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5 Claims.

This invention is a talking clock and relates
more particularly to apparatus for the giving out
of time signals acoustically at stated intervals.

_ The apparatus is adapted for various uses among
8 which, without limitation, may be mentioned the
utilization of the apparatus for giving correct
time in telephone systems, so that if a subscriber
desires to know the time, he may call or dial a
particular number and will be, as a result thereof,

10 automatically given the correct time.

The present invention embodies many improve-
ments in' systems of this general class, one of

which improvements consists in the utilization of .

. a light beam acting upon a photo ¢lectric cell or
18 other light sensitive cel! and controlled .in turn
by a moving clock controlled element so as to give
signals of unusual clarity of tone, without
scratching or other mechanical noises and to ac-
. complish this result in a relatively simple and
20 highly efficient manner. The invention also pro-
vides for the giving out of a time signal at an
exact instant, so that correct time may be com-
municated. - .
' Features of the present invention, other than
256 those adverted to, will be apparent from the here-
inafter detailed deseription and claims, when read
. in conjunction with the accompanying drawings.

The accompanying drawings illustrate one

practical embodiment of the invention, but the
30 construction therein shown is to be understood
as illustrative, only, and not as defining the limits
of the invention.
Figure 1 is a front elevation of a talking clock
embodying this invention.
35 Figure 2 is a side elevation of the. structure
shown in Figure 1i.
Figure 3 is a section on the line 3—3 of Figure 1.
Referring to the drawings, [ indicates the frame
of the apparatus which may be of any suitable
- 40 form depending upon the conditions of its mount-
ing. As shown, however, it embodies two parallel
uprights 2 mounted in spaced relation by cross
bars 3, 4 and 5 and by guides 6 and T hereinafter
referred to.
45 Mounted for rotation on a. horizontal axis in the
upper portion of the frame is a drum or cylinder
8 which cylinder is mounted on a shaft 9 jour-
nalled in the opposite sides of the frame and car-
rying near one end a pinion i18. This shaft is
50 . adapted to be driven by a motor synchronized by a
clock. The connection between the motor and
the shaft 9 may vary as desired, but for the pur-
pose of illustration, the motor is indicated at {1i
and drives a pinion {2 which meshes with a gear
655 13 fixed on the shait, so that the cylinder is driven

(CL. 58—14) .

from this motor at a predetermmed timed speed.
The cylinder { is of non-transparent character

and is preferably of metal. I have found alumi--

num to give very satisfactory results for this pur-
pose. In the surface of this cylirder are formed

two. series of grooves 14 and .15, the former of -

_which corresponds to the hours of a day and the

latter of which corresponds to the minutes, there

being either twelve or twenty-four grooves in se-
ries 14 and sixty grooves in the series 15. There
may be, if desired, a third series of grooves corre-
‘sponding to an introductory clause or sentence as,

10

for example, ‘It is exactly . ..” and there may be

a fourth series of grooves, sixty in number, cor-
responding to seconds, if desired, but for the pur-
pose of illustration, the two series of grooves 14
and 15 shown in the drawings will suffice to make
the invention clear.

In the grooves are positioned appropriate in-
dicia of time and I have found it highly practical
and convenient. to employ in these grooves
records or strips of the same kind as are used
in the reproduction of sound with talking mo-
tion pictures. These strips are cub into shape
to fit into the grooves and are permanently se-
cured therein and they may be in the form of
a film or said records may be on phonographic
paper, so as to give a good contrast for the re-
flection of light.

‘Extending across- the frame dn'ectly below the
cylinder are two guides 6 and T which are par-

“allel] to one another and on these guides are
mounted two housmgs 16 and i1, the former of
which is addapted to cooperate with the series of
grooves |4 and the latter of which cooperates
with the series of grooves i15. These two casings
or housings are mounted for travel transversely
of the frame on the guides 6 and T. They may be
secured to the guides in.any suitable way, but,
for the purpose of illustration, are shown as
having a dove-tail connection therewith, so that
they are free to slide and at the same time are
guided for rectilinear movement: In each casing
is mounted an optical system comprising a source
of light #8-which may conveniently be a lamp.
Suitable lenses 19 are positioned to focus the
rays from the lamp upon the surface of the cyl-
inder in a relatively small beam or ray adapted
to focus in one groove at a time and positioned
adjacent the point of impingement of the beam

on the cylinder is a photoelectric cell 20, so

situated that as the beam is projected upon the
record strip in a groove, it will be reflected on

to the photoeleciric cell, so that as the cylinder .

rotates the record in the particular groove with
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which the beam impinges will be reflected upon
the photoelectric cell in such manner as to gov-
ern and control its operation. Each cell is in-

cluded in suitable electrie circuits for amplifica-

tion and transmission. As circuifs of this kind
for the amplification and transmission of current
passage through an electric cell are old and well
known, it has not been considered necessary to
show them in the drawings. Any appropriate
conventional photoelectric cell system may be
employed in this connection.

