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Be it known that I, GEORGE FREDERICK
(GOODWYN, a subject of the Queen of Great
Iritain, residing at Arnprior, in the county
of Renfrew, Province of Ontario, Dominion
of Canada,haveinventedcertain new and use-
ful Improvements in Electric Time-Switches;
and I do hereby declare the following to be a
full, clear, and exact deseription of the inven-
tion, such as will enable others skilled in the
art to which it appertains to make and use the
same. |

My invention relates to improvements in
time-switches for electrical circuits; and it
consists of a switeh so constructed as to be
placed on the bell of an ordinary alarm-clock
and which will be opened or closed by the ac-
tion of the usualalarm-hammer of the clock;
and it further consists of such modifications
of the alarm-striking mechanism of the clock
as will cause the hammer to close the circuit
with one stroke at a predetermined time and
to be withdrawn and open the circuit after
holding 1t closed for whatever length of time
the mechanism may be set.

The sald invention further consists of the
novel construction and arrangement of parts,
which will be hereinafter fully deseribed and
claimed.

Referenceishad tothe accompanying draw-
ings, in which like parts are designated by
the same letters of reference throughout the
several views.

Figure 1 represents a rear elevation of an
alarm-clock with my invention applied there-
to. Ifig. 2 represents an inverted view of the
bell with my improved switch applied there-
to. Fig. 3 represents a side elevation of the
same. I'1g. 4 1s a perspective view of the
base of the switch proper, showing the insu-
lated contact-plates thereon. Fig. 5isa simi-
lar view of the switch-lever, showing the other
contact-plates secured thereto. Tig. 6 is a
detall view of the pin for setting the mechan-
1sm at the proper time for opening the cir-
cuits. Kig. 7 is a sectional view on an en-
larged scale, taken on the line 7 7 of Fig. 1,
looking in the direction of the arrows and
showing the mechanism for operating the

so alarm-hammer of the clock. Fig. 8 is a sec-

tional view of the same, taken on the line 8 8
of Ifig. 7, with part of the escapement-wheel

l broken away.

Fig. 9 1s a similar view taken
on the line 9 9 of Ifig. 8, showing the several
parts in the position to hold the hammer away
from the switch. Fig. 10 is a similar view
showing the parts in the position they will as-
sume when the hammer is released to allow
it to close the switch. Fig. 11 represents a
side elevation of the parts shown in Fig. 9,
lookingattheleft-hand side of the latter view,
part of the gear-wheel being broken away.
Fig. 12 is a detail view in section of a part of
the mechanism for holding and releasing the
alarm-shaft.

A designates the clock, which may be an
alarm-clock of the usual construection, and B
designates the bell thereon.

1'he switch consists of a base-plate C, bent
over at one end, as at C', and provided with
two pairs of contact-plates ¢ ¢’ and ¢* ¢?, one
pair, ¢ ¢', being secured upon the flat end of
the said base and the other pair, ¢* ¢*, being
secured to the lower side of the bent-over
portion C'.  All of the said contact-plates are
insulated from the base and from each other,
as at ¢% the insulation being shown in black
in the drawings. To these contact-plates ¢ ¢
and c?c®are connected the ends of the circuit-
wires w, the negative wires being connected
to one of each pair of contact-plates, and the
positive wires to the other plate of each pair,
as 1ndicated in Fig. 4. Near the middle of
the base-plate C 1s secured a bracket C?, insu-
lated from the plate, as at ¢ and in the same
bracket 1s pivoted the switch-lever D, having
contact-plates d ' secured to its ends on op-
posite sides thereof and insulated therefrom,
as at ¢’

When the lever D is in its proper position
In the bracket C, it may be turned about its
pivot to bring the contact-plates d and d’ into
contact with the pairs of contact-plates ¢ ¢’
and ¢* ¢®, respectively, thus closing the circuit
from ¢ to ¢ and from ¢* to ¢?, as will be readily
understood. The said contact-plates are pref-
erably provided with spring-lips ¢® to make
better contact with the plates d d'.

