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of an electric switch at predetermined times

" mechanism be of the ordinary twelve hour
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To all whom it may concern:

Be 1t known that I, Bexjaoan I, Muzeer,

a citizen 0f the United States, residing at |
Warren, in the county of Trumbull and.

State of Ohio, have invented a new and use-
ful Automatic Electric Time-Switch, of
which the following is a specification. -

This invention has reference to 1mprove-

ments in automatic electric time switches

and is designed for the turning on and off

by means of time mechanism and the ar-
rangement. is such that although the time

type the switch will be actuated but once 1n
twenty-four hours to the on position and
then to the off position, or the reverse if
such be desired. Switches of this character

are ordinarily though not necessarily used

in connection with electric signs which, 1t is
desirable, should be set i1n operaion at a
certain time, and then be cut out oi opera-

“tion at a certain later time without the neces-
“sity of attention on the part of an operator.

The arrangement of the mechanism, under
the present invention, 1s such that the clock
may run for a day, or for a week, or for s
month, or for any time, and indicate the

fime in the usual manner with a twelve
hour dial, but the switch will be turned om

once a day at the desired time and will then
be turned off after the lapse of a predeter-
mined time and will remain off until the

retiun: of the same hour on the next suc-

ceeding day. . - -
The invention also comprises certain fea-
tures of construction which will be made

apparent in the following detail description

taken in connection with the accompanying

drawings forming a part of thisspecification,
in which drawings— --

! L

Figure 1 1s n face view of the clock ew-

Dbodying the present invention, the main por-
‘tion of the mechanism being hidden by the
dial. Tng. 2 is a plan view of the ciock

“mechanism with the present invention ap-

50

plied but with the dial removed. Ihg. 3 1s

a plan view of one form of electric switch

which may be used in connection with the
present invention. Ifig. 4 15 a section
through the spring drum containing -the

spring for actuating the switch and showing |

the latter in elevation. Ifig: 5 1s a section

through a portion of the structure at the

95 hand arbor, the minute hand. arbor being

vention.

e o —g—— m——a— L

shown in elevation. Fig. 6 1s a plan view.
Frg. Tisa

ol one of the switch dial hands.
perspective view ot a coupling tor connect-
ing the switch to its driving spring. |
Referring to the drawings, and more pai-
ticularly to Fig. 2 there is shown a clock
works 1 which, so far as the time indicating

side thereof is concerned, need not differ
from ordinary clock works and in the par--

ticular 1mstance shown may be taken as indic-
ative of the eight day type of clock works.
The minute hand arbor of the fime side of

the clock works is indicated at 2 and while

this arbor carries the usual minute hand 38
and is surrounded by a sleeve 4, shown in

it

65
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Fig, b, which sleeve carries theé usual hour

hand 5, shown 1n Figs. 1 and 5, and 1s con-
nected to the minute hand arbor by the usual

Jreducing gear and pinons 6, 7,-8 and 9
' respectively and in this regpect does not dif-
fer. from the ordinary clock movement, still

some of these parts are provided with other
members which enter 1nto the present in-
These additional parts are best
shown 1n Figs, 1 and 5 where 1t will be seen
that the sleeve 4 1s surrounded by another
sleeve or collar 10 which sleeve or collar, 1%
will be understood, 1s made fast to the sleeve
4 or it may be made in one piece therewith.

The sleeve 10 1s not as long as the sleeve
4 and forms at its outer end an abutment
for the hour hand 5. Near the other or in-

ner end of the sleeve 10 there is secured

thereto a disk 11 concentric with the arbor
2 and occupying a portion of the space in-
terior to the usual dial figures 12 of the

ordinary twelve hour dial 13 which latfer is

cut away to receive the disk 11. Further-
more the dial 13 at one portion of the cut
away part indicated ot 14 1s provided with
another cut away portion 15 wider at one
eridd that at the other, and as shown in the
drawings substantially triangular in shape.
It will appear further on that said cut away
portion 15 may be curved on a suitable arc
since 1t is only designed to provide a path
for a member to be referred to. |
The disk 11 1s provided with a circumfer-
ential series of figures 16 ranging from one
to twelve like the clock dial but in reverse
order thereto. B _
Mounjed on the sleeve 10 are two hands 17

and 18 arranged to co-act with the numerals

16 and suficiently long to project beyond the
edge of the disk, and for a short distance
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over the adjacent face of the dial 13. As | the periphery of the gear wheel 22 hetweert

will be seen best from Fig. 6 the butt ends

the teeth thereof and also to drop into the

of the hands 17 and 18 are provided with | recesses 39 and 40 when coincident there-

