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o all whom it may concern:
- Be it known that I, Grorcr BENNETT
BowerLy, a subject of the King of Great

Britain and Ireland, residing at 5 Palmer
5 -street, in the city of Westminster, county
of London, England, have invented certain
new and useful Improvements in Secondary |

Electric Clocks and the Like; and I do here-

by declare the following. to be a full, clear,

and exact desexiption of the invention, such
as will enable others skilled in the art to
which it appertains to make and use the
- ‘Whereas considerable difficulty has hither-
to been met with in the matter of electro-

magnetically -operated - secondary electric.

clocks or such like step-by-step movements
owing to the jerky. action of the electro-

magnets and of the faulty. performance of

paw}s.and ratchet-work acting upon ratchet-

“wheels. Also such contrivances even when
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- wishing to bind myself to detail to the.ex-
clusion of modifications which would result | n ar
in substantially the same arrangement I will § driving armature, or [ mav merely employ a
describe my present invention in one form: | _ _
I provide an armature which 1s of a double | the armature arbor so that during the threc-
“cam shape formed approximately by two
symmetrical eccentric portions. of cireum-
ference and having two smaller parts of the
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constricted to work with comparative suc-
cess have at best been subject to an ob-
jectionable degree, of noisiness. S

) * -

This, my invention,‘relates to a new and
improved electro-magnetic step-by-step ac- |
tion especially suited for use as an indicator

dial ‘movement in an'electric clock system;
its action is réndered- silent owing to the
total absence of pawls or click-work and

owing to the comparatively slow action of

the electro-magnet—this slowness also be-
ing advantageous in that 1t results In greater

efficiency of the system by increasing the

time and diminishing the rate of performing

| : : . _ . .
the work. . Mordover in my new. and 1m-

proved action it is possible to provide an am-
ple margin of power to turn the hands with-

~out resulting in undue wear of the parts or of | 1 | _
' modified magnet, or the same magnet may
| have an extra armature.across s nole preces

the objectionable noise of operation.
For the sake of clearness but without

circumiference cut away. This armature 13

‘pivotally mounted in the field of an electro-

magnet in such a manner that upon exclta-

tion of the magnet the armature 13 turned

through about three-eighths of a revolution.
The armature arbor is' provided with fwo

pinsparallel tothe axisand sy manetrically dis-

posed-therefrom; and the arbor itself 1s cut

away adjacent to these pins. A wheel con-

nected in the usual manner to thé mnute

‘hand and having sixty- or other suitable
number -of ‘teeth 'is 80 placed as to allow
these pins in turn to drive the wheel; the
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“depth’ of this.combination being such that

“the wheel is always engaged by one 1f not
both of the pins, and the armature 1s secured’

to its arbor in such a manner as to leave the

two pins engaging the wheel in the normal
~condition. ‘
so that no tendency of the wheel to rotate
can then be transmitted to turn the arma-

In this way the wheel 18 locked

ture. o -
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Another electro-magnet is also provided

| for the purpose of raising a spring or lever or
equivalent device away from the two pins so

as to leave the armature perfectly free to be
rotated by its field magnet. This spring or

75
lever, upon its controlling magnet (which 1
will ¢all for the purpose of distinetion the
“Jocking magnet’’) ceasing to be magnetized,
1s adapted to carry forward the armature ar-

_ . G ‘80
bor about one-eighth of a turn and there hold-

it in readiness for the next periodic operating

signal. . It.will thus ‘be seen that when the
| magnet 1s energized, the armature e 1s re-

leased and the time gears are operated there-
by until the cuirent is broken when the

weight oi spring continues to operate said
“gears in the same direction until the magnet.
‘1S again energized, - - -

Tn a modified form I may omit the ““lock-
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ing magnet” and provide.that the spring or -

lever above described may be operated by
some. patrt of the field magnet being made

movable in .such manner that upon excita-
tion both functions are effected by the one so

duly proportioned so asnot to unduly handi-
ap. the magnetization and attraction of the
spring acting upon a suitably shaped cam on

eichth forward movement of the armature
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the spring is raised and can thus, upon cessa-

' tion of the signal, drive the armature for-

ward. _ _ |
~ In the accompanving illustrations, kigure
1 shows the complete mechanism, and lfig. 2
shows an alternative method of coustructing
a part.
detail views of the pindon and pins showing
the avbor cut away. -'

Fies. 3, 4 and 5 represent enlarged 110
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In FKig. 1 the electro-magnet comprises a
pair of bobbins @ @ whose interior iron cores
‘are continued in the pole pieces b b b b which

~ embrace the armature ¢, also the armature d.
5 The armature ¢ is miounted upon an arbor
- with pinion ¢, meshing with wheel f which in

turn also gears with the center wheel g¢.

