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WELCOME F. SWEET, OF GRAND RAPIDS, MICHIGAN, ASSIGNOR TO HIM-
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Application filed June 30, 1880,

Serial Ne. 170,302, (No model.)

To all whone it may conceri:

Be it known that I, WELCOME IF. SWEET,
residing at Grand Rapids, in the county of
Kent and State of Michigan, and a eitizen of

¢ the United States, have invented a new and
nseful Improvement in Eleetric Clocks, of
which the following is a full description, ref-
erence being had to the accompanying draw-
ings, In whieh—

1o Figure 1is a front elevation; Fig. 2, a de-
tail, being a 'section of the parts represented,
taken atline z of Fig. 1; Fig, 3, adetail; Ifig.
4. a front elevation of the clock-work, the
front part of the frame being removed, the

15 magnet also being shown; Iig. 5, a sideeleva-
tion of the clock-work, also showing the mag-
net; IMig. 6, a section of the parts represented;
Fig. 7, aside elevation of the parts shown; Fig.
8, a detail,being a side view of the barrel which

20 contains the spring,and the ratehet-wheel con-
nected with the barvel; Fig. 9, aside view of the
wheel represented; Figs. 10 and 11, detalls,
and TFig. 12, a front elevation of the paris rep-
resented, which are those shown in section in

25 Fig. 6, with the addition of certain pawls.
Fig. 13 is a detail. Some of the figures are
enlarged.

The leading objects of my invention are £o
provide devices by which a weight arranged

30 to act on the train of a clock can be oradually
wound by the action of a magnet, and at the

.- game time provide a maintaining-power act-
ing on the train while the weight 1s being
lifted, and to provide devices for automatic-

35 ally opening the circult when the weight
has been fully wound or reaches a certaln
height, and holding the circunit open until the
descending weight reaches or comes near {o

its lowest point, and then automatically re-

40 leasing the devices which hold the circuit
open, which objects I accomplish as illus-
trated in the drawings. 'Those things which
I suppose to be new will be set forth in the

- claims.
45 In the drawings, A represents the frame of
a clock.
B is a shaft which carries the hands.
Cis a winding drum or sleeve on the shatt 5.
- D is a ratehel-wheel permanently secured
so to or made with the winding drum or sleeve C.

« is a second collar on the shaft A.

K is a ratchet-wheel upon the collar ¢, but
not fast thereon. -

b is a barrel on the ratchet-wheel L.

' is a gear-wheel, being what i3 usually 55
called the *‘third’’ wheel in the clock-move-
mendt.

¢ is a spring in the barrel b, one end of
which spring is secured at ¢ to the ratchet-
wheel I, and the other end is secured at e to 6o
the wheel If.

f is a pawl which engages with the ratchet-
wheel D, this pawl being supported on a pin
secured to the ratchet-wheel Ii. |

¢ is a second pawl, which alsc engages with 65
the ratchet-wheel D, which pawl is supported
on & pin, &, secured to the wheel I, "1'his pin
h, as shown, passes through an openiug inthe
wheel , and as this wheel I has only a lim-
ited movement in either direction the pin does 7o
not interfere therewith.

G is a pinion on a shaft, I, with which pin-
ion I engages.

I is a gear-wheel on the shaft H, which en-
oages with a pinion, J, onthe shaft K, which 75
carries the escape-wheel L.

M represents the pallets.

¢ is the hour-wheel, and j the minute-wheel.

N is a spring acting on the wheel F.

O is a magnet. 8¢

% is an armature which, asshown, 1s secured
to a plate, 7, which plate is rigidly connected
with a shait, m.

n is an arm rigidly secured to the shaft m,
which arm carries two pawls, o p, which en- 85
gage with the ratchet-wheel E. _

P is a post or rod, the ends of which are
snitably secured in any suitable place. "The
lower end, ¢, of this rod or post 18 smaller
than the remaining portion, and, as shown, 1t go
rests in a support, 7. |

s is a loose collar on the part q of the rod,
having a flange, m', at its upper end.

{ is a coiled spring located between the col-
lar s and a pin in the part q. 98
1 is a strap, the upper end of which 18 con-
nected with the collar s, and the lower end is
provided with a slot, v. |

- Q is a plate, of rubber or other non-conduct-
ing material. 100
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w w' are metal plates secured to Q.

