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Unitep STATES PATENT OFFICE,

FRED FRICK, OF WAYNESBOROUGH, PENNSYLVANIA.

ELECTRIC PROGRAM-CLOCK.

SPECIFICATION forming part of Letters Patent No. 535,948, dated March 19,1895,
Application filled May 28,1894, Serial No, 512,741, (Nomodel)

To all whonv it may concern:

Be it known that I, FRED FRICK, a resident
of Waynesborough, inthecounty of Franklin
and Stateof Pennsylvania, haveinvented cer-
tain new and useful Improvements in Hlec-

trical Program - Signaling Apparatus; and I
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do hereby declare the following to be a full,.

clear, and exact description of the invention,
such as will enable others skilled in theartto
whieh itappertains to make and use thesame.

My invention relates to an improvement in
electrical program signaling apparatus;—the
object of the invention being to produce effi-
cient mechanism by means of which eertain
predetermined signals can be automatically
brought into and out of action at certain pre-
determined times.

A further object is to so construet the ap-
paratus that it will operate automatically to
cause a signal to be sounded at certain pre-
determined intervals and so that said signal
can be made to sound only on certain days
of the week and so that it may be sounded at
different times on different days. .

A further objectis to construct a signaling
apparatus in such manner that a series of
signals can be sounded, automatically, during
a given period of time and-at the same or dif-
ferent intervals.

A further object is to produce an appara-
tus which can be made to operate automati-
cally to produce a distinet series of signals
located in the same or at different points, on
each day of the week or on certain predeter-
mined days.

A further object is to produce a program
signaling apparatus which shall be of com-
pact construction; automatic and accuratein
operation; capable of opening and closing
electrical circuits whereby to control the
sounding of signals at certain predetermined
intervals daring a day or night or both, and
on certain predetermined days of the week;
and to so construct and arrange the appara-
tus that it shall be effectual in the perform-
ance of its funetions and so that its various
parts can be readily and accurately adjusted.

With these objects in view the invention
consists in certain novel features of construc-
tion and combinations and arrangements of
parts as hereinafter set forthand pointed out
in the claims. :

Tn the accompanying -drawings: Figure 1

o~ -

is a general face view of my improvements
with some parts removed. Fig.2 is a view of
the program disk, motor, switeh and trip
mechanism. Fig. 3 is a plan view of the same
with some parts removed. Fig. 4 is a sec-
tional view. Fig. 5 1is a view of the motor,
with some parts removed. Figs. 6,7,8,9and
10 are detail views.

My improved apparatus ecomprises a pro-
gram disk A, switch mechanism B, motor
mechanism C and certain other mecbanism
hereinafter described, actuated orcontrolled
by an eight-day cloek D,—all of said mech-
anism being preferably inclosed withina suit-
able clock easing.

1 represents a suitable base, on which a
standard 2 islocated and from the upper end
of said standard a shaft or stud 3 projects lat-
erally for the reception of the hub 4 of the
revoluble program disk A. The disk A is
provided on its front face with figures from
1 to 12 to produce a fac simile of aclock dial
A’, said dial being also divided into minutes
and preferably counting by fives. The pe-
ripheral portion of the disk is preferably
made thicker than the dial portion and on its
front face a circumferential series of radial
groovesd aremade in said thickened portion,
said grooves being of a depth equal to one
half the thickness of said thickened portion
of the disk. Intherear face of the thickened

portion of the disk A,a series of circular

grooves 5* are made, said circular grooves be-
ing of a depth equal to one-half the thickness
of thre thickened portion of the disk,—thus
producing, with the radial grooves 5, several
series of angular (practically square} perfora-
tions 5" for the reception of contact pins 6
made angular in cross section, four series, q,
b, ¢, d, of sach perforations being shown in
the drawings.
rial is supported by the base 1 in proximity
to the program disk A and carries a series of
socketed holders 8 (four being shown in the
drawings) for the reception of contact arms
or springs 9, which are inserted into said
holders and retained in place by means of
set serews 10,—the free ends of said eontact
arms being bent laterally and adapted to be
engaged by the pins 6 projecting from the
disk A, whereby to close an electric cireuit,
the path of which will be hereinafter traced.

It is important that some means be pro-
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arms in proper position under spring tension
to be engaged by the pins 6 and for this pur-
pose I provide a ecrank arm 11 (one for each
contact arm) supported by a suitable post 12
of insulating material, each crank arm being
made with an elongated slot 15 for the ac.
commodation of a contact arm, and each erank
arm is retained in the position to which it is
adjusted by means of a set serew 13.

Each contact arm is made with a flattened
or spring portion 14 and. at a point in prox-
imity to said spring portion, each contact arm
9 is bent to produce a shoulder 16 adapted to
beengaged by a pin 17 projecting from a revo-
luble drumn 18 of insulating material, and
when said pin 17 engages the shoulder 16 the
free end of the contactarm will be moved into
the path of one series of pins in the program
disk A and such position of the contact arm
will be maintained until the drum 18 is moved.
When the contact between the contact arm 9
and a pin 6 is made, an electric cireuit will
be established through a battery 17* and a
signal (not shown), through the standard 2,
the disk A, pin 6 projecting from the latter,
contact arm 9 and holder 8 and back to the
battery by a wire 19.