K designates a bracket having at one end a
lateral arm e, bent upon itself in the form of
a U and to receive the edge of the bell B,
the said end being provided with a clamp-
secrew ¢, by means of which the bracket E

- may be clamped to the edge of the bell B at
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any desired position.
downwardly, as at &', fo bring its lower edge
below the edge of the bell B, and is curved to
correspond with the curvature of the said
bell. The said bracket then extends parallel
with the edge of the bell for a short distance,

as at K-, and i1s provided with a set-screw ¢*
to rest against the edge of the bell and thus

steady the bracket K. The horizontal por-
tion K* of the said plate is perforated to re-
ceive the two guide-rods c¢* ¢*, secured to the
base C of the swmh and also provided with
a threaded pelfomtlon to receive a screw C°,
which is swiveled in the base C between the
guide-rods c* ¢!, and which serves to adjust
the said base C to or from the bracket E and
the edge of the bell, and also to hold the said
base at the desired position.

A spring d? is placed in the bracket C' be-
neath the switch-lever D, and arranged so
that when the lever is apprm{imately pamllel
to the base C—u. e., when the switch is open—
the outer leaf of the springs will press against
the under side of the switch-lever directly be-
neath and a little distance on each side of
1ts pivotal point, thus holding the said lever
Iﬁ‘alanced in the open position, as shown in

18, 2 |

When theswiteh is properly ad] usted in the
bell, the alarm-hammer will strike the outer
end of_ the lever D and press the same toward
the contact-plates ¢ ¢’ against the tension of
the end d® of the spring d? This will bring
the contact- plates d and d’ against the con-
tact-plates ¢ and ¢’ and ¢® and 63 thus closing
the circult at these plates.

Thealarm-hammer arbor Fisprovided with
the usual escapement 7, actuated by an es-
capement-wheel ' in the usual manner. The
hammer I? is supported upon a stem 72 above
the arbor in the proper position to strike the
switch-lever in the bell, and the arboris fur-
ther provided with an arm 7', extending in-
wardly and downwardly in position to engage
a retaining-pawl (. The shaft H, which con-
trols the alarm mechanism, is provided at its

—outer end with the usual milled disk H’ and
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pointer /" and on its inner end with a disk 7,

having a lug /%, and the said shaft is held

from loncrltudma,l movement by the plll h®

and collar ht,

On the inner end of the shatt I, adjacent
to the inner face of the disk £, is mounted a
toothed wheel I, having a hollow cylindrical
hub I, the 1111361101 dmmetm of which is suf-

ﬁment to slide over the disk £, but not large

enough to take in the lug h? with it. Thls
}Th]ldlledl hub I'"is pr ovided with a notch ¢,
having one side, 7', straight and parallel with

the axis of the shaft H and the other side, 7%,

inclined, as shown in Figs. 9 and 10.

The toot.lled whee] 1 is mounted to rotate
and slide freely on the shaft Il and is geared
to the clock mechanism to rotate in unison
with the hour-hand of the clock and in the |

direction indicated by the arrow in Fig. 11.

The braeket E is bent |

class of clock it 1s not deemed necessary to
illustrate the same in the drawings. The said

toothed wheel I 1s provided on the side oppo-
site to the cylindrical hub with a small hub

70

73, which forms a bearing-surface of the spring

G , wWhich carries the 1e‘rammn' pawl G.

The spring G'is secured to the frameworlk
of the clock, as at ¢, and is perforated to al-
low the shaft H to pass through. The free
end thereof is bent down, as at ¢’, and to this
bentendissecured theretaining-pawl G,made
of tempered steel to reduce the wear, and
which serves to hold the arm /' on the alarm-

"hammer-arbor.

The tendency of the spring G'is to press the
edge of the cylindrical hub T’ of the toothed
wheel T against the lug /* on the disk A, and
when, as the toothed wheel revolves,the noteh
i comes beneath the lug 7? the pressure of the
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said spring G’ will cause the cylindrical hub

I’ to slip over the disk /1, and thus allow the
spring to move the retaining-pawl G away
from the arm f’ of the hammer-arbor, thus

Qo

releasing the hammerand allowing it tostrike

the switch-lever D.

