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To all whom it may concermn:

Be it known that I, Frank HoLDEN, elec-
trical engineer, a citizen of the United States
of America, residing at 83 Cannon street, Lion-

5 don, E. C., England, have invented a certain |

new and useful Improvement in Electrically-
Operated Clocks, (for which I have applied

- tor Letters Patent in England, provisional ap-
plication, in the joint names of The British

10 Thomson - Houston Company, Limited, and
Frank Holden, under date of September 25,

1899, and in France in the joint names of
Frank Holden and Alexander Stanley Gar-

~ field, under date of March 24, 1900:) and Ido

15 hereby declare that the following is a full,
clear, and exact specification of the same.

The present invention relates to electrical
mechanisms for rewinding clocks or other ap-
paratus. | .

20 Referring to the drawings, Figure 1 is aside
elevation of a clock and its winding mechan-
1sm for use on either alternating or direct
current circuits, and Kig. 2 is a plan view.
Fig. 3 is a plan view of a simplified mechan-

25 1sm for use on direct-current circuits only.
Iig. 4 is a detail of the contacts of the mech-
anism of Fig. 3. | |

The apparatus to be described is composed
of a clock mechanism and a winding mechan-

30 1sm, the former including a weight W or
equivalent mainspring S, intermediate gears,
pinions, and escapement device, which latter
includes balance or escapement lever g, es-
capement-wheel 7, balance-wheel 7 on shaft #.

35 and balance-wheel spring m, one end of which
1s attached to the wheel » and the other to the
pin 0. The balance-lever ¢ has a forked end
which engages a pin » on balance-wheel #, as
13 usual in clock mechanism.

40  The winding mechanism comprises an elec-
tromagnetic motor for lifting the weight W
or winding the spring S of the clock and in
addition suitable contacts for making and
breaking the electric cireuits of the motor at

45 predetermined intervals. I prefer to use a
welght 1n place of a spring, and the former is
mounted on an arm attached to the shaft T.
It a spring is used, one end is fastened to the

base F' of the frame supporting the clock and
winding mechanism and the other end to the 5o
shaft. A ratchet-wheel V on the shaft T
drives the gear (3, mounted loosely on the
same shaft, by means of a pawl £, pivoted on
the gear. The pinion L., mounted on the shaft
A, is driven by the gear (. The shaft T 55
passes through the upper base F' and earries
the armature A of the motor. The relative
movements of the several parts of the cloeck
and winding mechanism when the weight is
talling or the spring unwinding are indicated 6o
by arrowsin Figs. 2and 8. The iron magnet-
core of the motoris represented by the letter P
and the magnetizing-winding by the letter M.
The armature A and the curved wing N are of
iron. Insulating-blocks U U are used to sup- 65
port terminal-screws Z 7’ and other current-
carrying parts of the motor device. The coun-
terweight X brings back the arm B to the po-
sitlon shown in Fig. 2 each time the circuit of
the motor is broken at contact C and wing N. 7o
The piece of insulating material O prevents
sticking between arm B and magnet-core P.

The contact - piece C is mounted on light

springs b, attached to the arm B, as shown,
and does not make contact with the surface of 753
the curved wing N when in the position shown
1 Fig. 2. This method of mounting the con-
tact C 1s necessary in the case of alternating-
current circuits to avoid vibration and spark-
ing at the contact C. The mechanism of Fig. 8c
3 does not work on alternating-current cir-
cults, because the spring I’ is so light that it
vibrates in an alternating field, causing spark-
ing at the contact C. I therefore adopt the
arrangement of Fig. 2 for alternating-current 8z

‘circeults, where the arm B, of large moment of

inertia, replaces the light spring I'.  The vi-
bration of spring 1, and consequent sparking
at contact C, 1s thereby practically eliminated.
The same arrangement will of course operate go
equally well on continuous-current circuits of
about one hundred and twenty-five volts and
less; but the simpler form of Fig. 3 is equally
satisfactory and less expensive. .

Referring to the mechanism of Figs. 1 and 953
2, the weight W in falling or the spring S in
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unwinding causes the armature A to rotate
in the direction as shown by the arrows un-
til the lower end of the armature establishes
a rubbing contact with the end of the spring
1. At thisinstant the magnet-winding M will
he connected to the supply-mains H H' and
the current will flow from the main H to the
terminal 7, thence to terminal Z' through the
winding M, resistance R, spring I, armature
A and base F'; terminal /) "’ and thence to the
other main . The magnetized core 17 will
now attract the iron armature A and the iron
contact-carrying arm B, thus bringing the
contact C into firm touch with the curved
wing N of the armature A, thereby shunting
the resistance R. The current will now flow
as follows: from main H to terminal 7, mag-
net-windinge M, "junetion point ¢, and thence