The program disk A will be made to make
one revolution in twelve hours by means of
mechanism which will be hereinafter fully
explained and the disk, each time it is actu-
ated by said mechanism will move an extent
equal to five minutes as indicated by the
graduations on the face of said disk.

In the drawings, a pin 17 is shown in one
of the upper perforation of the drum 18, and
it may be here stated that this drom is pro-
vided with several series of perforations cor-
responding with the number of contact arms
and programs on the disk A and that each se-
ries comprises fourteen perforations. When
the pin 17 is in engagement with the shoul-
der 16 of the upper eontact arm 9 the latter
will be in position to be engaged by a pin in
the series ¢ in the disk A, and a circuit will
be closed as above explained. Now in the
drawings, the pins in the series @ are so ar-
ranged that the cireuit will be closed at 12
o’clock, 12.20, 12.25, 1, 1.85,1.40, and 2 o’clock,
80 that the signal included in cireuait with
the upper contact arm 9 will be sounded at
these times, but it is evident that this ar-
rangement may be changed at will or that pins
may be inserted in all the perforations of the
series a so that the signal will be sounded
every five minutes. It will also be seen that
pins 17 may be placed, one in each series
of perforations in the drum 18 so that all the
pins will be in the same vertical line. With
such arrangement, four independent signals
will be sounded when the various contact
arms are engaged by the various seriesof pins
abcdinthedisk A. The pins in the series
o may be so arranged that the corresponding
signal will be sounded at certain intervals,
the pins in the series b arranged so that the

corresponding signal will be sounded at simi-
lar or different intervals and so on, so that
with this arrangement of pins ir the drum
18, four signals will be sounded during twelve
hours and each signal may be made to sound
at different intervals from the other signals
or at the same intervals if desired.

One journal of the drum 18 is mounted in
base 1 and the other journal is mounted in a
bracket 22 projecting from said base. The
upper journal of the drum 18 earries a wheel
26 having fourteen teeth, corresponding with
the namber of perforations in each series of
perforations in said drum. On said wheel,
letters are placed indieating the days and
nights of the wheel and the desired position
of the drum will be indicated by a pointer 23,
secured to the bracket 22. The drum 18 will
be moved once every twelve hou rs, by means
of devices which will now be described. On
the hub of the program disk A, a collar e is
loosely mounted and to said collar a cam fis
secured. From the collar ¢ and in line with
the point or tooth f” of the cam, a spring arm
or indicator g projects to the periphery of the
program disk, where it is provided with a
hook or finger ¢’ adapted to enter one of the
radial grooves 5, and thus retain the cam g
in the position to which it is set, and the po-
sition to which said arm is set will indicate
the time at which the dram 18 will be moved
and the code of signals changed or the sig-
nals cut out of eircuir. A weighted arm .
projects from the eollar e at a point diamet-
rically opposite the connection therewith of
the arm g¢.

From the base 1,a post ¢ projects upwardly
to a point about in line with the shaft 3 and
to the upper end of this post, a bell-erank-
lever j is pivotally connected, the arm 5 of
said lever being adapted to ride on the pe-
riphery of the cam . To the free end of ihe
depending arm 7? of the bell-crank lever, a
spring actuated dog % is connected and adapt-
ed to engage the toothed wheel 26, and said
bell-erank-lever will be positively and vigor-
ously operated when released by the cam f,
to cause the dog % to move the toothed wheel
26, by means of a strong spring &/, one end of
which is attached to the depending arm 52 of
the bell-crank-lever and the other end t¢ the
standard 2. To prevent the momentum im-
parted to the toothed wheel 26 and drum 18
by the quick movement of the bell-crank le-
ver, from moving said toothed wheel and d rum
18 more than one tooth at a time, a dog %* is
fixed to the arm j2 of the bell-crank-lever and
adapted, when the latter is released to operate
the toothed wheel 26 and drum 18, to enter
between two of the teeth of said toothed
wheel and thus prevent the same from moving
more than one tooth As the disk A makes
one revolution in twelve hours, it will be seen
that at the end of each twelve hours the
toothed wheel 26 will be moved one tooth and
there being fourteen teeth on said wheel, it
will require one week for it to make a com-
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plete revolution and consequently the per-
forated drum 18 will make one revolution per
week. Now assume that there is a pin 17 in
each perforation 20 of the upper series of
perforations in the drum 18 (with the excep-
tion of two), and that the apparatus is set to
start at six o’clock on Monday morning. The
upper contact arm 9 will be in circuit with
a signal and said signal will be sounded in
accordance with the arrangement of pins 6
in the series ‘¢, as above explained. While
the disk A is making its revolution, the cam
f will also be making its revolution, and mov-
ing the bell-crank-lever jon its fulerum. The
dog % will thus be gradually moved back or
away from the toothed wheel 26, the latter
being prevented from acecidental rotation on
account of thefrictional cantact therewith of
the dog %, by means of a spring dog (.

