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To all whom it may concern:
. Be it known that I, Henry E,. Warren, 

a citizen of the United States, residing in 
Ashland, in the county of Middlesex and 

5 State of Massachusetts, have invented an 
Improvement in Clock Mechanism, of which 
the following description, in connection 
with the accompanying drawings, is a speci­
fication, like characters on the drawings 

10 representing like parts.
This invention relates to a clock me'cha- 

nism of that class in which an oscillating 
pendulum is employed, and has for its ob­
ject to provide the clock mechanism with 

15 means for directly transforming the oscil­
lations of the pendulum into motion of 
continuous rotation, whereby the oscillat­
ing pendulum .is employed as the driving 
member fo^ the time train, yet is mechan- 

20 ically disconnected from the time train, 
which is especially advantageous in port­
able clocks, such for instance as the type 
commonly known as mantle clocks, as the 
pendulum dr the works of the clock are 

25 capable of. being removed from the clock 
when it is desired to move, ship or trans­
port the clock and can be replaced by un­
skilled labor without danger of disarrange­
ment of the clock which would interfere 

30 with its accuracy.
In the present instance I have shown the 

invention as embodied in a clock in which 
the pendulum is mechanically disconnected 
from the time train but is magnetically 

35 coupled thereto so as to produce rotation 
of the time train by reciprocation or oscilla­
tion of the pendulum.

These and other features of the invention 
will be pointed out in the ctkirns at the end 

40 of this specification.
Figure 1 is a side elevation and Fig. 2, a 

front elevation of a clock embodying this 
invention. Fig. 3, a detail of the magnetic 
coupler shown in Fig. 1. Fig. 4, a diagram- 

45 matic view to illustrate the action of the 
magnetic coupler. Fig. 5, a modified form 
of magnetic coupler, and Fig. 6, a diagram­
matic view to illustrate the action of the 
magnetic coupler shown in Fig. 5.

50 Referring to Figs. 1 to 4 inclusive, a rep­
resents a bent magnetized needle, which 
constitutes one member of the magnetic 
coupler and revolves about the axis &—5, 
see Fig. 3, so that the lower end of the 

85 needle describes a circle in a plane at right 
angles to the . axis 6—&•
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The upper portion of the needle a is con­
centric with the axis 6—b and has fast on 
it a small worm c or equivalent device, for 
transmitting continuous rotary motion to a 60 
gear d which forms part of the time train 
of the clock e, which time train may be 
such as now commonly employed in clocks. 
The needle a is magnetized by means of a 
permanent magnet 10, which also serves 65 
as a nearly frictionless bearing for the 
upper _ end of the needle <z, by attracting 
the pointed upper end of said needle against 
its lower pole face. The needle a is main­
tained in its proper relation to the axis 70 
b—b, by means of a lower offset piece or 
crank 12, which is loosely mounted on a sta­
tionary pin or shaft 13, located in the axis . 
b—b and supported by the bottom 14 of a 
casing 15 of non-magnetic material, in 75 
which the, needle a and the gear d are lo­
cated. The casing 15 is provided as shown 
in. Fig. 2, with a partition wall 16, which 
separates the casing into a lower chamber 
17 in which the needle a is located and an so 
upper chamber 18 in which the permanent 
magnet 10 is located, and said wall is pro­
vided with an opening for the passage 
through it of the pointed upper end of the 
needle to make contact with the permanent 85 
magnet 10. The non-magnetic casing 15 is 
of sufficient size to enable the lower end of 
the needle a to be moved in a circular path.

It may be preferred to employ the per­
manent magnet 10 so as to inductively mag- 90 
netize the needle a, but it is not desired to 
limit the invention in this respect, as the 
needle a may be made of hard steel and 
permanently magnetized, and mounted in 
suitable bearings to maintain it in the 95 
proper relation with respect to the axis of 
rotation b—b.

Rotation of the needle a is effected by 
two horseshoe magnets 20, 21, which are 
mounted upon the pendulum 22 to move 100 
therewith. In the present instance the per­
manent magnets 20, 21, are attached to a 
bracket 23, which is secured to the pendu­
lum by screws 24 or otherwise, so that the 
said magnets are in a plane perpendicular 105 
to the axis b—b and in close proximity to 
the lower end of the needle a, and said mag­
nets are arranged with relation to the circu­
lar path in which the lower end of the 
needle a is moved, so as to form around a HO 
circle alternate magnetic poles marked N. S. 
N1 S1. The lines of force from the mag-
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net poles pass across the four air gaps 
which are thus formed.