Dy one path to terminal 7/, resistance R, spring

I, armature A, base K, "and terminal 2" to
main H'. The other path open to the current
is from Junction-point 2 by wire i to arm B,
thence by 31)111*10 D, contact C, wing N, ar-
mature A, base I, and terminal %7 to the
main H'. The magnetic forces due to the first
contact between the end of the armature A
and the spring [ are not great enough to ro-
tate the armature A; but with the 1ncrease in
current through the winding M due to the
closure of another circuit ot Tower resistance
through the contact C and wing N, thereby
shuntine the resistance R, asa hove explained,
the armature A rotates n the direction op-
posite to that indicated by the arrow in Fig. 2.
The contact between the end of the armature
A and the spring I 1s broken immediately the
armature is rotated by the magnetic attrac-
tion of core I’:but there 1s no sparking, since
this contact is already shunted at contact C
and wing N. As soon as contact between the
end of armature A and spring I 1s broken the
current from main H flows to main H' as fol-
Jows: from maimn H to ter 1"11"11'1{11 Z, magnet-
winding M, junection- point 7, wire v, arm I3,

SPring: I* contact C, wing N, armature ;‘L
base K" and terminal 77 to main B It is evi-
dent that current no longer flows through re-
sistance R after contact between the end of
armature A and spring 1 1s broken, as above
described. The wing N 18 made of such a
length that contact (J does not leave 1t until

the armature A has almost reached the posi-

tion of maximum pull; but the latter continues
to rotate through a greater angle untilits ki-
netlc energy 1s entir dv consumed in I iting
the wewhb W orin wmdm o the spring .

shunt to the winding M, thereby reducing
sparking at contact C to a negligible quantity,
a resistance R of suwitable value being con-
nected in series with the condenser to prevent
excessive charging-currents.  Xor circuits of
one hundred and twenty-five volts or less the
condenser may be suppressed and the high
resistance R’ retained as a permanent s

oo great expense and

hunt.
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to the winding M to prevent sparking at con-
tact C on opening the circuit at this point.

The mechanism of Fig. 3 1sintended for 11*-«(“-*

IJIF

on direct-current civcuits. The spring 1 anc
the resistance IR of the moc,hamam of Fi 108,

il

and 2 are suppressed and thesimpler contac b

of Fig. 4 substituted for that shown 1n these
ficures. Theexternalresistance Risnotused,

since it is practically possible to wind the mag-
net for continuous-current circuits of one
hundred and twenty-five volts or less without
with a wire of such re-
sistance that the magnet will not burn out it
the voltage should (hop below the normal to

such an extent that the motor no longer
moves. The contact C is now mounted di-

rectly on the spring 1" of magnetic material.
The rotation of the armature A in the direc-
tion shown by the arrow will establish contact
butu cen C(’Jl]tdtt C :1‘1’1{1 131"1{1 131 0"i{;(‘*ti(m% "I'") o'f’
the circu it o.l. the 11_1[1.g11f_-:.t u_mdmg ,D#...I.., .;Lm,l th.e.
current flows from main I, terminal 7, mag-
net-winding M, terminal 7', spring I', con-
tacts C dnd D, wing N,r armature A to base
IV, terminal 72/ " to main . The under sur-
face of the contact (' is at once brought into

firm touch with the outer surface of the wing

N because of the magnetic attraction between
these parts due to the ereation of a magnetic

ficld of force by the motor magnet-winding

M, some of the magnetic lines of force being
closed through the 1:}{1.1:11 offered by the i1ron
wing N and the spring 1" of magnetie material,
The armature A is at once returned to or be-
vond the medial position, ~thus litting the
weight W or winding the spring .

cult ol the motor s mlm rupted at the U(Jl]hlf!t(‘
when this leaves the tip of the curved wing
N. A condenser K and resistance R’ or the re-
sistance R’ only may be permanently shunted
across the winding M to prevent any sparking
at contact C.

By the above-described arrangement of the

motor and the contacts a cyclical movement
trical contacts are thus secured, an ndispen-
sable condition to the successtul operation of
such devices.

Referring to the mechanism of Figs. 1 and
2, the operation is as foilows: The resistance

R is used to limit the current flowing through

the winding M on establishing contact between
armature A and spring . Upon closure of

' the circult of the n]ctgnﬂt-wnn_.h1_1;;;-; M and the
It |

series resistance R on the supply-mains H H'
15 adve mmgeous to connect a condenser K in

by contact between the end of armature A and

" spring I the magnet-core I becomes magnet-

1zed, attracts the arm B and brings together
the contact C and winge N, Lhurﬁlw %hmll'nu
the resistance R, as ahmdv explained, and
thus allowing a lax ger current to pass through
the winding M.

| The magnetic forees due to
the first contact are designedly not
enough to rotate armature &

but with the in-
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‘creased current consequent on closing the con-

tact C on wing N the armature A rotates.
For example, in a winding mechanism for two
hundred-volt circuits if the line voltage falls

to one hundred and seventy volts the magnetic

torces due to the closure of the circuit at the
end of armature A and spring I are insuffi-
cient to close the contact C on wing N and
the armature A doesnotrotate. The magnet-

winding M and the resistance R thus remain

1n series across the main supply-circuit H H’
until the voltage rises again to above one hun-
dred and seventy. The ohmic value of the
resistance R 1s made sufficiently high to pre-
vent the burning of the magnet-winding M
whenever the line voltage falls below one hun-
dred and seventy volts. By this construction

~a much smaller magnetizing-coil is used than

20

30

35

40

45

55

60

parts of a portion of the lines of force of the

1n other winding mechanism for use on com-
mercial circuits of one hundred and twenty-
five volts and above and an important saving
of wire 1s made.