‘When the twelve hours shall have expired
and the disk A and cam f completed their
revolation, the tooth of said cam will ride
past the free end of the arm j’ of lever j,
whercupon said lever will be turned quickly
on its fulerum by the spring &’ and the dog &
made to move the wheel 26 one tooth, thus
turning the drum 18 and changing the rela-
tion of the pins 17 therein to the shoulders
16 of the contact arms, thereby moving some
(one or more) of said contact arms ount of
operative relation to the pinsin the program
disk; moving others (one or more) into opera-
tive position or woving all of said pins out
of line with the shoulders of all the contact
arms, in which latter case theentire apparatus
will be eut out of circuit,—but as I have. as-
sumed, for the purpose of illustration, that
the upper series of perforations in the drum
18, is provided with its full quota of pins (ex-
cept two), it will be seen that when the drum
18'is turned as above explained, the upper
contact arm 9 will still be in operative rela-
tion with contact pins in the series ¢ in the
program disk and that the signal will continue
to be sounded, at intervals, daring Monday
night. This willcontinue for six days or until
Sunday morning, and as two pins have been
omitted fromthe upper series, the contact arm
will not be moved into operative relation to
the pins 6 during Sunday or Sunday night
and consequently no signal will be sounded
then, the circuit including said signal being
left open on account of the absence of said
two pins. It is of course evident that not
only the upper series of pins 17 may be thus
arranged, but any series may be so arrarged,
depending upon the particular signal which
it is desired to be sounded in this manner.
Tt will also be seen that if pins 17 be placed
only in alternate perforations of a particular
series, thatthesignal will besounded only dur-
ing the day, or at night, as ihe case may be.

If desired all the contact arms, or certain
of them, may be connected with the same bell
circuit and the pins so arranged in the drum
18 that the signal may be sounded at certain

_intervals during one day, at certain otherin-

tervals during the next day and so on, in ac-
cordance with the arrangement of pinsin the
disk A. In short, pins may be so arranged
in the drum 18 and disk A that a signal or
signals may be caused to antomatically sound
on all or any number of the days of the week
desired, at any intervals desired, a certain
system of signals sounded duaring the day and
a different system at night and all of this will
be accomplished automatically during the
revolution of the disk A and the disk A will
be made to revolve automatically, step by
step through the medinm of mechanism which
will be presently explained.

In some cases it is desirable that previous
to a regular signal, a warning or preliminary
signal be given, and that such warning or pre-
liminary signal be distinguishable from the
regular signal. For this purpose a pin 6* will
be placed in the perforation in the program
disk, just inadvance of the pin 6 which closes
the circuit for the sounding of the regular
alarm, and said pin 6® is split and a small
piece of insulation 6® inserted, so as to cause
a break in the sounding of the alarm as the
pin 6 passes over the contact arm, thus caus-
ing a warning signal, distinguishable from the
main signal to be sounded, five minutes be-
fore the regluar signal.

The actuating mechanism of the motor Cis
the same as that of an eight day clock and a
detail deseription of its construction is un-
necessary here.

An arbor 30 is mounted at one end in one
plate of the motor frame and at the other end
in a hollow boss 31 projecting from the other
plate of said frame. The free ond of the ar-
bor 30 is preferably contracted and projects
through the end of said boss, where it is pro-
vided with a crown wheel 32 adapted to mesh
with and impart motion to a spur wheel 33
carried by a shaft 34. The shaft 84 is
mounted in the ends of a yoke 35, one end of
which is connected to the hollow boss 31 or
end of yoke 35 and provided with a steel
bushing 32% for the reception of said shaft.
The other end of the yoke 35 is made with an
arm 36 which projects in an inwardly direc-
tion and at its free end is made with two fin-
gers 36%, 36", having perforations for the ac-
commodation of screws 87, which are made to
engage the free end of the shaft or stud 8.
In this mannerthe end of the yoke from which
the arm 36 projects, is supported and is pre-
vented from displacement by means of a nub
38 screwed on the end of the shaft or stud 3.

Atthe endof the yoke 35 a boss 39 is made
coincident with the bearing of theshaft 34 and
in this boss ascrew 40 is inserted, by means of
which to regulate the end thrust of the sharft,
said screw being retained in the position to
which it may be adjusted by wmeans of a nut
41. Between the end of the yoke and thearm

36, a worim 42 is secured on the shafi 34 and
meshes with a worin wheel 43 mounted loosely
.on the hub 4 of the program disk A. It will
De seen that by means of the set screws 36*
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and 36° the worm can be readily adjusted rel-
atively to the worm wheel. On the hub of
the worm wheel 43, a ratchet wheel 44 with
one hundred and forty-four teeth is secured
and adapted to be engaged by a dog 45 pivoted
to the program disk A, said dog being main-
tained in engagement with the ratchet wheel
by means of a spring 45*. The object of con-
necting the driving mechanism to the disk A
by the use of the ratchet and dogis to permit
the diskto be set without affecting the motor
mechnism. 7To assist in setting the program
disk a hand or pointer A? will be secured to
the yoke 35 and adapted to register with the
dial.