As the. grooves of the series 14 and 15 corre-
spond to hours and minutes of the day, it is
necessary. o move the casings {8 and {7 in timed
relation to the operations of the cylinder. This
is accomplished in a manner next to be de-
scribed. Meshing with the pinion 10 is a gear
21, which has a pinion 22 meshing with the gear
23 which carries rigidly therewith a cam 24.
With this cam cooperates a cam follower 25
mounted on the bell crank 26 pivoted at its elbow
at 21. To the opposite end of the bell crank is
pivoted a link 28 which operates as a pawl against
a ratchet 29. A spring 30 holds the follower in
engagement with the cam and a spring 31 is in-
terposed between the link 28 and a locking pawl

32, so that as the cam 24 is rotated the bell crank-

26 is oscillated and imparts a step-by-step for-
ward movement to the ratchet 29, the locking

-pawl 32 precluding retrograde rotatlon of this

ratchet. The ratchet 29 is mounted on a stub

. shaft 33 which carries a bevel gear 34 meshing
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with a bevel gear 35 on a second perpendicular
stud shaft 36 mounted between the spacers 4.
Rigid with this bevel gear 35 is a cam 37T adapted
to cooperate to act upon a cam follower 38. This
cam follower 38 is carried by a link 39, the lower
end of which is pivoted at 40 between the spacers
§ and the upper end of which is forked or bifur-
cated to straddle a pin 41 on the casing 1. A
second link 42 is also pivoted at 43 between the
spacers 5 and its upper end is bifurcated to co-
operate with a similar pin 41 on the casing 16, all
as clearly shown in Figure 1. This second link
42 carries a cam follower 44, which cooperates
with a cam 45.. This cam has rigid therewith
a ratchet wheel 46 and is operated by a pawl 47
secured to the link 39. A locking pawl 48 locks
the ratchet 46 against backward turning and is
held in place by a spring 49.

It will be apparent that with the arrangement
of parts shown and described, the rotation of the
cylinder will bring about a simultaneous opera-
tion of the bell crank 26 which will operate
through the link 28 and ratchet wheel 29 to ro-
tate the bevel pinion 34 and the gear 35 to ac-
tuate the cam 37 and through this operation
to move both the links 39 and 42 for the purpose
of shifting the casings 16 and {7 in timed relation

to the rotation of the cylinder. It may be here-

noted that the springs 50 serve to hold the re-
spective cam followers 38 and 44 in engagement
with their cams.

When the drum is driven at a constant speed
by a motor synchronized by a clock, it drives all
of the gears, ratchets, links, etc., governing the
rotation of the cylinder and the synchronized
movement of the casings 16 and 11, so that the
beam of light from the source of illumination in
each casing is caused to impinge upon corre-
sponding grooves to be reflected on to the associ-
ated photoelectric cells and the current thereby
produced is amplified according to known proc-
esses.

As a result of the structure shown, however, the
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casing 16 enclosing the optical system corre-
sponding to the hours will . be moved step by step
into juxtaposition with the grooves of the respec-
tive hours in succession, while the casing (7 en-
closing the optical system appropriate to the
minutes will be moved step by step into juxta-
position with the corresponding grooves, so that
at any particular minute the hour and minute
can be transmitted.

The foregoing detailed description and the

drawings set forth the invention in its preferred,
practical form, but the invention is to be under-
stood as fully commensurate with the appended
claims.

