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Y’ e S

To all whom it may coricern: |
Be it known that I, DaAvib W. THO‘\IPSON

a citizen of the Umted States, residing at Ch1-j

cago, in the county of Cook cmd State of Illi-

nois, haveinvented certain newand useful Im-

provements in Electric Self-Winding Clocks,
of which the following is a specification.

This invention relal,es to improvements in

electric self-winding clocks, and more par-

10

ticalarly in those parts of such clock mechan-
isms which relate to the make-and-break
contacts, which effect the completion or inter-

ruption of the circuit from time to time as-
the winding mechanlsm is brought mto or cut

out of action. ~
The object of the invention is to plowde
an improved construction in deviees of the

- eharacter referred to; and 1t consists in the

20
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‘on line 22 of Fig. 3.

matters hereinafter ses forth, and more par-
ticularly pointed out in the appended claim.
In the accompanying drawings, Ifigure 11s

a general view, somewhat diagrammatic in

character; of parts of an electric self-winding
clock mechanism construeted in accordance
with my invention, the left-hand portion of
the figure being in section on line 1 1 of Kig.
4. Fig. 2 is a sectional detail thereof, taken

taken on line 3 3 of Fig. 2. Fig. 4 shows a
side elevation of the principal rotary parts.

Fig. 5 is a diagrammatic view designed to

more fully show the electrical circuit. Figs.
6, 7, 8, and 9 are sectional details taken on
lines correspondingly numbered in Kig. 3 for
the purpose of showing the shapmcr of the
contact wheel or disk at critical points. Fig.
10 is a fragmentary perspective view of the
contact wheel or disk, showing the several
positions of the GOHtﬂCE spring relatively
thereto.

In said drawings, 1 designates the front
plate of the metallic frame which supports
and contains the clock mechanism. 2 is the
rear plate thereof, and 3 the main shaft, which
is jom'naled within and extends between said
plates in the nsual manner. Secured tightly

upon this shaft to rotate therewith are the
hour-wheel 4 and minute-hand 5, and the |

hour-hand and its driving-train will be ap-
plied thereto in any usual or suitable manner.
(Not herein illustrated.) - One end of a main

driving - spring 6 is secured to tlie shaft 3; | 111:10' ma,y rotate.

Fig: 3 is a similar view

1

1‘

from time to time to wmd up the spring 6 by

In the operation of

; while its other end is secured to a wmdmm
‘wheel 7, that is mounted to rotate mdepend-- a

ently upon said shaft.
the clock this winding-wheel will be actuated

55 .

any suitable electrically - actuated Wmdlnf*‘_'_".

‘mechanism, the exact nature of which is not
material t0 this invention, but which may

6o

conveniently be made, for example, of the

‘construction herein illustrated. Inthiscon-
struction an electromagnet 8 when energized
by a suitable battery 0 or other convemeut' |
source of electrical energy attracts an arma-
ture 10, which is he1em shown as mounted
on the end of a_ pwoted arm 11, carrying a = .
that operatwelv engages
ratchet-teeth on the periphery of the wmd-'_ .
‘ing-wheel 7.

ratehet - pawl 12,

The pawl 12is herein shown-as
pwoted to the arm 11 at 13 and has a spring

70

14 applied befween said arm and its rear end '
for the purpose of holding its forward end

yieldingly in contact with the winding-wheel,
another spring 15 being applied between said
arm and a fixed stud 16 of the clock-frame to |

75

normally maintain the armatureatthatendof

its throw away from the magnet. Then when

the electric circuit is completed by the means

hereinafter described the armature will be

So

drawn toward the magnet and will operate

through the arm 11 and pawl 12 to impart to

the wmdmfr-wheel a rotaryimpulsein adirec-

fion tendmﬂ' to tighten or wind up the Sprlnﬂ' -

A holdmfr-ra,t(,het 17, provided with a spring
18 for mamtammﬂ' itin contact with the wind-

ing-wheel, serves to prevent the latter from

turmnﬂ' backward when the cireuit is broken

restore the armature 11 to its normal position
away from the magnet ready to be drawn up
again when the latfer is once more energized.