Ashaft 49 is mounted in the motor frame
at or near the upper right hand corner
thereof, to which shaft an arm or pawl 51 is
secured and adapted to engage the tecth of
the escapement wheel 52 of the motor. At a
point between the ends of the arm or pawl 51,
a rod 50isattached thereto and extends down-
wardly to a point near the bottom of the base
1, where it is connected with one end of a
lever 50°, said lever being fulerumed at a
point between its ends in the base 1, by
means of ashaft50*. The lever 50° is prefer-
ably made of spring metal and from the free
ond of its forward arm 50°, a pin 509 projects
upwardly through the base 1 and is adapted
to enter the end of one or another of the
lateral grooves in the disk A, said pin 50¢
being normally retained in such position by
means of gravity or a spring 50¢ secured at
one end to the under face of the base 1 and
adapted to bear atits free end against the arm
50° of the lever 50°% A spring arm 50° is se-
cured at one end to the base 1 and made to
normally project behind the pin 50%, The
free end of said spring arm 507 is bent to pro-
duce a stop 50¢ adapted to engage the stand-
ard 2 to limit the movement of said spring
arm, and also with a thumb piece 50" by means
of which to operate it. When it is desired to
turn thedisk A manually in order to setit, the
operator will pull upon the thumb piece 50t
and thus move the pin 509 out of engagement
with the disk A, the arm 50° of the lever 502
being sufficiently flexible to permit this move-
ment of the pin 504

To one end of the plates of the motor frame
in proximity to the upper right hand corner
thereof, a bracket 54 is secured and projects
outwardly therefrom, the free end of said
bracket being made with perforation 55 and
having secured to it, in proximity to said
perforation, a post 60, on which a sliding
weight 61 is located, said weight being pro-
vided on its upper end with a shank made
with a shoulder 62. A weighted dog 63 is piv-
oted at ornear its upper end in a suitable slot
in the post 60 and adapted to engage the
shouldered shank of the weight, the upper
end of said dog being made with a tooth or
projection 64 which, when the dog is in its
normal position, projects slightly past the
post and in position to be struck by the free

535,948

end of a spring 65. The spring 65 is prefer-
ably made U-shaped in form and disposed
horizontally, said spring being coiled betieen
its endsand at oneend issecured to the upper
end of the post 60 and made with a depending
arm G0* The free arm of the spring 65 is
bent to produce an eye 66, to which one end
of a rod 67 is connected, the other end of said
rod being connected with one end of a lever
68 and between the ends of the rod 67 a turn-
buckle 67° is located, whereby to adjust said
rod. The lever 68 is pivotally supporied be-
tween its ends (on knife edges) in a bracket
69 and the frame of the clock D. A suitable
bracket is secured to the clock frame and be-
tween it and said clock frame, an arbor 70is
mounted. On the arbor 70 a pinion 71 and a
cam 72 are secured, the free end of the arm
72* of the lever 68 being adapted to ride on
the periphery of said cam. Motion is im-
parted to the pinion 71 by a spur wheel 73
carried by an arbor 73* and on said arbor a
pinion 78" is secured, to which motion is im-
parted by a spur wheel 74 carried by and
wmoving with the arbor of the minute hand of
the clock. The gearing above described is so
proportioned and timed that the cam 72 will
be caused to make a complete revolution in
fiveminutes. Asthecam 72 rotates, the lover
68 will be gradually turned on its fulerum
(putting very little work on the mechanism of
the clock for the purpose),—thus causing the
gradual raising of the free end of the spring
65 and when the tooth of the cam wheel passes
the end of the lever 68 the latter will quickly
return to its normal position and the free end
of the spring 65 will iy downwardly, striking
the tooth 64 of the weighted dog 63 and thus
moving said dog out of engagement with the
shouldered shank of the weight G1,thereby re-
leasing the latter, The weight being thus re-
leased, it will fall and, striking an arm 54 se-
cured to the shaft 49, will cause said shaft to
turn, thereby moving the arm or pawl 81 out
of engagement with the escapement wheel 52
and turning thelever 50%, through the medium
of the rod 50. 'When the arm or pawl 51 is
thus moved out of engagement with the es-
capement wheel 52, the motor will be released,
and the lever 50° being turned on its fulerum
by the operation of said arm or pawl 51, the
pin 50 carried by said lever, will be moved
out of the path of one of the radial grooves of
the program disk A, thus releasing the latter.
Thus it will be seen that when the weight (1
falls, the motor which drives the disk A and the
disk itself will be released, practically simul-