Th'e retaining-pawl G is formed with a
ger g- 3 at the base of which is a curved Por-
tion ¢, corresponding to the curve of the
cross-section of the arm f', and ter mmatmﬂ'
at the beginning of an inclined portion ¢,

n - .
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which 1&ttel' iﬂcline is for the purpose of re- '

taining the arm 7' of the hammer-arbor to
hold the hammer away from the switch-lever,
this being the normal position of the device,
as shown in Figs. 8 and 9. _

As the wheel I is rotated in the direction
indicated by the arrows in Fig. 11 by the
movement of the clockworks, if the shaft H
be held from turning, the straight side of the
notch ¢ will passthe lug #*on the disk 2 and
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the spring G’ will throw the cylindrical hub -

over the disk £, allowing the said spring to
move the retaining-pawl outward and release

the arm /' of the alarm-arbor, allowing the

IO

escapement-wheel which is actuated by the

usual spring o throw the hammer It a-gainst
the switch-lever.

The movement of the retammw-pawl G 18
only far enough to allow the arm /' to move

to allow it to pass the finger ¢* as shown in
Kig. 10, and the ad;]ustment of the hammer
and switch- lever is such that the switch will
be closed just before the said arm strikes the
said finger g% Should the shaft I continue
to be held from rotation, the rotation of the
wheel I and the hub I' will cause the lug /#°
to ride up the inclined edge 7° of the notch 2

1n the said hub and force the wheel 1 against

the tension of the spring G'. As the said
spring is moved inwardly the curved portion
g° of the pawl G will be forced against the arm
f'of the ham mer-arbor, and will press against
the said arm until the pressure of the bear-
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off the curved portion g3, but not far enough
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ing-hub 2% on the wheel I has bent the spring

Gr" Sul

iciently to cause the said curved por-

As th1s is the usual form of gearing in 13]118 | tion ¢° to spring over the said arm and force
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the latter suddenly downward beneath the

inclined portion ¢*, thus causing the hammer
I to spring suddenly away from the switch-
lever and allow the latter to malke an instan-
taneous break in the circuit.

I'he shaft H is free to rotate by frietional

- contact of the lug 7% with the holiow hub I',
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and while the said shaft II and wheel I, with
1ts hub T, all rotate together there will be no
change in the position of the pawl G. If,
however, the shaft I bhe prevented from ro-
tating and the wheel I continues to turn from

the movement of the clockworks, the retain-

ing-pawl G will release the arm /' each time
the lug 1? passes into the notch ?, thus allow-
Ing the hammer to strike the switch-lever,
and will withdraw the said arm /" and the
hammer F? ag the lug 72 passes out of the said
notch 2. On the back of the clock, as shown
in ¥ig. 1, a dial A" is arranged concentrically
around the end of theshaft IT, where it pro-
jects through the said back, and the said dial
1s divided, as at «, to correspond with the

hours and quarter hours on the face of the

clock, and at each of these divisions is bored
a small hole a’. The pointer 7, on the shaft
ITis arranged to move around over the said
holes a’ as the said shaft revolves.

A post K is secured to the back of the clock
adjacent to the place where the hand-arbor

-comes through, and to the top of this post is

secured a flat plate K', having at one end 1

~ spindle £ and at the other end a pair of lugs
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k. On the spindle is loosely mounted a
disk M, having a notch m on one side thereof
and twelve studs m' arranged at equal dis-
tances around its periphery and numbered to
correspond with the hours on the face of the
clock.

Between the lugs &' on the plate I’ ig piv-
oted a lever N, one end of which is curved,
as at n, and rests upon the side of the disk
M. The other end of the lever N extends
over the end of the shaft H and is perforated
In line with the center of the said shaft to
receive a stem P, which is reduced, as at p,
to fit snugly in the said perforation. -

A spring-washer ¢ is placed on the reduced
bart p of the stem P, the convexside of which
bears against the shoulder p’ on the stem,
and the other side rests upon the upper side
of the lever N. The lower end of the stem
P is still further reduced, as at p*, and is
screw-threaded,and on the latter reduced POY-
tion 1s placed a washer ¢’ and a curved inger
P, whieh latter is screwed down upon the
washer ¢', (see I'ig. 12,) thus holding the sev-
eral parts together and causing sufficient

friction to prevent the stem P and finger P’

from being turned easily in the end of the le-
ver N.