The contact devices which effect the making

and breaking of the circuit to accomplish sueh |

winding aetwn and which embody my present
invention are constructed asfollows: 19 desig-

nates a collecting-ring, whichis r10*1dly_moun_t-_

again, upon which event the spring 15 will

go

ed upon the shaft 3 to rotate therewith, butis

separated therefrom by an insulating-bush-

ing 20, and 21 is a conducting wire or brush,

the free end of which rests upon the Gollect--
ing-ring 19 and is in constant contact there-
wwh no matter to what extent the shaft and

100

This brush is connected in




o

' 677,819

- mremt with the m%wnet 8 and battely 9 bv a | to draw the end of the contact- plate along
lead-wire 22, which runs from the magnet to

an msulated stud 23, to which the bmsh 21 18

“secured. Adjacent 'to the collector- ring 19

and between the latter and the winding-w heel"
7 is a disk or wheel 24, of ebonite or other suit-
able 1nsu]atlﬁwmate1 ial, which is mounted to-

. rotateonthe qhaftam company withsaid wind-

10

35

| 40

ing-wheel and is provided on its side toward
| Lhe winding-wheel with a contact-plate 25,that
is in constant metallic contact and tthuf"h'—:*
thelatter with the frame-plate 1, whieh fmme- |
plate is connected in circuit by a lead-wire
26 with the battery 9 and magnet-8, and con-
sequently with the bll’t&h 21 and Lolleetmﬂ'—_--_
ring 19. - ;
o emnplete the cir emt betu een the colleet—~.—
_'_3111?-1'1115: and the eontaet-plate 25, I provide a
‘contact-spring 27, which is secured at one end.
1o the collectmff-l ing to rotate therewith and
- then after belnﬂf e\tended outwardly beyond
~ the periphery of the adjacent contact-wheel"
- 24 1s doubled upon itself and its other end.
carried back and allowed to rest resiliently
upon the periphery of said contact-wheel, the
tension of the spring being such as to tend to-
swing ils free'or contact end 28 inwardly to- |
| _-wa,rd the center of the wheel and also later-
ally toward the collector-ringside of the wheel. .
The latter is then p1ov1ded at a point adja-
- - cent to the outer end of the contact-plate 25 |
~ with a double or, in effect, loop-shaped path of
engagement for saidCorltact end of the spring,
~around which the latter travels to make ELTId
brealt the electrical circuit, one portion 29 of
this loop-shaped path bemﬂ' formed or bound-
ed by the end of the ,eontaet—.pldte ‘which is-
- herein-shown as bent over upon a

formed bythe insulating materialof the wheel

- and, as herein shown, takes the shape of a

AR
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lecting-ring 19 |

ledge 31, which gradually rises above theend
29 ot the contact-plate and then suddenly ter-.
- minates or merges into the face 32 of a pe--
~ ripheral flange 33 that is provided on the op--
- posite side’ of the wheel from the flattened:

8pot 30. The rotation of the shaft 3and col--
due to the unwinding of the.
draws the contact end 28 of .
~the spring 27 aloufr upon the ledge 31 until
it reaches the point where the latter merges -
into the face of the flange 33, -whereupon:
the tendency to spring inward toward the
center of the wheel causes it to snap down
upon the turned-over end 29 of the contact-
This instantly completes the cir-
~cult, energizes the magnet 8, and causes the.
latter to draw up its armature 10, thereby

drwm ﬂ'-sprm

plate 25.

imparting a rotary impulse to the winding-

wheel, and consequently to the aftached con-

tact-wheel. " T'his impulse is in the same di-

rection as the rotary movement of the shaft |
3, due to the unwinding of the mainspring

and is of sufficient lenn*th and of such wreat

velocity, being practlcally mstantaneous as

‘be repeated as lon
118 of sufficient Strenn‘th to move the winding-

Iiduvmfr - spring.

timepiece.-
| ever, and to guard against the stopping of

_ flattened
spot 30, provided for this purpose on the pe-’
riphery of the wheel -on one side, while the |
other 'portion of said loop-shaped path is

beneath the contact-spring to the rear edﬂ'e_
of the plate, where the ledge 31 is coincident

in level therewith, whereupon the tendency

of the spring to move laterally toward the

collecting-ring will cause its end 28 to snap
across the: leclfre and against the flange 33,

thus blE‘ﬂLlﬂ“‘ the Glmmt - The wmdmﬁ'-
wheel will then be ‘held smtlonary by the

holding -ratchet 27 until by the continued
tummn' of the shaft 3 the c{mdnctmﬂ'-sprmﬂ

18 drawn up the ledge again and snaps down

upon the contact- plate once more to effect
another winding impulse, and thisaction will
as the current supplied

wheel against the tension of the attaehed

movement thus provided on the periphery of
the contact-wheel for the end 28 of the con-

tact-spring need occupy but a small portion

of the circumference.of said wheel, and the

length or extent of each. winding impulse

need be but a few degrees, and in the best
form of the movement Whleh I have yeb con-
structed is not over about fifteen degrees, the
impulses being repeated every two or three
minutes. The eﬁ:‘ect of this system of winding

therefore, is to maintain the mainspring 6
under an almost constant tension and tends

