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SEECIFICATION forming part of Letters Patent No. 744,608, cated November 17, 1904,
Application filed March 25,1903, Serial No. 149,549, (Wo model) |

To all whom @t may conceri:

Be it known that I, JOEN W. PORTIS, of
Buies Creek, in the county of Harnett and
State of North Carolina, have invented a new
and useful Improvewment in Klectric Program
Signal - Clocks, of which the following.i1s a
specification. '

My invention is in the nature of a program
sicnaling-clock designed to ring vibrating
electrical bells at various points and at vari-
ous intervals for schools, colleges, factories,
and such other places or institutions where a
daily program is necessary. Iorschools and
colleges my device has three or more auto-
matic circuit - switches, to one of which 18
connected by suitable wires a large electric
bell in the belfry of the school-building to
ring calls for the students to go in at various
times. No other bells ring when this does.
From another switech runs a line to which
bells are attached in the varicus recitation-
rooms. These bellsring at opening and clos-
ing of recitation periods, as desired, and no
other bell or bellsring when these do. Irom
another switch runs a line to the dormitory

for sounding signals for study - hours, for

study-hours to close, forstudents to go to bed,
for students to get up in the morning, and as
many other signals asdesired. No other bells
ring when these do. These difierent lines are
ill operated {rom one battery, and this bat-
tery-circuit is never closed except while ring-
ing signals on one of the lines.

The clock is provided with a program-wheel
with various movable parts for giving the va-

‘rious signals at various times, which program-

wheel is actuated by the clock and in turn
automatically adjusts the several switches to
direct the ringing-circuits through the three

‘different and isolated signal-points.

In addition to the ringing of the bell-sig-
nals this clock shows the time from an ordi-
nary time-dial, and the days of the week
through an opening in time-dial. The mech-
anism is so arravged that none of the signals
will ringondaturdays or Sundaysoranyother

one or two days or more in the week, as de-

sired. An arrangement is also inade so that
any one or more of the lines can be operated
every day in the week or any one line-on any
days, as desired, and any program desired.
My invention consists in thenovel construc-

tion and arrangement of the various parts of
the eclock, operating in the manner above de-
seribed, as will be hereinafter more fully de-
seribed, with reference to the drawings, in
which—

Figure 1 is a rear elevation of my program-
clock with the outer casing removed. Hig. 2
is a similar view of the principal parts of the
mechanism shown in connection with a dia-
gram of the circuits. Fig. 2* 1s a detall In

edge view of the primary eircuit-closer. Iig.

31is a front elevation of the clock-dials. Iigs.
4 and 5 are enlarged details in perspective of
the two secondary ecircuit-closers. Ifig. 6 18
an enlarged detail of a portion of the pro-
oram-wheel,showing the tripping mechanism.
Fig. 7 is a front view, I'ig. 8 a rear view, and
Fig. 9 a top plan view, each partly 1u section
and all showing the time-interval mechan-

ism and the mechanism for operating the

week -day dial. Fig, 10 is a diagrammatic
view showing how certain bell-circuits are
thrown out on certain days of the week.

In carrying out my invention I empioy an
ordinary eight-day cloeck having two main-
springs, one for running and the other as or-
dinarily nsed forstriking. Therunning maln-
spring operates mechanically the parts of the
clock and my circuit-closing switches, and the
other mainspring, which in ordinary clocks
controls and operates a striking mechanisin,
has nosuch funetion in my elock, butis made
to segregate or break up time into short in-
tervals and close a switch and a main cireult
in these intervals, and during which 1nter-
vals also other special switches may close in-
dividual cireuits, the main eireult being nor-
mally open at all other times—that is to say,
[ have twosystems of circuit-closing devices,
both of which are necessary to fully closing
any cireuit, one system being the circeuit-clos-
ing switches operated by a program-wheel,
gnd which I term the *‘secondary” eircult-
closers, and the other system being what L
tertn the ‘““‘primary” circuit-closing device,
common to all the circuits and which is oper-
ated at regular intervals by the striking part
of theclock, butonlyforabrief period during
which any secondary circuit-closing switeh is
to be closed. This gives me the very desir-

able result of requiring but one battery to ac-
| tuate all the bells, and yot allows this battery