I have thus obtained a mechanism of very
simple construction compared to the purely
mechanical devices heretofore used for open-
ing and closing the contact of the motor-wind-
ing and one which will not burn out if an un-

usual drop in the voltage in the supply-circuit
occurs. '

- Having thus fully deseribed my invention, |

what I claim as new, and desire to secure by
Letters Patent, is—

1. Anelectrical winding mechanism consist-
g of an electromagnetic winding-motor, a re-

sistance in series with the magnet-winding of

the motor, a switch closed by the armature of
the motor during the unwinding period and
connecting the magnet-winding in series with
the resistance and across the supply-mains,
and another switch arranged to short-circuit
the series resistance, the latter switch being
closed by attraction of the magnetic parts of
the switch due to the closure through these

magnetic field of the motor, created by the
electric current passing through the magnet-

winding of the motor on closure of the first
switch.

2. Anelectrical winding mechanism consist-

ing of an electromagnetic winding-motorand a

switch closed by the armature thereof during

the unwinding period and connecting the mag-

net-winding across the supply-mains, thus
creating the magnetic field of the motor, and
magnetic parts actuated by the field thus es-
tablished to reinforce the contact engagement,
thereby improving the electrical contact be-
tween switch-terminals. |
3. The combination with a clock, of an elec-
trical winding mechanism consisting of an elec-
tromagnetic winding-motor, a resistance in se-

ries with the magnet-winding of the motor, a

switch closed by the armature of the motor
during the unwinding period and connecting

65 the magnet-winding in series with the re- |

53

sistance across the supply-mains, and another
switch arranged to short-circuit the series re-
sistance, the latter switch being closed by at-
traction of the magnetic parts of the switch
due to the closure through these
portion of the lines of force of the magnetic
leld of the motor, created by the electric cur-
rent passing through the magnet-winding of
the motor on closure of the first switch.

4. The combination with a clock, of an elec-
trical winding mechanism consisting of an elec-
tromagnetic winding-motor and a switch closed
by the armature thereof durine the un winding
period and connecting the magnet- winding
across the supply-mains, thus creating the mag-

netic field, and magnetic parts actuated by a

part of the lines of force of said field to rein-
force the contact engagement, thereby im-
proving the electrical contact between switch-
terminals. | |

5. In combination, aclock mechanism and a
rewinding-motor and switches comprising a
magnet-core P, exciting-winding M, armature
A connected to the shaft T of the clock mech-
anism to which is also attached the main-
spring S; contact-spring I, wing N, contact C
carried by the magnetic arm B, counterweight
X, and the resistance R short-circuited by the
closure of the contact Con wing N as described

and shown.

6. In combination, a clock mechanism and a,
rewinding-motor and switches comprising a
magnet-core P, exciting-winding M,armature
A connected to the shaft T of the clock mech-
anism to which is also attached the main-
spring S; or its equivalent, contact-spring 1,
wing N, contact C carried by the magnetic

arm B, counterweight X and the resistance R

short-circuited by the closure of the contact
C or wing N as described and shown.

7. A motor-wound clock-train, comprising
an electromagnetic winding device, a switch
operated after a determinate period of opera-
tion of the clock, an electromagnetic switch
controlled thereby for throwing the electro-
magnetic winding device into operation, and

“means for opening said switch and holding it
1in the open position after a determinate range

of winding movement. |
8. The combination of a wheel-train, a mag-
netically-operated winding device, a switch

controlled by a determinate range of unwind-

ing for cutting into circuit the winding de-
vice, an auxiliary switch controlled thereby
for short-circuiting the preliminary switch,

said preliminary switch being adjusted to

open during the short-circuiting period, and

means for causing a snap-break of the short- -

circuiting switch after a determinate range of
the winding movement. -

9. The combination of a clock-train, a mag-
netically-operated winding device, a switch
closed by the unwinding, a circuit containing
said switch and the winding-magnet, a resist-
ance 1n said c¢ircuit and an

-
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operated on closure of the circuit for short-
circuiting the resistance,and means for quickly
brealking contact at sald switch after a deter-
minate range of unwinding movement.

10. The combination of a clock-train, of an
electromagnetic winding device therefor, a
switch closed by a definite range of unwind-
ing, a normally open auxiliary switch closed
automatically when the first switch is closed,

and means whereby the Gpemtmn of the de-

vice opens both switches.

In witness whereof I have her eunto set Im |

hand, this 29th day of March, 1900, in the
presence of two subscribing witnesses.
FRANK HOLDEN
Witnesses:

H. D. JaMESON,
A. NUTTING.
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