Having thus fully described the invention, what
I claim as new and desire to secure by Letters
Patent is: )

1, In an assembly of the character described,
a suitable supporting frame, a rigid opaque cyl-
inder mounted on said frame for rotation on its
axis and provided on its surface with a plurality

~of series. of relatively fixed axially spaced apart

records corresponding to different fractions of
time, an optical system for each series of records,
guides on the frame for mounting said optical
'systems for movement in a direction parallel to
the axis of the cylinder and in constantly spaced
contiguous relation to the surface of the cylinder,
each optical system comprising means for pro-
jecting a beam of light upon a juxtaposed record,
and light sensitive time enumerating means posi-
tioned to be impinged by and operated in accord-
ance with the beam refltected from said record,
cams operable to control the movement of said
optical systems longitudinally of the cylinder
while the light sensitive means remains spaced
a constant distance from the cylinder, a time
controlled motor for rotating the cylinder at a
constant speed, and operative connections be-
tween said motor and cams for driving the cams
to cause movement of the optical systems in pre-
determined timed relation.

2. In an assembly of the character described,
a rigid opaque cylinder mounted to rotate and
provided on its surface with a plurality of series
of axially rigidly attached, spaced apart reflect-
able records corresponding to different fractions
of time, a time controlled motor for driving said
cylinder at a predetermined speed, and a plu-
rality of optical systems movable contiguously to
the surface of the cylinder at a constant distance
therefrom and in timed relation to the rotations

of the cylinder and in a direction parallel to the

axis of the cylinder to selectively position said
optical systems successively in juxtaposition with
the records of the respective series, each optical
system comprising means for projecting a beam
of light upon a juxtaposed record, and light sensi-
tive time enumerating means positioned to - be
impinged by and operated in accordance with the
beam reflected from said record. .

3. In an assembly of the character described,
a rigid non-transparent cylinder mounted to ro-
tate on its axis and provided with rigidly attached
axially spaced apart light reflectable records cor-
responding to successive hours of a day and suc-

-cessive minutes of the hour, a plurality of photo-

electric cells mounted respectively to travel par-
allel to the axis of the cylinder at a constant dis-
tance therefrom and contiguously to its face into
juxtaposition with the records of the hours and

“minutes in succession, and means associated with

and moving in conjunction with each photoelec-
tric cell for projecting a beam on to the juxta-
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in modified form on to the oorresponding photo-
electric cell for the purpose of controlling the
operation thereof. .

4. In an assembly of the character described,
a rigid cylindrical record member mounted for
rotation on its axis and adapted to be driven at
a predetermined speed and having rigid there-
with a plurality of series of light reflectable rec-
ords corresponding respectively to different frac-
tions of time, and an optical system associated
with each series of records exteriorly of the cyl-

inder and each of which optical systems is mount-
. ed for movement parallel to the axis of the cylin-

drical record member selectively into juxtaposi-
tion with each record of this respective series,
each optical system including means for project-
ing a beam of light on the selected record, and
Hght sensitive time enumerating means positioned
to receive a beam of light reflected from said

" record.

5. In an assembly of the character described,
a shaft mounted to rotate, s rigid cylindrical
record member mounted on said shaft to rotate
therewith and having a plurality of series of re-
flectable records corresponding respectively to
different fractions of time, an optical system as-
sociated with each series of records exteriorly of
the cylinder, guides for mounting said systems
for movement parallel to the axis of the shatt and

3

in close proximity to the surface of the cylinder,
each optical system including means for project-
ing 'a beam of light on a selected record, and a
light sensitive time enumerating means positioned
to receive the light reflected from said record,
means for driving the cylinder shaft and cylinder
at & definite timed speed, a cam driven from said
shaft, a bell crank operable by said cam to be os-
cillated thereby, a pawl operated by said bell
crank, a ratchet adapted to be given step by step
movement by said pawl, a bevel pinion rigid with
the ratchet and driven thereby, a bevel gear
meshing with said pinion and driven thereby, a
cam rigid with the bevel gear and driven thereby,

a fixed fulcrum, a lever pivoted at one end on said-

fixed fulerum and secured at its other end to one

of the optical systems, a follower associated with.

said lever and cooperating with the cam of the
bevel gear to be operated thereby for the purpose
of moving said optical system on said guides, a

lever pivoted to the second optical system and
having a cam follower, a cam cooperating with
said cam follower to move the lever and shitt the
second optical system on its guides, a ratchet

10
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wheel rigid with the last mentioned cam, and a u
ratchet cooperating with said ratchet wheel and -

secured to the lever of the first optical system,
CONSTANT BATTEGAY.
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