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My invention relates to noiseless clock
mechanism.
One of the objects of my invention is to
provide a simple and efficient noiseless clock
5 mechanism controlled by an intermittently
energized electromagnet.
Further objects ~will appear from the
description and claims.
In the drawings, in which an embodiment
10 of my invention is shown—

Figure 1 is a rear view of a noiseless inter-
mittent movement mechanism which may be
used in a secondary clock;

Fig. 2 is a view from the left of Fig. 1;

Fig. 8 is a section on the line 3—3 of Fig.
1; and

Fig.

15
4 is a section on the line 4—4 of

Fiﬁ' 1. :
eferring to the drawings in detail, the
20 construction shown comprises an intermit-
tently energizable electromagnet 1, a four
int revoluble armature 2 therefor, a shaft
3 on which the armature 2 is mounted,
another four point armature 4 mounted on
the same shaft as the first armature, and a
ermanent magnet 5, the poles 6 of which are
ocated on opposite sides of the armature 4,

A clock train is driven from the shaft on
which the armatures are mounted which
may be of any suitable construction and as
shown comprises a worm 7 on the shaft 3,
a worm gear 8 meshing with the worm 7,
a shaft 9 on which the worm gear 8 is
mounted, a pinion 10 mounted on the shaft
9, a gear 11 meshing with the pinion 10, a
pinion 12 rotatable with the gear 11, and a
gear 13 meshing with the pinion 12. The
minute hand may be mounted on the shaft
9 and the hour hand may be mounted on
the sleeve 14 rotatable with the gear 13.

The step by step mechanism and the clock
train may be mounted in any suitable man-
ner on the front supporting plate 15. The
shaft 3 on which the armatures 2 and 4
and worm 7 are secured is mounted on a
U-shaped bearing bracket 16 suitably sup-
ported from the front plate 15. The shaft
9 on which the pinion 10 is secured is
mounted in bearing openings in the bracket
16 and front plate 15. The permanent mag-
net 5 is secured on the bracket 16 by means
of the clamping plate 17.
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The core of the electromagnet is made up
of laminated plates, the poles 18 being lo-

cated on opposite sides of the revoluble &

armature 2, the plates being made of vary-
ing length, to form a stepped formation to
provide a sort of taper for the poles 18, to
provide a concentration of the magnetic
lines of force at the ends of the poles.

In operation, the electromagnet 1 is pe-
riodically energized and deenergized, usttally
once per minute. When the electromagnet
is energized it moves the -revoluble arma-
ture 2 from the position in full lines in Fig.
4 to the position shown in dotted lines, this
movement being a little more than a 45°
movement and causing the armature for the
permanent magnet also to be moved a little
more than 45° to the position shown in
dotted lines in Fig. 2. When the electro-
magnet is deenergized the permanent mag-
net causes the step movement of 90° to be
completed. The next energization of the
electromagnet again moves the rotatable ar-
matures through a little more than 45° in
the same direction as in the preceding step,
so that each cycle of operation, including
the energization and deenergization of the
electromagnet causes the rotatable arma-
tures to be votated 90°. .This step by step
movement of the armatures in the same di-
rection causes the step by step movement of
the clock train and clock hands. . '

In practice I find that there is a slight
overthrow of the rotatable armatures when
acted on by the electromagnets. That is to
say, the armature, when acted on by the
electromagnet, will move slightly past the
position which it finally assumes, due to its
momenturn. 'This results in a slight reverse
movement of the worm 7, causing a slight
noise eaused by the engagement and disen-
gagement of t}Ze threads on th'f: worm with
the teeth of the worm gear 8. In order to
reduce this noise as much as possible, T make
one or the other of the members of the
worm gearing (preferably the worm gear 8)
of fibrous material, such ‘as fiber impreg-
nated with bakelite.

In the claims' the term “non-reversing”’
used in describing the electromagnet means
that in the operation of the electromagnet
the current through its coils is not reversed.
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‘While I have described the movement in
connection with a secondary clock it is ob-
vious that this use is not confined to sec-
ondary clocks.

I claim s :

1. A step by step movement mechanism
comprising . an intermittently energizable
non-reversing electromagnet, a revoluble
armature therefor, rotated a partial step

when said magnet is energized, and means

for completing the step when said magnet
is deenergized, comprising a permanent
magnet. '

2. A 'step by step movement mechanism
comprising an intermittently energizable
stationary - electromagnet, a revoluble arma-
ture therefor, rotated a partial step when
sald magnet is energized, and means for
completing the step when said magnet is
deenergized, comprising a permanent mag-
net,

3. A step by step movement mechanism
comprising an intermittently energizable
stationary non-reversing electromagnet, a
revoluble armature therefor, rotated a par-
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tial step when said magnet is energized, and
means for completing the step when said
magnet is deenergized, comprising a perma-
nent magnet. .

4. A step by step movement mechanism
comprising an intermittently energizable
electromagnet, a revoluble armature there-
for rotated a partial step when said magnet
is energized, and means for completing the
step when said magnet is deenergized com-
prising a second revoluble armature and a
permanent magnet therefor. '

5. A step by step movement mechanism
comprising an intermittently energizable
electromagnet, a revoluble armature there-
for rotated a partial step when said magnet
is energized, and means for completing the
step when said magnet is deenergized com-
prising a second revoluble armature and a
permanent magnet therefor, said permanent
magnet having its poles on opposite. sides
of its armature. '

In witness whereof, T have hereunto sub-

seribed my name.
ERNEST S. OSTLER.
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