

30

adapted by its rotation to supply energy to

drive said time train, and a second rotor in
said magnetic circuit adapted to be rotated
by the action of said flux and adapted by its
rotation to supply energy to actuate said
strike mechanism. - ’

2. In apparatus of the general nature of
that herein described, in combination, a time
train, a strike mechanism, a winding for con-
ducting 'an ‘alternating current, means pro-
viding a magnetic circuit for the passage of
flux set up by current flow in said Win%ing,
a rotor in said magnetic circuit adapted to
be rotated by the passage of said flux and
adapted by its rotation to supply energy to
drive said time train, a second rotor in said
magnetic circuit adapted to be rotated by
the action of said flux and adapted by its
rotation to supply energy to actuate said
strike mechanism, means adapted to hold said
second rotor stationary against the action

- 40

55

thereon of said flux, and means for releasing -

said holding means at predetermined inter-
vals to permit said rotor to rotate and to
-actuate said strike mechanism.

3. In apparatus of the general nature of
that herein describéd, in combination, a time
® train, a strike mechanism, a'windingv:é

_sage of

- ada.pte3

-ond

first rotor to rotate and to coil
or con-

5

ducting an alternating current, means pro-
viding & magnetic circuit for the passage of
flux set up by current flow in said win. ing,

a rotor in said magnetic circuit adapted to be
rotated by the passage of said flux and
adapted by its rotation to suppty energy to.

drive said time train, a second rotor in said
magnetic circuit adapted to be ‘rotated by
the action of said flux and adapted by its ro-
tation to supply energy to actuate said strike
mechanism, a coiled spring connected to drive
said time train as it uncoils, means for con-
necting said first rotor to coil said sprin , and
means for rendering said first rotor effective
to coil said spring at predetermined intervals
of time. )

4. In.apparatus of the general nature of
that herein described, in combination, a time
train, a strike mechanism, a winding for con-
ducting an alternating current, means pro-
viding a magnetic circuit for the passage of
flux set up by current flow in said winding, a
rotor in said magnetic circuit adapted to be
rotated by the passage of said flux and
adapted by its rotation to supply energy to
drive said time train, a second rotor in'said
magnetic circuit adapted to be rotated by the
action of said flux and adapted by its rotation
to supply energy to actuate said strike mech-

anism, a coiled spring connected to drive said.

time train as it uncoils, means for connecting
said first rotor to coil said spring, means for
holding said first rotor stationary against the
action thereon of said flux, and means for re.
intervals to permit said first rotor to rotate
and to coil said spring.

In apparatus of the general nature of

that herein described, in combination, a time
train, a strike mechanism, a winding for
conducting an alternating current, means
providing a magnetic circuit for the pas-

leasing said holding means at predetermined-

70
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ux set up by current flow in said

winding, a rotor in said magnetic circuit

to be rotated by the assage of
said flux and adapted by its rotation to sup-
ply energy to drive said time train, a sec-
rotor in said '
ed to be rotated by the action of said

and adapted by its rotation to supply energy
to actuate said strike mechanism, means
adapted to hold said second rotor statjon-
ary against the action thereon of said flux,

‘means for releasing said holding means at
predetermined intervals to permit said rotor -

to rotate and to actuate said strike mech-

van.ism‘, a coiled spring connected to drive
-sai

time train as it uncoils, means for con-
necting said first rotor to coil said spring,
means for holding said first rotor station-
ary against the action thereon of ‘said, flux,

‘and means for releasing said holding means
permit: said

at predetermined intervals to
said spring.

magnetic circuit ad?tr '
ux

“110

118

120

‘128

6. In an electric clock, s stator field cors
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frame providing a plurality of independent
magnetic circuits for the passage of mag-
netic flux, a single winding surrounding a
portion of said frame, a rotor in each of
said magnetic circuits adapted to be rotated
by the passage of flux therethrough; and a
time train driven by one of said rotors and
auxiliary mechanism. driven by ancther of
sald rotors. _ .
, 7. In an electric clock, unitary means for
conducting an alternating current, a_stator
field core frame having an arm located with-
in said means, said frame having two pairs
of spaced arms connécted with said first arm
and spaced outwardly therefrom, and rotors
between each of said two pairs of spaced
arms adapted to form with said azrms two
magnetic circuits for the passage of mag-
netic flux, one of said rotors being connected
to a time train the other rotor being con-
nected to auxiliary mechanism.

8. In an electric clock, unitary means for
conducting an alternating current, a_stator

field core frame having an arm located with--

in said means, said frame having two pairs
of spaced arms connected with said first arm
and spaced outwardly therefrom, and rotors

between each of said two pairs of spaced

arms adapted to form with said arms two
magnetic circuits for the passage oi mag-
netic flux, one of said rotors being connect-
ed to 4 time train, the other of said rotors
being connected to a strike mechanism.

9. In an electric clock, a plurality of rotors,
unitary means for producing a single field

"for energizing all of said rotors, a_timing

mechanism connected to one of said rofors
and adapted to be driven by energy derived
from said field, and an auxiliary mechanism
operatively connected to another of said
rotors. ‘

10. In an electric timing device, a plural-

ity of rotors, unitary means for producing

a magnetic field common to said rotors, tim-
ing mechanism driven by one of said rotors,
and auxiliary mechanism driven by another
of said rotors.

11. In an electric timing mechanism, a
plurality of rotors, unitary means for pro-
ducing a magnetic fleld common to all of
said rotors, a core energized by said field
and including a plurality of portions each
having a rotating magntic field therein, and
clock mechanisms driven by each of said
rotors. : :

12. In a timing device, a plurality of
rotors, unitary means for producing a com-
mon field for energizing said rotors, a tim-
ing mechanism operatively connected to one
of said rotors, and a time-controlled mech-
anism operatively conpected to another of
said rotors. _

13. Inatiming device, a plurality of rotors,
unitary means for producing a field common
to said rotors, and timing mechanisms oper-

‘atively connected to each of saig,
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rotors,

14. In an electric clock, a_ plurality of
rotors, unitary means for producing a field
dommon to said rotors, means connected with
one of said rotors for periodically wind-
ing a time-train-operating spring, and means
connected with another of saig rotors for
periodically operating time striking mech-
anism. '

15. In a timing device, a plurality of
rotors, unitary means for producing a field
common to said rotors, mesns connecting one
of said rotors with a train of gears operat-
ing time-indicating means, and auxiliary
mechanism connected to another of said ro-
tors.

In testimony whereof, I have signed my
name to this specification this 15th day of

December, 1927. ,
GEORGE P. COWLES.
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