s;oﬂit eyes or rings 19 so as to grasp the sleeve |
1

with elastic pressure permitting the hands

to be moved about the sleeve 10 on the ex- |

ercise of sufficient force but causing these
hands to remain 1n -adjusted positions so
long as they do not encounter a resistance
to their movement greater than the grip of
the rings 19 upon the sleeve 10, the hands
then participating in the rotative movement
of the sleeve 10 with the sleeve 4 so that

these hands 17 and 18 move with the same |

speed as the hour hand 5 and therefore each
makes two complete rotations in twenty-four
hours, -
Mounted at an appropriate point in the
frame of the clock works 1 is a winding ar-
bor 20 best shown in Figs. 2 and 4. This
arbor carries a spring 21 of usual type and
also a gear wheel 22 imparting motion to
gear wheels 23, 24 and 25, the gear train ter-
minating in a fan 26 for retarding the move-
ment thereof under the action of the spring
21. This gear train may be similar to that
of an ordinary striking movement such as is

~usually found in clock works of the charaec-

30
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ter shown in.the drawings. The train of
gears driven by the spring 21 is normally
held 1nactive by an arm 27 in the path of a
pin 28 on the gear wheel 25, this arm pro-
jecting from a shaft 29 suitably mounted in
the frame of the clock works and normally
under the control of a spring 30 tending ‘to
hold the arm 27 in the path of the pin 28.
T'he shaft 29 also carries other arms 31, 32,
83. 'T'he arm 31 is at its free end in opera-
tive relation to a lifting disk 34. on the ar-
bor of the gear wheel 24 after -the manner
of the ordinary striking movement and for

the same purpose. Adjacent to the shaft

29 15 another shaft 35 carrying an arm 36

arranged to engage the arm 32 projecting

from the shaft 29 under certain circum-
stances.  The shaft 35 also carries another

~arm 37 projecting across the top of the

50
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clock works and having an upturned end 38
extending through the cut away portion 15
of the dial 13 in the path of the hands 17
and 18 where they project beyond the pe-
riphery of the disk 11. - *

-At_diametrically opposite points the gear

wheel 22 is provided with a recess 39 formed

by deepening the space between two adja-

cent teeth of the gear wheel. At points 90°
displaced frem recesses 39\are other re-
cesses 40 similarly formed to the recesses 39
and arranged i groups of three separated

by two gear teeth. This exact arrangement

is not mandatory but may be varied as will

become clear when the purpose of these re-

~ cesses or notches 1s made evident.

The free end of the arm 388 is formed

. snugly fit the square hushing

with. The shaft 35 is under the control of

a spring 42 tending to maintain the arms 36

and 37 in normal position.
The gear wheel 22 carries a barrel 43 pro-

Jecting from one face and together with the

gear wheel housing the spring 21. Fast to
the barrel 43 at the ceiter thereof is a block
44 projecting axially from the barrel and
provided with a step bearing for the bear-
ing end of the winding arbor 20. The

70
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block 44 has a bearing in a portion 46 of the -

frame of the clock works and beyond this

-bearing it 1s squared as indicated at 47,

There 1s provided an electric switch 48 of

‘any suitable type but preferably of the ra-

tary snap type and in the particular in-
stance shown this switch, which is indicated
separately in Iig. 3, is of the double pole
type, though so far as th® present invention
1s concerned a single pole or a double pole
switch.or any suitable type of switch may be
used ineifferently. Since the construction
of the switch does not enter into the pres-
ent Imvention, and since the showing of the

| drawings 1s that of a switch of commercial

type, no description of the switch is deemed
necessary. These switches as found ¢n the
market are provided at the uppér end of the
stem with a threaded extension indicated at
49 1n Fig. 4, and in order. ;.adapt this type
of switch for the purposes ot the present in-
vention there is applied to this threaded end
49 a bushing 50 having a square exterior of
the same area in cross section as the square
end of the block 44 although of course this

1s not mandatory. The square end 47 of the

block 44 and the square bushing 50 are con-
nected together by a sleeve 51. For pur-
poses of strength the sleeve 51 mayv be made
of metal and to prevent any danger of «lcc-
tric currents reaching the clock works from
the switch this sleeve mav be lined with in-
sulating material indicated at 52 so that the
bushing 50 and the extensicn 47 of the block
44 are 1nsulated one from the other against
accidental “electric contact. Under these
circumstances the metal portion of the con-
nection may be cylindrical while the insulat-
ing lining therein mav have the passage
therethr: agh ~squared in cross section to

00 and the
square end 47 of the block 44. This connec-

tion is best shown in Figs. 4 and 7

]

| ‘Lei; 1t be assumed that the clock is in run-

ning position ana it is desirable to have the

80
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electric current turned on at the switch nt.,

say, 7 o’clock p. m. and turned off at 12
-o’clock’ p.