¢ 18 a circuit-breaker pivoted at one end to
the plate w,and at the other end it is pro-
vided with a pin which enters the slot v in «.

0" is a pin at the lower side of the plate w'.

¢’ is a hook pivoted at its upper end to the
plate Q and arranged to engage with the eir-
cuit-breaker «’. .
- d'is an arm pivoted at its upper end to the
plate Q, and 1its lower end is arranged to en-
gage with the flange on the collar s whensuch
collar is pushed down below the lower end of
such arm. The hook ¢ and the arm & are
held against stops by springs. o

¢’ is a cord, one end of which is connected
with the arm d’, and the other end is secured
to a hook, /7, which hook has a little vertica
movement in a suitable socket. |

R 1s a weight through which the rod or post
P passes. As shown, the lower end of the
weight has an extension, ¢', arranged to en-
gage with the flange upon the upper end of
the collar s. R |

I’ is @ pinin'the extension ¢, arranged to en-
gage with the inside of the shank of the hook ¢'.
- ® 18 a winding-cord, one end of which is
connected with the weight R, and the other
end 1s secured to the loose sleeve or winding-
draom Con the shaft B.

T 1s a rubber or othernon-conducting plate

- secured to the clock-frame.
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i 18 a piece of metal secured to the plate
T, and 7’ is another piece secured to the same
plate T\ | |

k' is a piece upon the end of the shaft K,
which passes through the frame, this piece
being arranged, as the escape-wheel rotates,
to come in contact with and raise the free end
of 7. |

I is a spring arranged to act. upon the cir-
cuit-breaker a’and force it down upon the pin
b’y in case its gravity is not sufficient for that
purpose. . _

The operation is as follows: Suppose the
parts to be 1n the position shown in Fig. 1,
the circuit-breaker ¢’ being lifted away from
the pin &', and the cirenit being thus opened.
When the weight descends a little farther, the
part ¢’ will come in contact with the flange
m’ upon the collar s, forcing it and the bar u
down a little and compressing the spring
and at the same time the pin #, comingin con-
tact with the latch or hook ¢/, will foree it back,
releasing «', which will drop by gravity, or be

forced down by the action of the spring

upon the pin ', thus closing the circuit at

this point. At the same time the flange |

upon the collar s in its downward passage

comes 1n contact with the inside of the arm o, |
foreing it back a little until the flange passes
. below the lower end of the arm, when such |

arm will bereturned to its normal position by
the spring behind it, the lower end of such
arm then being over the flange m' upon the
collar s, and preventing the collar from being
forced up by the action of the spring ¢. So
long as these parts remain in the position just

described the circuit will remain closed, be-
cause ¢ will remain in contact with b'.

The electric cireuit from one pole of battery
@' is by the wire ¢’ plate w', arm «/, plate w,
and wire ¢’ to the electro-magnet O; then by
the second branch of the wire a° to the circuit-

closersj 7, controlled by the escapement; and,

finally, by the third branch of the wire a° to
the other pole of the battery, as is clearly

shown in Fig. 1.

The clock being in motion, the part &’ will
close the cireult twice with every revolution
of the escape-wheel L by bringing 7 in con-
tact with 7. Every time the circuit is thus

70 -
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closed the armature & will be drawn tc the

magnet, which will cause the shaft m to rock
a little, and through the arm =, which is se-

cured to such shaft m, one of the pawls o p

will act upon the ratchet-wheel E, moving it
a little, which movement will slightly increase
the tension of the spring ¢c. As often as the

circuit is broken by the return of ¢’ to its nor-

mal position the pawls o p will be returned to
their former position, ready to engage again

with the ratchet-wheel IE when the eirenit is

again closed, and by repeated movements of
these pawls the tension of the spring ¢ will be
gradually increased. 'This spring isconnected
at one end to the wheel F, which is a part of
the train, and at its other end to the ratchet-
wheel K, so that the tension of the spring in
one direction will be acting on the wheel F to

‘move it, and through it the train, while the

other end 1s exerting its force on the ratchet-
wheel BE. With each movement of this wheel
E, by the action of one of the pawls o p, the
ratchet f will ride over the teeth of D. When
sufficient power has been accumulated in the
spring ¢ to overcome the gravity of the weight
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R, 1n addition to that required to run the

clock, then whenever the pawls o p are re-
leased the spring ¢ will, through the pawl f,