55

60

75

8'0,_

Qo0

95

ICO




g |

[O

L5

25

30

35

40

£o

59

5

=2

> groove in which the toe £ of lever B trails.

to be open normally, so that it does not rap-
1dly run down, being closed only for a very
brief interval in which both the primary cir-
cuit-closer and a secondary circuit-closer are
coincidently closed, it being understood that
by the use of the ordinary interval striking
mechanism of a clock I am enabled to close
the primary circuit-closer for intervals of a
few seconds only, while with a rubbing con-
tact of a mechanically-operated switeh actu-
ated by the hour-hand of a clock the closure
of contacts thereby is prolonged through a
relatively longer period, which wourld allow
the batteries to rapidly run down.

It will be understood that the mechanism
for operating the primary circuit-closer is the
ordinary striking part of a clock as made to
strike the hours and half-hours during the
day and night of twenty-four hours. which is
wound up once every eight days, and which
of itself I do not claim, but only its modified
structure and its combination with the pri-
mary circuit-closing devices, which it is thus
made to control.

In the drawing TFig. 1, X is an eight-day-
clock movement of the kind deseribed, hav-
ing the two mainsprings M and M/’, of which
M runs the clock mechanism and M’ controls
the primary orinterval switch. The minute-
hand of this clock has its shaft extended
through the back of the frame, and on the end
of it isrigidly attached a small gear-wheel z,
containing eight teeth, and into this is ar-
ranged to mesh another large gear-wheel A,

which has one hundred and ninety-two teeth, |

ortwenty-four times as many as the one with
eight teeth, which large wheelI call the *‘ pro-
gram-wheel.” Thisprogram-wheel will there-
fore make onerevolutionintwenty-fourhours.
T'his program-wheel A controls the secondary
circuit-closing switches, and it shows the
hours half in Arabic and half in Roman char-
acters, ““78910111212 345 6” represent-
ing the hoursin the day-time and **VII VIII
IX X XTI XIITIT TIT ITIT V VI” represent-
ing the hours of the night-time.

The program-wheel A has a deep circum-
ferential groove around the same, Figs. 4 and
6, which receives and guides the toe 7 of an
elbow-lever 3. Said program-wheel is also
perforated near its periphery with a series of
small holes £, there being twelve such holes
between every hour-mark, which makes the
sald holes five minutes apart. There are
therefore two hundred and eighty-eight of
such holes, representing as many five-minute
intervals as there are in twenty-four hours.
These holes or perforations go through both
flanges of the wheel on opposite sides of the
In
the said holes 7, or as many of them as may
be desired, there are placed removable pins
P, which as the program - wheel rotates act
one at a time upon the toe ¢ of lever B and
lift it till the pin passes by, as seen in Fig. 6,
at which time the toe of said lever drops
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| quickly and positively in this drop by a heli-

cal spring s, Fig. 1, attached to the upright
portion of the elbow-lever.

The program-wheel A has hung upon its
center and adjustable about the same around

1ts celrcumference two sets of radial arms E K’

E*E?and F F', which bear at their outer ends
cams or shoes eand /. One set of cams ¢ ex-
tends farther from the center than the other
set f, so as to have a different reach in act-
ing upon the switches hereinafter described.
These radial arms and eams are adjustable
around the centerof the program-wheel to any
desired position, being fixed in such position
by scerews ¢* /%, which passthrough slotted por-
tions of thearms and enter oneor the otherof
the two circular series of holes ¢’ £,formed in
the program-wheel. These holes are spaced

‘atanydesired distance apart, being, asshown,

for hours and half-hours. These two sets of
cams ¢ and f when the program - wheel re-
volves with the minute-hand regulate the two
secondary switches C C', D D', and C* C? C!,
through which the circuits are made to the
several isolated sets of bells, while the trip-
lever B, as operated upon by the pins p of the
program-wheel, starts and sftops the interval-
making mechanism and opens and closes the
primary switeh. |