-taneously. As the program disk (driven by

the motor as above explained) turns, the pin
507 will ride on the periphery thereof until
the next radial slot'in the disk is reached,
when it will move thereinto, whereupon the
arm or pawl 51 will be again permitted to en-
gage the escapement wheel 52 and the motor
and program disk will be thus stopped.
When the motor mechanism shall have been
released (its speed being controlled by means
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of a verge 75) motion will be transmitted
through the shaft 34 to the program disk A,
the extent of movement of the disk being
sufficient to canse a pin 6 in one of the pro-
grams to pass over one of the contact arms
9 and the extent of movement of said disk
will be regulated by the pin 50% entering one
of the radial grooves in the disk, as above
explained.

The duration of an alarm will depend upon
the length of time occupied by a pin 6 in pass-
ing over a contact arm 9,—so that if the disk
be moved very slowly the duration of the sig-
nal will be correspondingly long and if the
disk be moved quickly the duration of thesig-
nal will, of course, be correspondingly short.

Tt is desirable that some means be provided
whereby to control the duration of thesound-
ing of the signals and for this purpose I at-
tach tothe verge 73, anarm 76 which projects
downwardly from the verge and at its lower
end enters a V-shaped recess 79 in the free
end of a lever 77, said lever being pivoted at
a point between its ends and having one
end projecting beyond the motor frame and
adapted to produce a bandle 78, by means of
which to adjust said lever. Now itisevident
that when the free end of the arm 76 is at or
near the top of recess 79 the vibration of the
arm 76 and the verge will be comparatively
slow, so that the operation of the motor will
be comparatively slow and the movement of
the program disk will, of course, be compara-
tively slow and the signal long,—but when the
lever 77 is so adjusted that the lower end of

the arm 76 will be in the lower or narrow por-.

tion of the V-shaped recess 79, the extent of
vibration of the verge will be more restricted
and consequently it will vibrate rapidly and
the motion of the motor and disk A will be
faster and the dcvration of the signal propor-
tionately shorter.

On the arbor 30 of the motor (which arbor
corresponds with thearbor on which the min-
ute hand of the clock mechanism wounld be
connected) a disk 46 is secured and provided
with twelve pins or projections 48 which pro-
jeet from one face thereof at eqnidistant
points.

A shaft 80 is mounted between the plates
of the motor frame and carries a depending
curved arm 81 which is normally disposed in
the path of the pins 48 of the disk 46. An
arm 82 is secured to the shaft 80 and projeets
laterally therefrom, and to the free end of
this arm an upwardly projecting rod 83 is
loosely connected, the upperend of said rod 83
passing up through the perforation 55 in the
end of the bracket54and terminatingdirectly
under the bottom of the weight 61. From
this constraction and arrangement of partsit
will be seen that as the disk 46 moves, during
the operation of the motor, one of the pins 43
will engage the depending curved arm 81 and
move it, thereby causing the shaft to which
said arm is attached toturn and raise the free
end of the arm 82, the effect of wvhich will be

to move the rod 83 upwardly, the upper end
of said rod engaging the weight 61 and mov-
ing it upwardly until the dog 63 engages the
weight,when the apparatus will beagain in po-
sition to be operated by the cam 72 when the
clock mechanism shall haverun five minutes.

From the construction and arrangement of
the apparatus as above described, it will be
seen that the motor C will be set in motion
automatically every five minutes so as to move
the disk A and result in the production of a
signal as hereinbefore explained, that said
motor and disk will be automatically stopped
after having turned the disk Ato a sufficient
extent; that the trip mechanism will be an-
towmatically reset by the operation of the mo-
tor and that the duration of a signal will be
regulated by the speed of the motor which can
be readily adjusted.

It is evident that the signals may be sound-
ed at different intervals than above deseribed
by providing a cam wheel with a number of
teeth, or the gearing which actuates the cam
may be arranged so asto cause the cam wheel
72 to make a revolation in more or less than
five minutes.

By the construction and arrangement of ap-

paratus above set forth the propelling power.

for the program disk is derived solely from
the motor C, thus relieving the clock mech-
anism.of any such daty. This is an impor-
tant feature of my invention as it reélieves the
clock mechanism of work which would seri-
ously affect its efficiency as a time piece and
which would therefore render the operation
of the whole apparatus inaccurate.

Various slight changes might be made in
the details of construction of my invention
without departing from the spirit thereof or
limiting its scope and hence I do not wish to
limit myself tothe precise details of construe-
tion herein described, but

Having fully described my invention, what
Iclaim as new, and desire to secure by Letters
Patent, is—

1. In a program signaling apparatas, the
combination with a disk adapted to receivea
series of pins constituting a program, of means
for including said pinssuccessively in electric
cirenit with a signal, a motor for moving said
disk, means for controlling the operation of
the motor and devices constructed and adapt-
ed to regulate the speed of the disk whereby to
control thedaration of sounding of the alarm,
substantially as set forth.