The stem P is provided with a cross-bar P>,
by means of which it may be turned by hand
when necessary to set the switeh. The finger
P’ is curved, so that its free end will project
near enough to the dial A’ to intercept the

pointer /' when the lever Nis in the position | the hammer will bear

A two

shown in Ifig. 7, and thus hold the shaft II
from rotation. | .
A spring k*is secured to the plate K’ and
presses against the under side of the lever N,
between its pivotal point and the end Carrying
the stem P, and tends to press the curved end
nupon the side of the disk M and to cause the
sald end to drop into the noteh 21 when the
said notch passes under the end n of the lever
as the said disk is rotated, and thus throw
the opposite end, carrying the lever P, up-
ward out of the way of the
shown by dotted lines in Fig. 7. The arbor
of the minute-hand extends throu gh the back
of the clock and is provided with milled head
A% as is usual in clocks of this class; but in
this instance the milled head A2 is provided
with a stud «?, which will engage the studs
m' on the disk M, and thus turn the said disk
one-twelfth of a revolution for each revoln-

tion of the minute-hand of the cloclk,

The operation of the device is as follows:
If, for instance, it is desired to set the ¢lock
to close the cireuit at 10.30 o’clock and to open
1t again at 3.30, the stem P is turned until

pointer 1/, as -
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the finger P’ 1is in position to intercept the

pointer /' when it arrives at ten and a half on
the dial A’, as shown in Fig. 1. Then noting
the number of hours from the time of setting
the clock to the time it is desired to close the
switch the disk M is turned until the stud
corresponding to that numberis beneath the
end 7 of the lever N. The pin R (shown in
IFig. 6) is then placed in the hole ¢’ in the dial
hours in advance of the time it is de-
sired to have the cireuit open, in the present
instance in the hole at one and a half to cause
the circuit to open at 3.30. Both the elock-
malnspring and the alarm-spring should be
woundup. When the pointer /' isintercepted
by the finger P’, the shaft H will be held from
motion, and, the wheel I continuing to turn,
the hollow hub I' will drop over the disk /i
when the notch 7 arrives below the lug /v*, the
works being adjusted so that this will take
blace at the hour at which the pointer is held,
as indicated on the dial A’. This will allow
the spring G’ to withdraw the retaining-pawl
G and release the arm 7, allowing the ham-
mer, by the force of the alarm-sprin g, to strike
the switch-lever and close the switeh, as here-
inbefore deseribed. The adjustment of the
switch is close enough to the alarm-hammer
to prevent the latter from vibrating, and the
alarm-spring will hold the hammer against
the said switch-lever, thus holdin g theswitch
closed. DBefore the lug N? will have time to
ride up the inclined side 2 of the notch < the
end 7 of the lever N will drop by the pressure
of the spring %? into the notch 7 in the disk
M, and thus raise the finger P’ above the
pointer /', as shown by dotted lines in IFig, 7,
leaving the latter free to rotate and allowin o
the shaft H to rotate with the wheel I. Axs
long as these parts rotate together the re-
taining-pawl G will not engage the arm /', and
upon the switch-lever,
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18 two hours.

holding the switch closed.
will move around the dial A’ at the same

speed that the hour-hand moves around the
face of the clock until it comes in contact
with the pin R, which is in the opening a’ at
one and a half. This will again stop the
pointer /' and shaft H and cause the lug /»?
to ride up the inclined edge 7° of the noteh «.
This will force the hub I' and wheel I against
the spr 1n0 G, causing it to force the curved
portion ¢° of the 1et(11n1110-pa;w1 G against the
arm /' until the spring G’ has bent sufficiently
to cause the said cmved portion ¢° to spring
over the said arm f' and force the hammer B>
suddenly away from the switch-lever against
the tension of the alarm-spring, and thus al-
low the switeh to open suddenly, as will be
readily understood.

The time required for the lug /2 to pass up
the inclined side # of the notch ¢ and force
the hammer e* away from the switch after
the pointer /i has been stopped by the pin R
Thus the switeh will open two
hours after the pointer i' is stopped by the
pin R. Ifor this reason when setting the
switeh the pin R 1s placed in the hole ¢’ two
hours in advance of the time at which it 1s
desired to have the circult open. 1t will
therefore be evident that when it is required
to keep the circuit closed for two hours only
the finger P’ need not be used, as the pin R
will answer to stop the pomtel at the time
the switch is to elose and to hold it until the
switeh is open two hours chter If the pin R
remains in the opening «’, it will hold the
pointer until the hour- hand has made one
complete revolution, when the switch will
again close and open in two hours. The side