~which 1s pivoted to the wheel E, act upon the
ratchet-wheel D, moving it a little, and thus -

I10O

winding the cord S a little upon the sleeve C -

and raising the weight R a trifle; and this ac-

tion of the spring ¢ to raise the weight, as de-

scribed, will be repeated as often as the ten-
sion thereof is sufficient. At the same time
the spring ¢ constantly acts upon the wheel F
to keep the train in motion, sothat the spring

not only raises the weight, but serves the pur-

pose of a maintaining-power to run the train

‘while the weight is being raised, one end of

the spring acting to raise the weight and the
other end acting on the train. |

The pawl ¢ 18 a retaining-pawl, and con-
nects the wheel F with the ratchet-wheel . D,
so that the weight acts upon the train when
free so to do. _ | | |

When the weight R nearly reaches the limit
of 1ts upward movement, it will come in con-
tact with the hook £/, raising it a trifle, and
through the cord ¢’ the latch or arm " will be
drawn back away from the flange m’ on the
collar s. T'hen by the action of the spring { the

| collar will rise, and through the strap « the
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circuit-breaker « will belifted and the circuit
will be broken at this point, so that the bat-
tery will no longer act upon the magnet, and
then the weight will operate upon the clock-
movement until it again descends and closes
the circuit, as before desecribed, after which

the operation before described will be repeated.

While the weight is descending the spring ¢
will not operate upon the train.

The wheel F has sixty teeth. The wheel E; |
as shown, has fifty-four, but may have some I

other number. |

As shown, the circuit closes twice a minute,
and hence the weight will be wound consid-
erably faster than it runs down. The circuit
may be’closedioftener, if desired.

I use two pawls, o p, one of which is a little
longer than the’other to insure action on the
wheel H. |

The length of the rod D depends upon the
distance the weight is to move. As the parts
are most likely to be arranged, it will take a
number of hours to wind the weight—say
about twenty—and when fully wound and the
circuit is broken at «’, as described, the weight
will run the clock until it again closes the cir-
cuit ¢/, which will probably be about sixty
hours, and while the weight is running the
train thebattery will not be in action. While
the weightis notactingonthe train the spring
¢ acts as a maintaining-power. Thereistobe
some tension on the spring ¢ when the parts
are first placed 1n position.

The spring ¢,operated by a magnet, might be
used for running the clock all the time with-
out any weight, in which case the ratchet-
wheel D and pawl ¢ would not be required,
and a pawl should be arranged uponthe frame
to engage with the teeth of the ratchet-wheel
E to act as a retaining-pawl. In this casethe

battery will always be in actionand thespring
will be constantly wound substantially in the

E

manner before described. In Fig. 13 I have
shown how the last-mentioned pawl may be
arranged, p’ being the pawl.

The rod or post P serves the purpose of a
auide for the weight. In Fig. 1 I have indi-
cated a battery and connecting-wires.

I do not limit myself to the exact devices
shown and deseribed for closing and opening
the circuit by the action of the weight, as va-
rious modifications can bereadily adopted by
any one skilled in the art.

What I claim as new, and desire to secure
by Letters Patent, 1s—

1. The combination of a ratchet-wheel, L, a
wheel, F, a spring, ¢, collar C, ratchet-wheel
D, and a weight, R, substantially as and for
purposes specified.

2. The combination, with a time-train, of a
weight, a spring adapted to wind the weight
and at the same time act on the train as a
maintaining-power, and devices for winding
the spring through a battery and magnet, sub-
stantially as and for the purposes specified.

3. In combination with a time -train, a
weight, R, a battery, magnet,and connecting-
wires, devices for winding the weight actu-
ated by said magnet, and devices for closing
and opening the circuit by the action of the
weight, substantially as herein set forth.

4. The combination of a battery, a magnet,
and connecting-wires, a weight, a spring for
winding the weight and at the same time act-
ing on the train as a maintaining-power, a cir-
cuit-breaker operated by the clock, and de-
vices for closing and opening the circuit by the
action of the weight, substantially as and for
the purposes specified. |

WELCOME F. SWEET.
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Witnesses:
E. A. WEST,
ALBERT H. ADAMS.
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