2. In a program signaling apparatus, the
combination with a program disk adapted to
receive several series of pins, of a series of con-
tact arms adapted to be engaged by said pins,
means for moving the disk at predetermined
intervals and mechanism constructed and
adapted to operate automatically to cause
said contactarms to be moved into and out of
operative position relatively to the pinsin the
program disk, at predetermined intervals,
substantially as set forth.

3. In a program signaling apparatus, the
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combination with a program disk having a
series of programs thereon consisting of sev-
eral series of pins, of a contact arm for each
series of pins, means for movingsaid disk at
certain predetermined intervals, and devices
coustructed and adapted to automatically
move one or more of said contact arms into po-
sition to be engaged by one or more series of
pins on certain predetermined days of the
week, or on certain predetermined parts of a
day, substantially as set forth.

4. In a program signaling apparatus, the
combination with a disk adapted to receive a
series of pins constituting a program, of a con-
tact arm to be engaged by said pins, whereby
to close an eleetrical cireait through a signal,
a holder forsaid contaet arm, means between
the ends of the contact arm for automatically
moving said contact arm into operative rela-
tion with the pins in the disk, and means for
moving said disk at predetermined intervals,
substantially as set forth,

9. In a program signaling apparatus, the
combination with a disk adapted to receive a
series of pins constituting a program, of a con-
tact arm adapted to be engaged by said pins
to close an electrical cireuit through asignal,
acrank arm adapted to maintain said contact
arm in proper position to be engaged by said
pins and means for moving said disk at pre-
determined intervals, substantially as set
forth.

6. In a program signaling apparatus, the
combination with a disk adapted to receivea
series of pins constituting a program, of a con-
‘tactarm, a perforated drum of insulating ma-
terial for the reception of pins adapted to
move said contact arm into operalive relation
to the pins in the disk, devices eontrolled by
the program disk for rotating said drum, and
means for moving said program disk at pre-
determined intervals, substantially as set
forth.

7. In a program signaling apparatus, the
combination with a disk adapted to receive a
seriesof pinsconstituting a program, of a con-
tact arm adapted to be engaged by said pins
to close an electric circuit through a signal,
a drum adapted for the reception of pins
whereby to move the contact arm into opera-
tive relation to the pinsin the disk, a toothed
wheel carried by said drum and devices actu-
ated by the disk for moving said toothed
wheel and drum at each revolution of the
disk and means for moving said program disk
at predetermined intervals, substantially as
set forth,

8. In a program signaling apparatus, the
combination with a disk adapted to receive a
seriesof pinsconstitutinga program, of acon-
tact arm adapted to be engaged by said pins
to close an electric cirenit through a signal,
a drum adapted for the reception of ping
whereby to move the contact arm into opera-
tive relation to the pins in the disk, a toothed
wheel carried by said drum, and devices actu-
ated by the disk for moving said toothed wheel

and drum at each revolution of the disk, means
for preventing said drum from moving too
far at each operation, and means for moving
said program disk at predetermined intervals,
substantially as set forth, _

9. In a program signaling apparatus, the
combination with a disk adapted to receive
pins constituting programs, of contact arms
adapted to be engaged by said pins to close
an electric cireuit through a signal, a drum
for the reception of pins adapted to move the
contact arms into and out of operative rela-
tion to the pins in the disk, a toothed wheel
carried by said dram, a cam adapted to be
made to rotate with the disk, a bell-crank-
lever actuated by said cam, a spring for mov-
ing said bell-crank-lever in one direction, and
a dog carried by said bell-crank-lever and
adapted toaectuate said toothed wheel to turn
the perforated drum, step by step, substan-
tially as set forth,

10. In a program signaling apparatus, the
combination with a disk adapted to receive
pins constituting programs, of contact arms
adapted to be engaged by said pins to close
an electric ecircuit through a signal, a drum
for the reception of pins adapted tomove the
contact arms into and out of operative rela-
tion to the pins in the disk, a toothed wheel
carried by said dram, a cam adapted to be
made to rotate with the disk, a bell-crank
lever actuated by said eam, a spring for mov-
ing said bell-crank-lever in one direction, a
dog earried by said bell-crank -lever and
adapted to actuate said toothed wheel to turn
the perforated drum, step by step, and an arm
secured to said cam and adapted to engage
the disk, whereby the eam can be made to
rotate with the disk and set to release the
bell-erank lever at any desived time during
the day or night, substantially as set forth.

