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To all w:hom At may coneern:

Ne it known that [, Huprrr Ko Woon, a

Ctizen of the United States, residing al
{tart ford, in the county of FHlartford and
Siate of Connecticut, have nvented certan

U - L . .
new und useful Improvements in Kiectrie

Fime Controllers, of which the following 1s
8 specification.

This invention relates to switches em-
ploved for automatically closing and open-
g elevtrie circulls at predetermined times,
and eomprising clock-mechanism for rotat-
ing 2 member for controlling the switch-

operating devices.

One object of the invention is the provi-

ldon with clock-mechanism of an electric
switeh whereby one of the actuatm%
“of the clock-movement (preferably tn

arbors
e arbor
of the striking-movement spring) will act
diveetlv on the switch without the interven-

A further object of the invention is the
provision of a device whereby the initial
point of movement of the switch may be
inantained, so that no matter haw far the
switch-operating spring may be wound the

switchearbor will be under the snme initial

tonsion: as will be hercinafte. described.

A further object of the invention 1s the
provision of means for directly colthecting
the arbor of the spring of the striking-move-
ment withy the switeh, so that lability of
torsion will be avoided. |

["urther objects of the invention will be
hereinnfter stated.

In the drawings, in which similar char-
acters denote similar parts. Figure 1 1s a
front view of one form of clock-mechanisni
with which my invention may be employed.
Fig. 2 i a side view thercof, and 1llnstrates

~the coiiperative relationship of my invention

45

&0

therewith. Fig. 8 is a fractional vertical
section on line 3, 3 of Fig. 2. Fig. 4 1s a
view gimilar to Fig. 3 illustrating a modifica-
tion ; and Fig. 5 illustrates another constric-

tion of the mechanism shown m-Fig. 3,

Although any smtable clock - miechanism
may be employed T have shoaws an ordinary
marine - movement comprising time and
striking - trains, the latter controlling the
switch, whieh is to be automatically actu-
aled. |

In the iMumstrations given the time-train 1s

[ —

designated in a general way by A and the
siriking-train by I3, and these trains are of
asual construetion.  The time - traln com-
brizes a spring-actuated gear 10 m engage-
went with a lantern pinion’ 11 on an arbor
12, which carries a gear 18. Meshing 1nto
the gear 13 is a pimwon 14 on an arbor 15
having a gear 16 driving 2 pinion 17 on ar-
bor 18, the movement of which 1s trans-
nitted, through a gear 19 and pinion 20, 1o
an arbor 21 carrying a gear 22 in mesh with
2 pinion 23 on a spindle 24. This spindle
carries an escapement-wheel 26 with whic
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the usual pawl 26 alternately engages,—safd .

pawl being secured to an arbor Q7 carryin
an drm having a segment 28 meshing witk
a spur-wheel 29 on a spindle 30, on which
the balance-wheel 31 is mounted,—said wheel
being controlled by a spring 52 (see Fig. 2)
in the usual way.

Mounted on the arbor 15 above mentioned

' is a pinion 33 in engagement with a gear 34,
which is journaled on a stationary stud 35

and actuates a pinion 36 meshing with the
dial-gear 37, the organization of the mech-
anism thus far described being such as to
rotate the gear 37 once during each period of
94 hours, and with it the arbor 38 carrymng
the dial or disk 39, the face of which is di-
vided into twenty-four equal parts, each
representing one hour, and sub-divided into
four equal sectiops to correspond with quar-
ter hours. At the sub-division marks the
dial 39 is provided with perforations 40
adapted to receive lock-pins 41, 42 on ATINS
43, 44, of tripping devices 45, 40, respec-
tively, one of which will actuate the switch
mechanist 1o establish the electrie current,
while the other device 46 will actuate the

switch for the purpese of opening the Cir-

- cuit.

Any suitable form of switch may be em-
ployed and the mechanism for actuating
cnid switeh shown in the drawings com-
prises the spring 50 of the striking-train,
one end of which is held on a rod 51 form-
ing a part of the framework, and the other
end of which is secured to an arbor 2, car-
rying u ratchet 53 rotatable therewith. The
‘power of the spring 50

through a pawl 54 in engagement with the

1" v +chet 53, to a gear 55 which meshes with a

pinion 56 on an arbor 57 having a gear 58
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- the time-train in the, following manner:
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~notch 72 and thus brings the stop-arm 75

~although it may

& P12

driving a pinion 59 on an arbor 60. Se-

847

carries an arm 104 for engaging one end of

cured to the pinion 59 and rotating there-
with 1s a gear 61 meshing with a pinion 62
on a spindle 63 which also carries a gear 64
to drive the pinion 65 secured upon an arbor
66, upon which the usual fan 67 is mounted.