- m?*of the notch m is made of such inclination
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that after the end n of the lever N falls into
it each time the disk M is turned by the stud
¢* the end n of the said lever will ride only
part way up the inclined side m? and as soon
as the said stud ¢ has passed the stud m' on
the disk M the spring £° will cause the end of
the lever to slide down the ineclined side m?
to the bottom of the notch m, thus turning
the disk M back to the p051t10n it oceupied
when the end n of the lever N first dropped
1into the said notch m, so that the disk M will
not revolve far enough to lift the said end ot
the lever N entirely out of the said noteh m.
When the pin R 1s used to stop the pointer
i to close the switch, the end n of the lever
N is allowed to remain in the notech m and
keep the ﬁnﬂ‘er P’ out of the way of the said
pointer a'.

It will be evident that the usual alar m-spring
and escapement may be dispensed with ::md
a simple spring to press the hammer against
the switch- level may be used in place there-
of, as it is not necessary for the ‘hammer to
vibrate as in ringing the ordinary alarm- bell.
As this and 013]161 shﬂht modifications may be
used without depar tmﬂ {from the spirit of the

508,864

The pointer 7' | precise details of construction as herein de-

scribed.

Having thus described my invention, what

I claim, and desire to secure by Letters Pat-
ent of the United States, 1s—
1. In an electrical time-switch, the combi-
nation with a base, contact-plates secured to
the said base, and a switch-lever pivoted to
and insulated from the said base; of a clock,
a bracket secured to the said clock, a screw
through the said bracket to support and ad-
just the said switch-base, means for guiding
the said switeh-base during its adjustment
and means connected with the works of the
said clock to press the sald switeh -lever
against the said contact-plates and to release
the same at predetermined times, substan-
tially as described. |

2. In an electrical time-switch, the combi-
nation with a base, contact-plates secured to
and insulated from the said base, a bracket
also secured to and insulated from the said
base, and a switch-lever pivoted in the said
bracket; of a clock, a bracket secured to the
said cloek,a screw through the said bracket to
support and adjust the said switeh-base and
meansfor guiding the said switch-base during
its adjustment, a hammer connected with the
works of the said clock and means for causing
the said hammer to strike the said switch-le-
ver at predetermined times, substantially as
described.

3. In an electrical time-switch, the combi-
nation with a base having gunide-rods secured
thereto, and adjusting-screw swiveled to the
said base, contact-plates secured to and in-
sulated from the said base, a bracket also se-
cured to and insulated from the said base, a
switch-lever pivoted in the said bracket, and
a spring to hold the said lever away from the
said contact-plates; of a clock, a bracket se-
cured to the said clock and perforated to re-
ceive the said guide-rods, and tapped to re-
ceive the said adjusting-scerew to support the
said switch-base,a hammer connected with the
works of the said clock, and means for caus-
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ing the said hammer to strike the said switch-

lever at predetermined times, substantially
as described.

4, In an electrical time-switeh the combi-
nation with a base, contact-plates secured to
andinsulatedfrom the said base,a bracketalso
secured to and insulated from the said base,
and a switch-lever pivoted in the said bracket;
of a clock, a bracket secured to the said clock
to support the said switch-base, a hammer
actuated by the mechanism of the said clock,
an arm connected with the said hammer, a
spring-actuated pawl, having curved and in-
clined edges to engage the said arm, and
means for causing the said pawl to release
the said arm, and again engage the same at
predetermined times, substantially as de-
scribed.

5. In an electrical time-switch, the combi-

invention, I do not WiS]l tolimit myself to the | nation with a base, contact-plates secured to
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and Insulated from the said base, a bracket

also secured to and insulated from the said
base, and a switch-lever pivoted in the said
bracket; of a clock, a bracket secured to the
said cloek to support the said switch-base, a
spring-actuated hammer, an arm connected

with the said hammer, a spring-actuated
retaining-pawl having curved and ineclined
edges adapted to engage thesaid arm, a shaft
mounted in the frame of the clock, a disk hav-
ingalugsecured upon thesaidshaft, a toothed
wheel having a notched hollow hub loosely
mounted on the said shaft and adapted to
control the spring-actuated pawl, the said
toothed wheel receiving motion from the
works of the elock, and means adapted to hold
the said shaft against rotation at a predeter-
mined time, to cause the said hollow hub to
drop over the said disk and allow the said
retaining-pawl to release the said arm, and to
cause the said lug to pass out of the said noteh
and force the pawl again into engagement
with the said arm, substantially as described.