1L In a program signaling apparatus, the
combination with a disk adapted to receive
pins constituting programs, of contact arms
adapted to be engaged by said pins to close
an electrie eircuit through a signal, a drum
for the reception of pins adapted to move the
contact arms into and out of operative rela-
tion to the pins in the disk, a toothed wheel
carried by said drum, a cam adapted to rotate
with the disk, a bell-crank lever actuated by
said drum, a spring for moving said beli-
crank lever in-one direction, a dog carried
by said bell-crank lever and adapted to actu-
ate said toothed wheel to turn the perforated
drum step by step, an arm secured to said
cam and adapted to engage the disk whereby
the cam can be made to rotate with the disi
and set to release the bell-crank-lever at any
desired time during the day or night and a
weight secured to said cam at a point dia-
metrically opposite said arm, substantially
as set forth,

12. In a program signaling apparatus, the
combination with a disk adapted to receive
pins constituting programs, of contact arms
adapted to be engaged by said pins to close
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an electric eireunit through a signal, a drum
for the reception of pinsadaptedto move the
contact arms into and out of operative rela-
tion to the pins in the disk, a toothed wheel
carried by said drum, a cam adapted to be
made to rotate with the disk, a bell-crank
lever actuated by said eam, a spring for mov-
ing said bell-crank-lever in one direction, a
dog earried by the bell-erank-lever and adapt-
ed to actuate said toethed wheelto turn the
perforated drum step by step and an arm car-
ried by the bell crank lever and adapted to
engage the toothed wheel to prevent it from
being moved too far at each operation, sub-
stantially as set forth.

13. In a program signaling apparatus, the
combination with a disk adapted to receive
pins constituting programs, of contact arms
each having a shoulder between its ends, a
drum, pins projecting from said drum and
adapted to engage said shoulders to move the
contact arms into operative relation to the
pins in the disk and means for automatically
turning said drum, substanstially a set forth.

14, The combination in a program signal-
ing apparatus, of a digk having a series of ra-
dial grooves in one face and a series of circu-
lar grooves in the other face, whereby to pro-
duce angular perforations for the reception of
pins and contact arms adapted to be engaged
by said pinsto close an electric cireuit through
a signal, substantially as set forth.

15. In a program signaling apparatus, the
combination with a disk adapted to receive
pins constituting programs and contact arms
adapted to be engaged by said pins to close
an electric circuit through a signal, of a mo-
tor for moving said disk, a pivoted lever
adapted at one end to engage said disk, an
arm or pawl adapted fo engage the escape-
ment wheel of the motor and connected with
said lever and devices actuated by a clock for
moving said arm or pawl and lever out of
engagement with the escapement wheel and
disk respectively, whereby to release the mo-
tor and disk, substantially as set forth.

16. In a program signaling apparatus, the
combination with a disk adapted to receive
pins constituting programs and contact arins
adapted to be engaged by said pins to close
an electric circuit through a signal, of a mo-
tor for moving said disk, a pivoted lever
adapted at one end to engage said disk, an
arm or pawl adapted to engage the eseape-
ment wheel of the motor and connected with
said lever devices actuated by a clock for
moving said arm or pawl and lever out of
engagement with the escapement wheel and
disk respectively, whereby to release the mo-
tor and disk and a spring arm for moving the
lever out of engagement with the disk when it
is desired to set the latter, substantially as
set forth. ‘

17. In a program signaling apparatus, the
combination with a program disk adapted for
the reception of a series of pins constituting
a program, and means for causing the pro-

gram disk to rotate once in twelve hours, of
a contact arm adapted to be engaged Dby the
pins on the disk to close an electrical cireuit
through a signal, a drum having a series of
fourteen sockets or perforations therein for
the reception of pins whereby to move the
contact arms into operative relation to the
pins in the disk and means for moving said
drum onee every twelve hours, substantially
as set forth.

18. In a program signaling apparatus, the
combination with a program disk adapted to
receive several series of pins constituting
several programs, and means for cansing said
disk to rotate step Ly step, so as to make one
revolution in twelve hours, of a contact arm
for each program, a drum of insulating ma-
terial adapted to receive several series of pins
numbering fourteen each, said pins being
adapted to movs the contact arms into oper-
ative relation with the pins in the disk, a
toothed wheel having fourteen teeth, a cam
adapted to operate with the disk, a bell-crank-
lever actuated by said cam, a spring attached
to said lever and a dog carried by the lever
and adapted to engage said toothed wheel,
substantially as set forth.

19. In a program signaling apparatus, the
combination with a standard having a shaft
at its upper end, of a disk having its hub
mounted loosely on said shaft, pins ecarried
by said disk, eontact arms adapted to be en-
gaged by said pins to close an electric cireuit
through a signal, a worm wheel mounted
loosely on the hub of said disk, a ratehet wheel
carried by said worm wheel, a dog carried by
the disk and engaging the ratchet wheel, a
worm meshing with said worm wheel, and
means for transmitting motion tosaid worm,
substantially as set forth.

20. In a program signaling apparatus, the
combination with a shaft, of a disk mounted
thereon, pins carried by said disk, a contact
arm adapted to make contact with the pins
to close an electrie eireuit, a worm wheel con-
nected with the disk,amotor a yoke connected
at one end with the motor frame and at the
other end adjustably connected to said shaft,
a worm shaft mounted in said yoke, a worm
on said worm shaft meshing with the worm
wheel, and means for causing the motor to
operate at predetermined intervals, substan-
tially as set forth.