’cloe, m. Although the indications on
the disk or dial 1! are counter clockwise, the
motion on the dial 11 is with the hour hand 5

| - or clockwise. Tf the hand 17 be set sav at
63 with a prolongation 41 adapted to engage ' '

7 o’clock and the lmnd-ia be set say at 12 but

130
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8

before the hour hand has reached the 71 turned on at the switch and whatever is con-
o’'clock designation, that is 7 o’clock p. m., { trolled by the current remains in aclion un-

then when the hand 17 reaches the énd 388 of

‘the arm 37 1t will move this arm alone the

cut away portion 15, hut hecause the shaft
35 1s removed a considerable distance from
the arbor 2 the end 38 of the arm 37 pagses
through a comparatively flat arc and theve-
fore shdes along the hand 17 and finally
escapes therefrom. The first movement of
the arm 37 causes the release of the gear
wheel 25 from the arm 27 by the engage-
ment of the arm 36 with the arm 32 but the
arm 36 1s shaped ut its free end to be thereby
brought into the path of the pin 28 after the

~gear wheel 25 has made one half a revolu-
This however has been

sufhitient to cause the lifting disk 84 to re-
tain the arm 27 out of the path of the pin 28
because of the engagement of the periphery

- of the disk with the arm 81. As soon as the

25 | PR
The movement of the shatt 29 to carry the
arm 27 out of the path of the pin 28 at the

30
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end 38 of the arni 37 escapes from the hand

17 then the arm 36 is moved out of the path
of the pin 28 and the gear train under the
control of thespring 21 is permitted to move.

same time moved the arm 83 so that its end
41 was lifted out of the recess 40 in whiceh 1t

was housed before the operation described
took place. L '

1t will be observed that the disk 84 is pro-
vided with recesses on opposite sides into
which the free end of the arm 81 may drop
as the disk 1s rotated but except at the deep
recesses a9 and 40 in the gear wheel 22 the
arm 31 is prevented from dropping to any

“material extent into the recesces on the disk
34 by the engagement of the end 41 of the

arin 33 In the spaces between the teeth of
the gear wheel 22 and it is only when a deep
recess 39 or 40 1s reached that the arm 27
may move mto the path of the pin 28 and so

stop the gear train from further movement.

tnder normal conditions the end 41 of

~the arm 33 was in a terminal -one of the re-
. cesses 40 at the beginning of the operation
~described and from this point until a recess

o0

39 1s reached the gear train under the influ-
ence of the spring 21 continues -to move.

- By using a switelh 48 of familiar type In

which the switch shaft or arbor 49 must be

turned through a prédetermined distance to

- put- 2 spring under -tenston after which the

- 55

- through the block 44 and the extent of
movement. of this spring drum 43 under the
action of the spring 21 is sufficient to cause |

60
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Spring

‘switch is released; this arbor is turned by the

direct. cohnection with the spring drum 43

the snapping over of the switeh 48 before
the end 41 of the arm 33 reaches the notely

moved to the on position before the action
of the geav train under the control of the

F

I

211 arrested.  The current ig Now

the arm 33 and the gear train
rested.  When however the hand 17 is once

til the hand 18 engages the end 88 of the
arin 87 and the end 41 of the arm 33 is lifted
out of the particular notch or recess 39 with
which 1t 1s in engagement and at the sdame

time the gear train 1s released as before and

continues to ‘operate until the next succeed-

~ing notch or recess 40 is reached when the
endt 41 of the arm 35 drops thevein and the .
‘gear tram 1s again arrested.

T'he parts are vo proportioned and adjust-
ed that, under. the conditiong noted, the
switch 1s turned to the on position at 7 p. m.
and 1 then turned to the off position at 192

Pp.. m., 1t being. assumed that the current is

used for- illumination at night during the

hours mentioned. While the invention is

especially adapted for the automatic Light-

1ng and cutting out of electric advertising
signs 1t may be emploved for illumination
or for the cutting in and out of "power at.
predetermined times as may be desired -
where 1t is advisable to so cut n and out
power automatically., The time side-of the

clock thén proceeds in the customary man-
ner and twelve hours from the time the
hand 17 engaged the end 88 of the arm 87 it
1 brought into engagement again with such
end and the arm is moved as before thus
setting the gear “train costrolled by the
spring 21 1n motion. However the end 41
of the arm 33 after the mechanismt was set
i 1notion by the action of the hand 18
finally rested in the first one of one of the

series of notehes or recesses 40-and when

this arm again is moved sq as to escape from
the recess 40 it perniits the movement of
the gear train but a very short distance be-