So long as the pendulum is at rest, the 
pole 1ST of the needle a will be attracted by 

5 and will point toward one of the south poles 
S or S1 of the magnets 20, 21. Assume that 
the pendulum 22 is at rest and that the 
needle a is attracted by the pole S of magnet 
20 as represented in the position of the 

10 magnets marked No. 1 in Fig. 4. Also as­
sume that the pendulum is put in motion. 
Just as soon as the pendulum begins to swing 
to the right, the N pole of the needle a will 
be deflected in a counter clockwise direction 

1§ in the effort to continue pointing toward 
pole S and will be moved into the position 
No. 2. Very soon, however, the pendulum 
will reach a position when the repulsion 
from pole N1 and the attraction of pole S1 

2o of magnet 21, will overpower the attraction 
of pole S and the repulsion of pole N of 
magnet 20 and the pole N of needle a, will 
continue its counter-clockwise rotation and 
reach the position No. 3. For any further 

25 motion of the pendulum toward the right, 
the pole N of the needle a will continue to 
point toward the pole S1, but as the pendu­
lum reverses its motion and begins to swing 
back again toward the left, the pole N of 

30 needle a will continue its counter-clockwise 
rotation, reaching successively the positions 
Nos. 4 and 5. Further left hand motion of 
the pendulum will bring about the strong re­
pulsion of pole N of needle a by pole N and 

35 the attraction by pole S, so that the pole of 
the needle a will take the position No. 6, and 
as the left hand motion of the pendulum 
continues, the magnetic forces will continue 
the contra-clockwise motion of the needle a 

40 until it reaches the position No. 7 which is 
180° from the position No. 3. The pendu­
lum now swings back again toward the 
right, and the pole N of the needle a will 
continue rotary motion and will pass 

45 through the position No. 8 to position No. 1, 
the point of beginning. It will be observed, 
that a complete reciprocation or oscillation 
of the pendulum has brought about a single 
rotation in a counter clockwise direction of 

50 the needle a, and it therefore, follows, that’ 
for any number of complete reciprocations 
or oscillations of the pendulum, there will 
be the same number of rotary turns of the 
needle in a single direction. By reversing 

55 the magnet poles of the needle a, the needle 
a would be rotated in the opposite direc­
tion, that is, clockwise.

It will thus be seen that the pendulum is 
not mechanically connected with the time 

60 train of the clock but is,magnetically cou­
pled therewith, consequently the pendulum 
or the clock movement can be removed for 
purposes of shipping, or moving from one 
place to another, and again placed in posi- 

65 tion or replaced by a substitute movement

by unskilled labor without any danger of in­
juring or deranging the clock or getting it 
out of adjustment. In the present instance 
the pendulum 22 is shown as hung upon a 
pin 30, see Fig. 1, extended through a leaf 
spring 31 which is attached to the frame of 
the clock. By reference to Fig. 1, it will be 
seen, that the pendulum can be unhooked 
from the pin 30 and replaced thereon by un­
skilled hands, and that as there is no me­
chanical connection between the pendulum 
and the time train, there can not possibly 
be any injury done to the working of the 
clock by handling the pendulum or the clock 
movement.

The oscillations of the pendulum may be 
effected in a known manner, by means of 
current impulses passing through a coil 34 
situated in the field of a permanent magnet 
35, which forms part of the pendulum.

In the arrangement shown in Figs. 1 to 4, 
the permanent magnets 20, 21, both move 
with the pendulum, and while this arrange­
ment may be preferred, it is not desired to 
limit the invention in this respect, as only 90 
one of $he magnets may be secured to the 
pendulum to move therewith, after the man­
ner shown in Fig. 5, wherein the magnet 20 
is shown as movable with the pendulum 
and the magnet 21 is stationary, being se- 95 
cured to fhe clock casing or other support.

In the arrangement shown in Fig. 5, the 
magnet 20 is made larger than the magnet 
21 and is located at a lower level, so that” 
its* poles can pass under the poles of the 100 
smaller magnet 21.

The needle a has its upper end attracted 
to the under side of the pole N1 of the mag­
net 21, while its lower end is passed through 
a bracket 36 attached to the pole N1 of said 105 
magnet, and is provided with a crank or arm 
37 which constitutes the movable N pole of 
the needle. The needle a is provided with 
the worm c which is designed to engage the 
gear d of the time train. The needle a is ro- 110 
tated clockwise as represented in Fig. 6, 
wherein positions Nos. 1 to 8 of the movable 
magnet 20 are indicated.