21. In a program signaling apparatus, the
combination with a shaft, of a disk mounted
theresn, pins carried by said disk, a contact
arm adapted to make contact with said pins
to close an electrie cireuit, a worm wheel con-
nected with the disk, a motor, a yoke con-
nected at one end with the motor frame and
at the other end connected with said shaft,
of a worm shaft mounted in said yoke and
adapted to receive motion from the motor, a
worm on said worm shaft meshing with said
worm wheel, and ascrew in the end of the yoke
adapted to regulate the thrust of said worm
shaft, substantially as set forth,
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22. In a program signaling apparatus, the
combination with a disk adapted to receive a
series of pins and contact arms adapted to be
engaged by said pins to close electrical cir-
cuits through signals, of a worm wheel con-
nected with said disk, a motor, an arbor act-
uated by said motor, a gear carried by said
arbor, a shaft, a gear on said shaft meshing
with the gear on the arbor and & worm also
on said shaft and meshing with said worm
wheel, and means for controlling the opera-
tion of the motor, substantially as set forth.

23. In a program signaling apparatus, the
combination with a disk adapted to receive
pins constituting a program and a contact
arm adapted to be engaged by said pins to
close an electric circuit through a signal, a
shaft mounted in the motor frame, a dog car-
ried by said shaft and adapted to engage the
escapement wheel of the motor, an outwardly
projecting arm secured to said shaft, a ver-
tically movable weight, means for retaining
said weight normally elevated, a clock, and
devices connected with the clock adapted to
release said weight at predetermined times so
as topermititto fall and strike the outwardly
projecting arm and release the motor, sub-
stantially as set forth.

24. In a program signaling apparatus, the
combination with a program disk adapted to
receive a series of pins constituting a pro-
gram, and a contact arm adapted to be en-
gaged by said pins to close an electric cireunit
through asignal, of a motor adapted to rotate
said disk, ashaft mounted in the motor frame,
an arm projecting outwardly from said shaft,
a vertical post, a sliding weight on said post,
a dog adapted to engage said weight and re-
tain it elevated, & spring secured at one end
to said post and adapted to engage said dog
to release the weight whereby to release the
motor, a clock, and devices actuated by said
clock and connected with said spring, whereby
to release said weight at certain predeter-
mined intervals, substantially as set forth.

25. In a program signaling apparatus, the
combination with a disk adapted to receive
pins constituting a program and a contact
arm adapted to be engaged by said pins to
closean electrical circuit through a signal, of a
motor adapted to transmit motion to said disk,
means for retaining said motor at rest, a
weightadapted to trip said retaining mechan-
isn,aclock, devices connected with said cloelk
and adapted to trip the weight at certain pre-
determined intervals, a vertically movable
rod and devieesactuated by the motor for mov-

535,048

ing said rod, whereby to elevate the weight to
itsnormal position after having been tripped,
substantially as set forth.

26. In a program signaling apparatus, the
combination with a disk adapted to receive
pins constituting a program and a contact
arm adapted to be engaged by said pins to
close an electric circuic through a signal, of
a motor adapted to transmit motion to said
disk, a disk or wheel actuated by the motor,
a shaft mounted in the frame of the motor, an
arm projecting outwardly from said shaft, a
vertically movable weight, a trip mechanism
for said weight, a clock, devices actuated by
said clock forreleasing the weight at predeter-
mined intervals whereby to release the motor,
pins projecting from one face of said disk or
wheel, a shaft mounted in the frame of the
motor and carrying an arm projectinginto the
pathof said pins, an arm projecting outwardly
from said last-mentioned shaft and a rod con-
nected to the free end of said last-mentioned
arm and adapted to engage the weight to re-
tarn it toits normal position, substantially ag
set forth.

27. In a program signaling apparatus, the
combination with a disk adapted to receive a
series of pins coustituting a program, and a
contact arm adapted to be engaged by said
pins to close an electric cireuit through a sig-
nal, of a motor adapted to transmit motion to
said disk, means for automatically starting
and stopping said motorat predetermined in-
tervals, an arm secured to the verge of said
motor,and a pivoted lever having a V-shaped
recess in one end for the reception of the free
end of said arm, whereby to regulate the speed
of said motor, substantially asset forth.

28. In a program signaling apparatus, the
combination with a program disk having a
series of perforations therein, of two sets of
pins adapted to be inserted in said perfora-
tions, contact arms adapted to be engaged
by said pins to close an_electrical ecircuit
through a signal, one set of said pins having
interposed insulation whereby to cause an in-
terrupted signal, one set of pins being adapted
to produce warning signals and the other set
intended to produce main signals, substan-
tially as set forth,

In testimony whereof I have signed this
specification in the presence of two subsecrib-
ing witnesses.

FRED FRICK.

Witnesses:

Arr. N. RUSSELL,
CAL KROME.
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