Before proceeding to further describe the
¢lock mechanism I will now describe the cir-
cuits and their connections with the isolated
sets of bells and the switches of the clock; re-
ferring more especially to the diagram view,
Fig. 2. On the right-hand side of the figure
are shown the different bellssegoregated into
the three classes, the dormitory-bells being
shown at the top, the class-room bells in the
middle, and the belfry-bell below. The dor-
mitory - bells, it will be understood, may be
widely separated in the several dormitories,
butareinonecircuitto themselves, The class-
room bells are placed one in each c¢lass-room
in another circuit to themselves, and the bel-
fry - bell is in still another circuit and is
placed in a tower and is a very large vibrat-

ing-bell, capable of being heard throughout

the college grounds.

I? 1s the battery which actuates the whole
system, and P’ P* P° P* P’ correspond to bind-
Ing-posts on my instrument, as in Fig. 1, for
connecting the wiresfor the bells, the battery,
and the related parts of the clock mechanism.

The battery P is connected at one pole by
a wire 6 with the binding-post I?), and this
binding-post is by three branched wires 7 12
1o connected to one side of each of the three
bell-circunits. Theotherside of thedormitory-
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circuit is connected by wire 1, binding-post |

P’, and wire 2 with a spring D. The other
side of the class-room circuit is connected by
wire 8, binding - post IP?, and wire 9 with a
spring C, which normally rests on and is in
contact with metal sapport C', connected by
wire 10 with metal support C®. The other
side of the belfry-cireuit is connected by

down behind the pin, being made to move | wire 14, binding - post P%, and wire 15 with
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spring C*, Beneath spring C*and above metal
support C*is a spring C° having an insulated
or non-conducting arm ¢ (see Fig. 4) extend-

ing laterally into. range of enua_ement by
the cams e of the program-wheel. Spring C°

normally rests on C* and is normally out of

contact with C*, but when any cam ¢ on the
program- wheel passes under and lifts arm
o spring €% is lifted from contact with C°
and closes contact with C*, as seen in Fig, 4,
after the manner of a three - -point switeh.
The spring C°1s connected by wire 11 with
wire 3 and leads to the primary switeh
hereinafter described, and this wire 3 is @lso

connected to a smmp' D', which rests nor-

mally above spring €, bui} out of electrical

contact with both spring C and spring D.
The spring C has a laterally-projecting non-
conducting arm 0, (see Fig. 5,) which extends
into range of engagement by the inner setof
cams f of the program-wheel. When spring
C is thus lifted by the passage of one of said
cams, spring C is removed from support C’
and spring D’ is pressed against spring D.
The contacts D and D’ are the terminals of
the dormitory-cireunit. Contaects C° C*arethe
terminals of the belfry-circuit, and contacts
C C'and C? Ciare terminals of the class-room
circuit.

The battery P, it will be remewmbered, is
connected on oneside by wire 6 and binding-
post I’® to one side of each of the three bell-
circuits. The other side of the batftery is
connected by wire 5 and binding-post P° to
wire 4 and the metallic frame of the clock
mechanism X. From the metallic frame
the main cireuit passes to the wire 5 through
an interval (311-(311113 dogmﬂ' switch, heiembe-
fore termed the “*primary” circuit- @10&3{31. The

“mechanical construction of this circuit-closer

is mechanically illustrated in Higs. 2 and 2°
by the wheel W and the insulated arm V',
the wheel being in electrical contact with the
metal frame of the clock and the metal arm
W' being connected to wire 3. The whesel
W has laterally-projecting cam-flanges w and
can bemadetoturnthespaceofonecam-flange
every five minutes, and when a cam-{flange
touches arm W' the main circuit is elosed
through this primary circuit-closer, and when
a cam-flange leaves the arm W'the main cir-
cuit is broken. The intermittent motion of
wheel W is caused by the power of the main-

spring M, FFigs. 1, 7, and 8,and itsstartinginto |

action 1s effected by the tripping of lever B hy
the pins of the program-wheel. Y hile the
wheel W may move the space of a cam-flange

every five minutes, it must be understood

that contact between arm W' and the cam-
flange 1s not maintained for ive minutes, but
only for a few seconds. This 1s effected by
making the wheel W move quickly while a
cam-flange is touching arm W' and causing
the wheel to come to a standstill when the
circuit is broken and arm W' is between two
cam-flanges. The means by which this 1s

offected will be described fartheralong.