These parts are pivoted between the plate 77
~ and the plate £k, pillars [ [ [ being provide
10 to support the p])&te k. The armature d,

which is pivoted at h, has attached to it the

lever m, whose upper end is shaped as shown

toengage with the two pins n n which project
. from the pinion; p is a ‘““banking’’ spring,
15 which is fixed on the lever m. o
" -. The action of the apparatus is as follows:—
"Upon the electro-magnet being excited the

armature d is drawn up, in the direction of |

the arrow 1 and the lever m consequently

.20 moves to the left in the direction of the ar-

row 2 away from the pins n n on armature c.
'Armature ¢, as soon as it is thus unlocked, ro-
tates in the direction of the arrow 3 (in Kig.

1) on account of its shape until it has moved

25 through mnearly half & revolution and pre-
sents 1ts maximum diameter to the magnetic
circuit. Upon cessation of the magnetizing
current the armature d falls by its own
weight and lever m in returning to its normal

30 position as shown in Fig. 1 and engages the
~ pinsm;, M agilain, and prevents further move-
ment in either direction. = |

- Referring to Fig. 2, which shows a modi-
fied form for carrying out my invention, the

- 35 electro-magnet comprises a pair of bobbins
a a, whose interior iron cores are continued
in the pole pieces b b at their top ends and are

 connected by the iron yoke &’ at their lower
ends. The pole pieces b b embrace the arma-

40 ture ¢ which is mounted upon an arbor with
pinion ¢ meshing with wheel f which in furn
also gears with the center-wheel g. These

parts are pivoted between plates spaced by

the pillars 7 1 I. The pinion e has two of its
45 opposite leaves or pins provided longer than

. the others and a spring m’ is fixed as shown

" . in such a manner as to always bring armature
¢ into the position shown after it has been re-
leased by the breaking of the electrical cir-

50 cuit at the master clock. = |

The action of the apparatusis as follows:— |

Tpon the electro-magnet being excited, ar-
mature ¢ is rotated (in the direction of the
arrow 3 in Fig. 2) on account of its shape
until it has moved through nearly half a rev-

olution and presents its maximum diameter

to the magnetic circuit. Upon cessation of
the magnetizing current the resilient,tspring
m’ which had previously been deflected by

the turning of armature ¢, in returning to its

normal position completes the exact half-
revolution of armature ¢, and therefore holds

the train of wheels in that position until the
| next periodic working current causes a repe-

tition of this cycle of operations.

What I claim and desire to secure by Let-
ters Patent 1s:— SRR ' |
- 1.- In an.electric clock, the com&jnation of

L

i |
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a rotary step-by-step operating device gom-

prising an electro magnet, a double dam

shaped disk miounted to rotate.in the field of

the magnet and actuated by the magnet
when energized, means for kcking said disk
against actuation, means for unlockig said
locking means and adaptéed to bring said disk
into starting position.
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2. In an electric clock, the combination of -

a rotary step-by-step operating device com-
prising an electro magnet, a double cam-
shaped disk mounted to rotate in the field of
the magnet and actuated by the magnet

when energized, & detent for locking said disk

against actuation, and an armature for re-
leasing said detent to bring said disk into

‘starting position.

3. In an electric clock, the combination of

‘a rotary step-by-step operating device com-
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prising an electro magnet, a doubic cam-

shaped disk mounted to rotate in the field of
the magnet and actuated by the magnet
when energized, said disk having a Finion
provided with projecting pins, means
caging said pins. to lock said pinion against
actuation and means for releasing said lock-
ing means actuated when the magnet ceases
to be energized. o |
In testimony whereof I have affixed my
signature, in presence of two witnesses.
~ GEORGE BEXNNETT BOWELL.
Witnesses: o
F. L. Raxp,
H. D. JAMESON.
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