6. In an electrical time-switch, the combi-
nation with a base, contact-plates, secured to
and insulated from the said base, a bracket
also secured to and insulated from the said
base, and a switeh-lever pivoted in the said
bracket; of a clock, a bracket secured to the
sald clock to support the said switeh-base, a
spring-actuated hammer, an arm connected
with the said hammer, a spring-actuated re-
taining-pawl, having curved and inelined
edges adapted to engage the said arm, a shaft
mounted in the frame of the ¢lock, a disk hav-
ingalugsecured upon the said shaft, a toothed
wheel having a notched hollow hub loosely
mounted on the said shaft adapted to control
the spring-actuated pawl, the said toothed

wheel receiving motion from the works of the

clock, adial on the back of the clock, apointer
on the end of the said shaft, a lever pivoted
on the back of the clock, an adjustable finger
on the end of said lever adapted to intercept
the said pointer at a predetermined time, and
hold the said shaft against rotation, to cause
the said hollow hub to drop over the said disk
and allow the said retaining-pawl to release
the said arm, and means for lifting the said
finger above the said pointer after the said
retaining-pawl hasreleased the said arm, sub-
stantially as deseribed.

7. In an electrical time-switeh, the combi-
nation with a base, contact-plates secured to
and insulated from the said base, a bracket
also secured to and insulated from the said
base, and a switch-lever pivoted in the said
bracket; of a clock, a bracket secured to the
sald clock to support the said switech-base, a
spring-actuated hammer, an arm connected
with the said hammer, a spring-actuated re-

taining - pawl having curved and inclined

) {

edges adapted to engage the said arm, a shaft
mounted in the frame of the cloek, a disk hav-
Ingalugsecured upon thesaid shaft, a toothed
wheel having a notched hollow hub loosely
mounted on the said shaft adapted to control
the spring-actuated pawl, the said toothed
wheel receiving motion from the works of the
clock, adial on the back of the cloek, a pointer
on the end of the said shaft, a lever pivoted
upon the back of the clock, an adjustable fin-
ger on the end of the said lever adapted to
Intercept the said pointer at a predetermined
time, and hold the said shaft against rotation,
a notched disk beneath the other end of the
sald lever, the said disk being geared to the
worksof the clock and receiving motion there-
from and a spring to cause the said lever to
drop into the notech in the said disk and raise
the said finger above the said pointer, sub-
stantially as described.

5. In an electrical time-switch, the combi-
nation with a base, contact-plates secured to
and Insulated from the said base, a bracket
also secured to and insulated from the said
base, and a switch-lever pivoted in the said
bracket; of a clock, a bracket secured to the
said clock to support the said switch-base, a
spring-actuated hammer, an arm connected
with the said hammer, a spring-actuated re-
taining - pawl having curved and inclined
edges adapted to engage the said arm, a shaft
mounted in the frame of the clock, a disk hav-
ingalugsecured upon thesaid shaft, a toothed
wheel having a notched hollow hub loosely
mounted on the said shaft, adapted to control
the spring-actuated pawl, the said toothed
wheel receiving motion from the works of the
clock, a perforated dial on the baclk of the
clock, a pointer on the end of the said shaft,
a lever pivoted on the back of the clock, an
adjustable finger on the end of the said lever
adapted to intercept the said pointer at a
bredetermined time, and hold the said shaft
against rotation to cause the said hollow hub
to drop over the disk, on the said shaft and
allow the said retaining-pawl to release the
said arm, means for lifting the said finger
above the said pointer after the said arm has
been released, and a stop-pin adapted to be
inserted in one of the perforationsin the said
dial to again intercept the said pointer and
cause the said lug to pass out of the notch in

the said hub and force the pawl again into en-

gagement with the said arm, substantially as
described.

In testimony whereof I affix my signature
In presence of two witnesses.

GRORGE FREDERICK GOODWYN,

Witnesses:
A. CAMERON,
J0S. O. Dazk.
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