Secured to the main gear 55, by posts 70,
1s an index-disk 71, having in its periphery a
series of radial slots 72 preferably four in
number, to permit a feeler 78 to drop there-
into and rock a spindle 74 sufliciently to
bring the free end of a stop-arm 75, Into the
path of a pin 76 carried by the gear 64 above
mentioned, thus locking said gear and, con-
sequently, the entire gear-train, against fur-
ther action. The niechanism is released by

The tripper 45 raises, during its revolution
around the axis 38, a pin 80 which is se-
cured to an arm 81, pivoted at 82, and
which, 1n turn, engages a lever 83 secured to
2 spindle 84 which carries a stop-lever 85, |
the free end of which is bent upward and
adapted to project into t]l:ja path of the pin

a torsional snap-spring 105, the other end
of whicll is secured to a contact maker 106
normally held against rotation by » locking-

operation of the several parts being well
known. The forward end of the arbor 103
15 screw-threaded to engage a shnilarly-
threaded aperture 110 of a lwub 111 forming
a part of a disk 112, the axis of hoth tle
switch-arbor 103 and the hub 111 being in
alinement with that of the striking-spring
arbor 52. Carried by the disk 112 s a pawl
113 I engagement with a ratchet 114 the
hub of which enters a chamber in hub 11 and
18 secured to the arbor 52, and which thus
rotates the disk 112, and hence the switeh-
arbor 103, for an amount equal {0 one-fourth
of a turn or 90 degrees, at every release of
the switch-uctuating mechanism.

In order to prevent any backward move-
ment of the switch arbor while the spring-
arbor 1s rotated to wind the spring, the dislk
112 may be provided with serrations or teeth

76 above referred to. uring ils rising
movement the lever 85 comes Into contact
with the rearwardly-bent end 86" of a lever

L

86 secured to the spindle 74; which latter |

will then be rocked sufficiently, to withdraw |
the feeler:73 from the index-disk 71; and
furthermore, to disengage the stop-arm 73
from the pin 76, so that now the spring 50

T

115 which engage a pawl 116, pivoted at 117
to the frame ¥. When the teeth 115 are
continuous around the peripher, of the disk
112, as shown in Fig. 3, care must be exer-
cised when winding the spring 50 not to
disarrange ths proper relationship of the
switch-arbor 108, and the spring-arbor 52.

for the following reason: viz—DBy referring

may actuate the entive gear-train; until the
pin 76 abuts against the stop - lever 85,
whereby the train-movement is again arrest-
ed, and at which time a cam 90 rotatable
with the arbor 60 will be so positioned as to
maintain a lever 91, which is secured to the |
spindle T4, in raised position,.and thns pre-
vent the stop-arm 75 from falling into the
path of the pin 76. As soon as the tripper
45 has passed from underneath the pin 80, |
the arm 83 may drop back to its normal Po-
sition, thus caunsing the stop-arm 85 to re-
lease the pin 76, and hence the.entire gear-
train, which will be stopped again as soon :
as the feeler 73 enters the next succeeding

to Fig. 1 it will be seen that the ratchet 53
-of the winding-arbor 52 is provided with
sixteen teeth, and that, conserquently, the
arbor 52 and said ratchet 53, when actuated
by a key or otherwise, must be rotated for
an. arc equal to 224 degrees in order to per-
mit the pawl 54 to engage the next succeed-
ing tooth of said ratchet. During the wind-
ing-operation the disk 112 is held statlonary
by the pawl 116 which engages the teeth 115.
and the ratchet 114 will be rotated backward
beneath the pawl 113, as will be readily un-
derstood. Now, inasmuch as the ratchet 114
has thirty-two teeth it follows that when the
winding-ratchet 53 is rotated one tooth, the
‘ratchet 114 must necessarily be rotated two

into the path of the revolving-pin 76.

While the above described mechanism is
not novel, my invention comprises as one of
its features the combination, with such a
mechanism, of a switch, generally known as
a *“snap switch” in such a manner that all
loss of movement on account of back-lash in
the usual gearing will be avoided, the or-
ganization being such as to operate the |
switch-arbor directly from the main-spring
arbor of the actuating mechanism without
gears. -

The switch shown in the drawings com-

rises a base 1Q0, shown held on the back
?rame—-p]ata I' by legs 101 and screws 102,
be otherwise supported.
The switch-arbor is designated hy 103, and