Tore the next one of the recesses 40 in ofder

1s reached and the gear train is stopped, this

action ceasing long before the swifch 48 can

be actuated. - When the hand 18 reaches the
end 38 of the arm 37 and again causes the
release of the gear train controlled by the
spring 21 the movement of the gdear train
progresses but a short distance before the

third one of the particular series of recesses

40 15 bronght coincident with the end 41 of
1S a@ain ap-

wore brought into engagement with the end
55 of the arm 37 the gear wheel 22 may
nove through an are of nearly 90° before
the end 41 of the arm 83 can drop into the
next succeeding deep recess which is the
following recess 39 and when the hand 18

again actuates the arm 87 the gear wheel 22

may move through another arc of nearly
J0” or quite 90° before reaching the first one

11 ‘noteh | of the next series of notches or recesses 40.
8Y.  LThe result of this 1s that the switch is |

By this means the switch ig 'actuated to
the on position and then to the off pdsition

oo
Tt
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only once in twenty-four hours although the -

gear traifi is released each time the hands

13
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17 and 18 pass the end 38 of the arm 37 but
except at the twenty-four hour period the

release of the geat train is of such short

duration that the switch cannot be operated
éven though the gear train be released two
times in succession. -

1t will be observed that while the structure

may be made in various ways it is particu-

- larly adapted, so far as the salient features

19

of the invention are concerned, to existing

“types of electric switclies and clock works

and requires but a minimum amount of
change 1n the latter. -
- YWhat 1s claimed is:

1. In a device of the character described,
a time mechanism provided with a_time in-
dicating dial having a central cut-away por-
tion with another cut-away portion leading

. therefrom, an clectric switch, power mecha-

20
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nism for actuating the switch, a release for
the switch - actuating mechanism, a second
dial plate or disk and independently adjust-
able hands-carried by the hour-hand side of
the time mechanism, said plate being located
in the said central cut-away portion of the
malin dial and said hands being located
above the outer face of the second dial plate
and projecting beyond the said dial
and over the main dial of the time mecha-

nism, and connections from the release ex- !

ten_dfng into the path of said hands through : g, _ ) |
- Jection of said casing to the switch arbor.

the extended cut-away portion of the main
dial. _

2. In a device of the character described,
a tlme mechanism, an electric switch, a
power mechanism for actuating the switch

comprising a drum, a spring housed therein, |

a winding arbor for the spring independent

of the drum and in-axial alinement with the .

said switch arbor, connections between the
drum and the switch comprising a block se-
cured axially to the drum and. having at
one end a non-circular portion, a like block
on the arbor of the switch, and a coupling
sleeve receiving both blocks, and a release
mechanism for the drum controlled by the
time mechanism. | |
3. In a device of the character described,
a time mechanism, an  electric switch, a
power mechanmism for actuating the switch
comprising a drum, a spring housed therein,
a winding arbor for thie spring independent

of the drum, connections between the drum '

plate

083 224

and the switch consisting of squared axial
extension from and fast to the drum, an ex-
tertorly squared bushing on the switch arbor,
a coupling matching and connecting the

09

squared extension and squared bushing, and

- a release mechanism for the drum controlled

by the time mechanism. ,
4. In a device of the character described,

a time mechanism, an electric switch, a

pawer mechanism for actuating the switch
comprising a drum, a spring housed therein,
a winding arbor for the spring independent
of the drum, a release for the drum con-
trolled hy the time mechanism, and -connec-
tions vetween the drum and the switch com-

prising a squared extension from the drum,

an exteriorly square bushing on the switch,

and a coupling sleeve matching and connedt-

ing the squared extension and the square
bushing and having the portions engaging

the said connections and the bushing made

of msulating material.

60
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. 5. In a device of the class described, an

arbor, a spring attached at one end thereto,

a rotatable casing housing the spring and to
which the other end of the spring 1s at-
tached, the said casing having an axially
projecting member rotatable therewith, an
electric snap switch having its arbor in axial
alinement with the axis of the spring cas-
ing, and means for coupling the axial pro-

6. In a device of the character described,

a fime mechanism, an electric swiich, a

80

85

power mechanism for actuating the switch,

a 1elease mechanism for the switch actuat-
ing mechanism and means for setting the re-
lease mechanism comprising a dial carried
by the hour hand side of the time mechanism
and hands also carried by the hour hand side
of the mechanism above and in operative re-
lation to the outer face of the dial and adapt-
cd to trip the release mechanism, the said
hands being frictionally held to the hour

Liand side of the time mechanism and adjust-

able with relation to the dial .
In testimony that I claim the foregoing as

my own, I have hereto affixed my signature

in the presence of two witnesses.

BENJAMIN FRANKLIN FLEGEL.
Witnesses:
- WARREN . THOMAS,
NATHAN (FUNLEFINGER, ST.
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