Tor |

x]

e

the tracing of the various cireuits it will be
sufficient to remember that the primary cir-
cuit can be made and broken for a brief pe-
riod every five minutes between wheel W and
arm W’ or atsuch intervals as the pins p fol-
low each other in the program-wheel.

For ringing class-room signals (see Fig. 2)
the secondary switehes are in the normal po-
sition of rest with C resting upon C' and C?
on C%, D D' being open and C? C* being open.
Now whenever a pin p lifts lever B wheel W
turns {(through meehanism hereinafter de-
seribed) one space and closes contact tempo-
rarily with arm W', and the cireuit is made
and class-room bells are rung over the follow-
ing circuit: From battery IP to wire 6, bind-

ing-post P°. wire 12, class-room bells. wire S,
s p 7 p, b, 2

binding-bost P* wire 9, spring C, rest C', wire
10, rest C* spring C3, wire 11, wire 3, arm W/,
wheel W, frame of eloek X, wire 4, binding-
post P°, and wire 5 to the other pole of the
battery. 'The class-room bells will therefore
be rung every time lever B 1s tilted, and
while it may be tilted every five minutes, it
is, in fact, only tilted at such hours or frac-

tions of an hour as may be desired, the pins

» being put in the holes 2 of the program-
wheel EL‘E any desired points within five min-
utes’ variation, but not every five minutes,
as class recitations are longer than five min-
utes’ duaration. |

For ringing the dormitory-bells the class-
room cireuit is broken by cams f acting on
arm O (see Fig. 5) and lifting spring C away
from rest ¢’ and bringing D’ aga,mst D, which
latter constitute telmmdls of the dOI‘mILOI‘}
circuit, which cireuit is made over the follow-
ing path: From battery P to wire 6, binding-
post P?, wirﬁ, 7, dermitory-bells, wire 1, bind-
ing- ‘r}ost ', wire 2, spring D, spring D', wire
3, arm W', wheel W, frame of clock X, wire
4, binding-post I’°, wire-d to the other pole of
the battery.

for ringing the belfry-bell the class-room
cirecuit is broken by cams ¢ acting upon arm
a (see Hig. 4) and lifting spring C° from rest
C?*and bringing C?into contact with C*, which
latter constitute the terminals of the belfry-
cireuit, which circuit is made over the follow-
ing path: From battery P through wire 6 to
binding-post P°, wire 15, belfry-bells, wire 14,
binding-post P4, wire 15, spring C4, snring C?,

wire 11, wire 3, arm W', wheel W, frame of

clock X, wire 4, binding-post P°, and wire 5
to the other pole of the battery.

1t will be obvious that as many of the ad-
justable arms & and ¥, with corresponding
cams e-and f, may be used as may be desired.
For the dormitory I prefer to use one arm I’
and with a short cam 7 to ring once in the
morning and a nearly-oppositearm I with a
long cam 7 long enough to hold the secondary
smt{,h of the dmmlum} -cirecult closed—say

forthree hours-—tosignalstudy-hoursatseven
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p. m.—the close of study-hours—say at nine

£

p. m.—and for bed-ftime—say at ten p. m.
There may, however, be separate cams for
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these hours; but asthe battery-circuitisonly 7

closed when a pin trips the mechanism of the
primary-circuit closer thisevening-dormitory-
circuit closer may as well be held closed by
a single long cam 7. |