T

teeth, thus leaving the disk 112, and hence the
switch-arbor 103 nindisturbed, the spring 50
only having recerved more winding-tension.
However, since when winding the mechan-
1sm 1t cannot be expected that the winding-
arbor will always be turned exactly 99} de-
grees or a multiple thercot, theve is liability
of disarranging the relationship between the
parts in the following manner. Supposing
that the arbor 52 should be rotated only
about 15 degrees, the ratchet 114 will have
been turned backward sufficiently to cause
1ts next succeeding tooth to engage the pawl

113, while the winding-ratchet 53 has not,
however, been suiﬁmenﬁy rotated to bring its

next succeeding tooth into engarement with
the pawl 54 when the arbor 52 is released

member or ratchet 107, the organization and
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from winding-pressure. Therefore, the arbor

52 will simply be returned'to its original

- position by the spring 50, but during this
. return movement another
5 114 will engage the pawl 113 and turn the
" disk 112 until the winding-arbor has again
arrived at its original position, at which
time the disk 112 will have been advanced a
distance équal to the

10 the ratchet 114, or 11} d%rees, so that now
" the switch-arbor is 11} degrees in advance
of pawl 54, as are also the gear 55 to which
the ratchet-wheel 53 is attached, and the
index-aisk 71. It is, of course, evident that

t5 if this same aperation should be repeated,
the switch-arbor 103 would be rotate inter-

mittently and by degrees,

L]

strength of the spring 50 exceeds that of the

switch-actuating spring

20 any way changing the original position of, or
releasing, the switch-actuating mechanism.

~ As above stated, my invention has for one

of its objects the provision of a device where-

by the proper relationship between the initial

25 point of movement of the switch-arbor 103

relative to the actuating mechanism or more

specifically speaking, to the indexing-disk 71 |

<hall be constantly maintained, and in IMig. 4
of the drawing there is shown a constriiction
30 whereby the objectionable feature above ex-
“Hlained will be o¥ercome, the disk 112 hav-
ing in its periphery alternate toothed and
plain sections, and opérating as follows: As
stated, the switch snap-spring 105 is always
35 under tension, and hence 1t 11s evident that
wher! the winding-arbor 52 is rotated, the
patehet 114 will move in the direction of
arrow @, and, inasmuch. as the tension on the
«nap-spring 105 tends to throw the switch-
40 urhor and consequently the disk 112 mn . a
.imilar direction. it folows that said disk
«will move with the ratchet 114 until the
pawl 116 engages the peripheral teeth 1153
of the disk, after one of the blank-portions
45 120 has passed beneath sald pawl. The
blank-sections are four in number to corre-
spond with the angular movements of 90
degrees each of the switch-arbor, and the
length of each blank-section 1s such as to

permit the disk 1

o,

50

ward movement of the disk 112 being ar-
rested just about the time when the ratchet
“3 has heen turned sufficiently to.permit the
pawl 54 to engage the next tooth. Henne,
(Lie relative position of the paw! 1134 nd the
catohot 114 has not in any way been aitered:
while. on~the other hand. the position of the
disk 112 relative to index-dizk 71 has been
Jdightly varied and the H
cion of the spring 105 ix proportionately Jo-x
than before.  Again -upposing. that the
winding-arbor 52 and the rateliet 53 are -
tated for an awmonnt less than one wootii. then
the disk 112 will move backward without

60

65

tooth of the ratchet

space of one tooth of

provided the
105, and without In

_ 12 and its pawl 113 to fol-
low the movement of ratchet 114: this back-

initizl working ten-

¢ veachine the hmit of such movement as con-

H

trollesl by the length of the blank-section 1:20
~in its periphery. the pawl 116 then riding on
the blank-portivi 120, and upon the releace
. return of the arbor #2 to 1ts orignal poSt-
tjon. the disk 112 will. due to the excess of
bower in the spring 50 over the spring 105,
be advanced against the action of said spring
' 105. until it also has arrived at 1ts former
position,.and the ort rinal relationship of the
Jisk 112 and the index-disk 71 remains ¢on-
. sequently unchanged.
1t will be apparent thgt I provide index-
ing means in connection with time-contro}led

mechanism and with switch mechanism to
i assure a definite relation between said mech-
anisms and the mutilated toothed periphery
- Jisk 112 in conjunction with the pawl 116
presents a simple and convenient form of
such ipdexing means. - -
| InFig.51 have illustrated a construction
' whereby all variation in the relationship be-
twoen the indexing-device and the switch-
arbor at the ecommencement of the switch-
actuating operation is entirely avoided, and
it 18 evige.nt that such & result may be ac-
complished by providing the same nugnber
of teeth in both of the ratchets 53 and 114,
‘n which case the engagement of the pawls’
54 and 113 with said rﬂtchegj, respectively,
will take place simultaneously, and no Ak,
vancing-action-on the part of the disk 112
can take place unless the actuating-mechan-
‘m.is released and the spring 50, therefore,
becomes active in revolving the pawl] 54 and
hence in rotating the arbors 52 and 103.