The relation of the poles N, S, of the mov­
ing magnet 20 to the poles N1, S1 of the fixed 115 
magnet 21 is such that when the magnet 20 
is in its extreme right hand position No. 3, 
in Fig. 6, the pole N of the needle a will be 
attracted strongly by the pole S1 of magnet 
21 and will take up the position shown in 
No. 3.

As the pendulum swings toward the left 
and reaches the position No. 4, the repulsion 
of pole N which is nearer the plane of the 
pole N of the needle u than is the pole S1 
of magnet 21, will move the needle slightly 
in a clockwise direction, and this repelling 
effect will continue to rotate the needle in 
the sii me direction, as the pendulum swings 
farther toward the left as shown by posi-
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tions Nos. 5,and 6. Finally a position of the 
pole N of needle a will be reached, where 
the combined repulsion of pole N of magnet 
20 and the attraction of pole S of said mag- 

5 net, will completely overpower the attrac­
tion of pole S1 of magnet'21 and will force 
the pole N of the needle to move into the 
position No. 7. As the pendulum swings 
back again toward the right, the pole N of 

10 the needle in its effort to follow the pole S, 
will continue its motion in a clockwise direc­
tion, passing successively through positions 
Nos. 8, 1 and 2, and finally the poles N S of 
magnet 20 will haVe moved far enough away 

15 from the pole N of the needle, so that the 
attraction of the pole S1 of the fixed mag­
net 21, will exceed the combined attraction 
of the pole S and the repulsion of the pole 
N of the movable magnet 20, and the pole N 

20 of the needle will be turned into the posi­
tion No. 3, having now completed one revo­
lution while the pendulum has made one 
complete reciprocation or oscillation. Ob­
viously this action will be repeated for every 

25 complete reciprocation or oscillation of the 
pendulum, so that the rotations of the needle 
will measure the reciprocations or oscilla­
tions of the pendulum.

’ In the arrangement shown in Figs. 1 to 
SO 4 both magnets 20, 21 are movable with the 

pendulum, whereas in Figs. 5 and 6, only 
one magnet as 20 is movable with the pen­
dulum.

In both cases, it will be observed that the 
35 magnets 20, 21, cooperate with the magnet­

ized needle to form a magnetic coupler for 
operatively connecting the oscillating or re­
ciprocating driving member, herein shown 
as the pendulum 22, with a rotatable mem- 

40 ber herein shown as the gear d of the time 
train, and while this feature is especially 
serviceable for use in clocks, it is not de­
sired to limit the invention in this respect.

It is preferred to inclose the magnetized 
45 needle a in a dust-tight casing of non-mag- 

netic material to protect the same from dust 
and handling and also to inclose the gear d 
in said casing.

The casing does not interfere with the 
50 action of the magnets upon the needle, be­

cause the magnetic lines of force pass freely 
through the walls of the casing. The 

amount of energy taken.from the pendulum 
to drive the clock movement by means of 
the magnetic coupler is very slight and is 55 
practically constant. It may be preferred to . 
transmit the rotary movement of the needle 
to the clock movement by a worm and gear, 
but it is not desired to limit the invention to 
this particular transmitting means.' The 60 
needle constitutes a rotatable member of the 
magnetic coupler and a rotatable armature 
for the reciprocating dr oscillating-member 
of the magnetic coupler, and whilfe it may be 
preferred to make the rotatable member in 65 
the form of a needle, it is not desired to 
limit the invention in this respect.

Claims: - ....
1. In a pendulitm driven clock, in combi­

nation, a revoluble member connected with 70 
the gear train of the dock and carrying a 
magnetic pole outside of its axis of revolu­
tion, magnets cooperating with said revolu­
ble member and one of which: is mounted 
upon the pendulum of the clock to induce 75 
motion of complete rotation in said revolu­
ble member by reciprocation of the perma­
nent magnetic field across the axis of rota­
tion of said pole.

2. In a clock, in combination, ft time train, 80 
a pendulitm mechanically disconnected from 
said time train, means for oscillating said 
pendulum, and means for magnetically cou­
pling said pendulum with said time train to 
drive the latter by said oscillating pen- 85 
dulum.

3. In a clock, in combination, a time train, 
an oscillating pendulum for driving said 
time train mechanically disconnected there­
from, and means comprising mechanically 90 
disconnected members for directly trans­
forming the oscillations of said pendulum 
into motion of continuous rotation in the 
time train, one of said members being con­
nected "with said pendulum and the other 95 
with the said time train.

In testimony whereof, I have signed mv 
name to this specification in the presence of 
two subscribing witnesses.

. HENRY E. WARREN. . 
Witnesses:

Jas. H. Chuhchimj,
J. Murphy. '
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