I will now proceed to describe how the pri-
mary or main circuit-switeh is automatically
operated by the lever B at any time within
five minutes’ variations by the tilting action
of pins p, acting on lever B3, as the program-
wheel A revolves. The upper end of lever
B 1s connected by a light link or wire 0’ with
an arm B', Wigs. 7 and 8, of a rock-shaft 0%,
which has two radial arms 6% b* attached to
it. (See Fig. 9.) Oune of these radial arms,
b°, passes into range of engagement to be

struck by a pin 0° on a gear-wheel B2, which |

latter isa part of the fly-fan train actuated by
the mainspring M’, which is ordinarily a part
of the striking mechanism of a_ clock. The
other arm, 04 lifts the long stop-arm &%, fixed
to a rock-shaft 0%, which stop-arm has a right-
angular flattened end that descends into the
radial slots 0° of the wheel W and which has
onlitthecam-flangesw,adapted torubagainst
the insulated arm W'. (See Figs. 2* and 7.)
On the rock-shaft 67is another arm b, whose
bent end rests upon a diametrically-notched
disk B?% which is also a part of the fiy-fan
clock-train, and when the bent end of arm
b'% drops into one of the diametrical notches
of the disk B° then the long stop-arm b% can
drop into one of the radial slots 4% of the
wheel W to stop that wheel, and when the
long stop-arm 09 is lifted up by the disk B3,
ralsing the arm 0%, then the train of gearing
is released and the fly-fan operates and the
wheel W turns one space until it is stopped
by the long stop-arm dropping into one of its
radial slots. Whenthe arm 6®islifted into the

pathof pin 0°on the gear-wheel B?and the lat-

ter starts, said pin catches against this arm,
and when a pin of this program-wheel allows
lever I3 to dropthisarm 6° is taken out of the
way of pin 0°on wheel B*and the latter turns,
and so does the wheel W, and consequently
one of its cam-flanges makes a brief period
of contactagainst thearm W', and thus closes
theprimary circuit forashortinterval. When
wheel B*is at rest, its pin b° rests against an
arm 0 on rock-shaft b, as seen in Fig. 8.
On Saturdays and Sundays the apparatus
for sehool use is usually not required to sound
any signals, and I will now describe how this
is accomplished, reference being had to Figs.
o and 9. G 1is a dial behind the main dial of
the clock and having seven radial subdivi-
sions marked with the days of the week,
which successively show through a window
¢ in the main clock-dial. This week-dial is
fixed to a shaft G', and at the rear end of this
shaft there are seven radial arms G2, corre-
sponding to the seven days of the week-
dial. These radial arms are successively
acted upon once every time the program-
wheel A rotates by means of an arm G°, Fig.

744.608

with one of said seven arms G? and mov-
ing the dial one-seventh of a revolution to
change the day, showing in front once every
twenty - four hours. On the shaft of this
week-dial there is a rigid disk GY, cut away
at g%, (see Fig. 8,) through two-sevenths of its
periphery to provide for the two days out of
seven to be skipped, and on this disk rests an
arm ¢° of an elbow-lever, whose other arm ¢*
18 allowed to drop into the path of the pin 0%
on wheel DB*® whenever the arm ¢° falls into
the cut-away space g* of the disk. This el-
bow-lever is tilted by a spring ¢% and when
its arm ¢* falls into the path of pin 0% of the

' wheel B* the latter cannot turn, and conse-

quently the fly-fan mechanism isstopped,and
there can be no movement of the primary-
circuit-closing wheel W during the two days
thatarmg®isin the notch ¢*of disk Gt When
the disk G* rides against and tilts the arm ¢®
on Monday merning, the entire apparatus is
operative again.

In some cases it may be desirable to have
a certain seb or sets of the bells rung on Sat-
urdays and Sundays—as, for instance, the
dormitory-bells. In such case I provide on
theshaft of the week-dial three commutating
disks G°, &% and G, with brush-springs and
circuit connections, as shown in Fig. 10, in
which the dormitory-bells are arranged in cir-
cultalways. The belfry-belliscutout on Sun-
day and the class-room bells are cut out on
both Saturday and Sunday, the disk (3% for the
dormitory being unbroken, the belfry-disk G7
being cut out one-seventh and the class-room
disk being cut out two-sevenths.