" Tt will be clear from wbat has been herein-
hefore stated that I provide two coaxial coop-
erating devices one of which is operable with
the time controtled mechanism, preferably
by bling rigidly fastened to an arbor thereof
whil& the other is operative with the switch
mechanism preferably by being rigidly con-
nected with the arbor thereof. These devices
.re of such character that when the time
controlled mechanism is moved in one direc-
tion they are effective for transferring mo-
tion or power while when said time - con-
trolled mechanism is moved in the oppostte
Jirection thev are ineffective as power-trans-
mitting factors. One of said devices may
concict of a ratchet such as 114 while the
' other mav consist of the disk 112 in ¢om-
bination with the pawl 113 carried thereby,
(e «aid disk and pawl constituting in effect

1

cerned a unitary device. .

~ (hanges may be made In the manner of

directly connecting the switeh-arbor and the

winding-arher of the spring. and other kinds

of electric-switehes mayv be employed with-

out departure from the invention. So too,

oihor kind= of elock-moveanent may be s1ub-
Utited for the marine-movement shown,

| the power - controlled spindle for di-
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rectly-actinting the switeh may he actuared
by -different moeans, and may be changed in
location, if Jesired.

Having thuy deseribed my illli*'(’.'.ntiﬂ.l}, what,

[ eluiin 1s: |
L The combination of time - controlled
cchanism, o switeh, and a pair of coaxial,

rotary devieey for transferring the effect of
the time-controlled mechanism to said switeh

when  said time - controlled mechanisi 1S
moved 1moone direetion, sajd pair of deviees
being  incflective when tlhe time-controlled
mechanism is moved

I'¢e’ 1011,

2. The combination of time controlled
Liechanism having an arbor, a ralchet-wheel
fastened (o said arbor, switch mechanism
having an arbor, a disk tastened to said last
mentiotied arbor, and a pawl mounted on
the disk and engaging the tecth of the
ratchet-wheel, the latter. when the time-con-
trolled mechanism is moved mm one direc-

flon serving to operate the pawl and thereby |

the disk and switeh-mechanism arbor and

being ineflective to cause such operation |
mechanism is

when the tinm-—controlled
moved 1n

the opposite direction.
3. The

combination of time - controlled

‘mechanism havine an arbor, a ratchet-wheel

fastened to said arbor, a switch having an
arbor, and a pawl connected. with-the last
mentioned arbor and engaging the teeth .of
sald ratchet wheel. T
- 4. The combination of time - controlled
mechanism, a switch, and mechanism for
transterring the effect of the time-controlled

- mechanism to the switch, mcluding a pair of

coaxXial, rotary devices effective when the
time-controlied

controlled mechanism is moved in the Oppo-
site djrection, said transferring mechanism
also hyving associated therewith means for
obtaining a definite relation between the
time-controlled mechanism and switch.

mechanism is moved in one ;
direction and ineffective when said time-

|
|

t

|
|

| operating said switch,
toothed portions, a pawl codperative with

i

>. The combination of time - controlled
tiechanism, a disk provided with peripheral
teeth and with plain portions, a pawl car-
ried by the frammework for engaging the
peripheral portion of said disk, a switch
operable by the disk, and means for trans-
ferring the effect of the time - controlled
mechanism to said disk.

G. The combination of time - controlled
mechanism having an arbor, a ratchet-whee]

' fastened to said arbor, a disk having periph-
- vral toothed and plain portions, a pawl on
i the opposite di-

- portion of said disk, a second pawl carried

the framework, for engaging the peripheral
by said disk and
wheel, and switch
sald disk.

7. The combination of time - controlled
mechanism, a switch, a rotary member for
having plain and

engaging said ratchet-
mechanism operable by

sald plain and toothed portions, a ratchet-

wheel operable by the time-controlled mech-

anism, and a pawl mounted on
member and operable by the ratchet-wheel
when the time - controlled mechanism igs
moved 1n one direction and mmoperable there-
by when said time-controlled mechanism is
moved 1n the opposite direction.

8. 'The combination with time-controlled
mechanism comprising time and striking
trains, and means for controlling the strik-
Ing train by the time train, said striking
train having an arbor, of a switch, and a
pair of cobperative devices for transferring
the effect of said arbor to sald switch when
sald arbor is moved in one direction, said
pair of devices being ineffective when the
arbor is moved in the opposite direction.

In testimony whereof 1 aflix my signatyre
In presence of two gvitnesses..

HUBERT K. WOOD.
Witnesses: S c

Wu.-H. Brobgerr,
Frances E. Brobgrry.
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