ﬂ're&tly tm‘xa,ld the accurate running of the
-As afurther nnpmvement “how-

the clock by reason of Lhe failure of the wind-

ing mechanism to operate at any particular

time a continuous path of movement for the
end of the contact-spring is provided around
the entire periphery of the contact-wheel at

the base or inner ma,rﬂ'm of the flange 33, so
that in event of such fmlure of a wmdmﬂ' im-

pulse said contact-spring will simply be drawn
around the full cirecumference of the contact-

1 wheel until it again rides up on the ledge 31

and snaps down on the contact-plate to com-
plete the circuit. Then if the cause of the
previous failure to wind was that the strength
of the battery was insufficient to overcome
the tension of the mainspring the lessened
tension of the latter due to its having just un-
wound one fullturn may enable the current to
accomplish the winding impulse at this time.

wind and actuate the clock and to draw the

contact-spring around the contact-wheel until

the point is reached where the strength of the
batteryissufficientto overcome the tension of
the mainspring and accomplish the winding.
This construetion, furthermore, renders it ob-
viously possible to set the device so that the
maingpring will operate at any desired de-
gree of tension, which may be varied to ac-
commodate the load and increased as re-
quired to drive any attachments added to the
clock for other than time-keeping purposes.

| Ordinarily in practice the spring will be

wound to the least tension at which it will

safely carry its load, and since all the power

"The loop - shaped path of

70
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If not, the spring will SImply continue to un-
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of the winding mechanism is exerted directly | tice as against one or two hundredths of an

upon the mainspring its momentum, as well
as its potential energy, will be effectively em-
ployed in the winding operation. 'Thus the
contact may be only long enough to produce
a movement of the armature sufiicient to ro-
tate the winding-wheel the length of but two
teeth of the ratchet, for example, before the
current is cut off; but the inertia of the ar-
mature and its connected parts will still con-
tinue to act for some time longer and may

rotate the winding-wheel the length of two |

more of the ratchet-teeth, for example, be-
fore the action ceases. The spring itself thus
serves to absorb the surplus energy of the

battery impulse and brings the parts to rest
without jar and withont requiring any posi-
tive stop, and this utilization of the inertia or
momentum of the winding device makes it

very easyon the battery by prolonging the in-

~terval between the windings.

30

- ways maintaining a perfectly uniform pres-

My improved contact has no fixed time in-

terval as measured by the train, but operates |
as soon as the mainspring unwinds to a pre-

determined point. It may fairly be said to
be located directly between the ends of said
mainspring, and its terminals revolve with
them and maintain said mainspring at any

desired tension, varying according to the re-

quirements of each particular situation, al-

sare upon the train. The contact is built

- into the clock-movement, so as to require no

35

adjustment, and the clock can be taken to
pieces without disturbingit. The rake-off or

length of contact of its terminals 18, further-

more, equaltoa considerable partof an inch—

nearly one-fourth of an inch in actual prac- |

inch at most, as is ordinarily common on
other clock-contacts This obviatesall tend-
ency for the terminals to burn out and ren-

4.0

ders the use of platinum or other expensive

materials unnecessary in its construction, the
parts remaining bright indefinitely when
made of the ordinary metals.
contact device, being entirely mdependent of
the other par ts of the train, may be applied
without substantial alter.—_l,tlon to any kind of
movement from a mantel to a tower clock.
It will be understood that various changes
in the details of the construction shown may

Moreover, this

45
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be- made without involving any departure

from the broad spirit of the mvenmon claimed.
I claim as my invention—

55

A contact device for electric self- wmdmn'_
clock-movements one member of which is con-
nected with and operated by the shatt carry-
ing the inner end of the mainspring and the -

| other member of which is connected with and

operated by the outer end of the mainspring,

60

so that the nnwinding and rewinding of the N

ported upon and removable with said qhaft

and rotating in the same direction about the
axis thereof substantially as described.

'.mamsprmﬂ' directly closes and opens the elec-
trie circuit, both of said members being sap-

~In testlmony that I elaim the foreﬂ'omﬂ' as

myinventionlaffix my signature, in presence
of two subser ibing Wltnesses th1s 30th day of
Tanumy, A. D 1900. |

DAVID ¥V THO’\IPSOV

Witnesses: - |
-HENRY W. CARTERi
N. R. BAILEY.
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