When the arrangement just described is in
action, the elbow-lever ¢%, which actson a pin
in the wheel that gears into fly-wheel, as in
Kig. 1, will have to be removed.

In making use of my invention I would
have it understood that many changes may
be made in the special construction and ar-
rangement of parts without departing from
my invention, as set forth in the claims hereto
appended.

I am aware the program-clocks are not new,
and I do not claim the same broadly. I am
also aware that program-clocks have been ar-
ranged to be operated by electromagnets.

It will be perceived that my device while
having the broad scope of utility described is
not operated in any of its parts by electro-
magnets, being entirely mechanical in all of
its parts and requiring only a single battery
for ringing all of the various bell-circuits,
the life of which battery is also specially con-
served and prolonged by the special devices
deseribed for maintaining a normally open
cireuit.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. An electric program signaling device,
comprising a battery, a multiplicity of sepa-
rate bell-circuits with bells, a clock-gearing

1, on said program-wheel coming in contact | having two mainsprings, a program - wheel
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actuated by one of sald mainsprings, a pri-
mary-cireuit-closing device, mecnanism for
moving this primary-circuit closer at regular
intervals, said mechanism being connected
to and operated by the second mainspring
and started into action by the program-wheel
and secondary switches for diverting the bat-
tery-current individually through any one of
the separate bell-circuits simuitaneously with
the closing of the circuit by the priinary-cir-
cuit closer, said secondary switches being ar-

ranged adjacent to and operated by the pro-

oram-wheel substantially as deseribed.

2. An electric program signaling device,
comprising a battery, a multiplicity of sepa-
rate bell-circuits with bells, a clock-gearing
having two mainsprings, a program - whee]
actuated by one of sald mainsprings, a pri-
mary-cirenit-closing device, mechanism for
moving this primary-circuit closer at regular
intervals, said mechanism belng connected
toand operated by the second mainspring and
started into action by the program-wheel, sec-
ondary switches for diverting the battery-
current individually through any one of the
separate bell-circuitssimultaneously with the
closing of the circuit by the primary-cireult
closer,said secondaryswitchesbeingarranged
ad,]acenh to and operated by the program-
wheel, a week-day dial having a shaft with
radial projections extending into range of en-
gagement by the program-wheel to be moved
therebv Once evely day substantially as de-
seribed.

3. An electric program signaling device,
comprising a battery, a multiplicity of sepa-
rate bell-circuits with bells, a clock-gearing
having two mainsprings, a program - wheel
aetuated by one of said mainsprings, a pri-
mary-circuit-closing device, mechanism for
moving this primmy-eireuit closer at regular
intérvals, said mechanism being connectel
to and operated by thesecond mainspring and
started into action by the program-wheel, sec-
ondary switches for diverting the battery-
current individually through gny one of the
bell-circuits simultaneously with the closing
of the circuit by the primary-cireuib closer,
sald secondary switches being arranged ad-
jacent to and operated by the program-wheel,
a week-day dial having a shaft with radial
projections extending into range of engage-
ment by the program-wheel to be moved
thereby once every day, and a disk with eut-
away periphery and a tripping-arm dropping
into the same and engaging 1n the drop with
the motor mechanism of the primary-circulb

closer to prevent its operation duaring a por-
tion of the week substantially as desecribed.

4., An eleciric program signaling device,
comprising a battery, a lnulmphelby of sepa-
rate bell-circuits with bells, a clock-gearing
having two mainsprings, a program - _wheel

- actuated by one of said mainsprings, a pri-

mary-cirenit-closing deviece, mechanism for
moving this primary-circuit closer at regular
intervals, said mechanism being connected
toand operated by the second mainspring and
started into action by the program-wheel, sec-
ondary switehes for diverting the battery-
current individually through any one of the
bell-circuits simultaneously with the closing
of the circuit by the primary-circuit closer,
said secondairy switehes being arranged ad-
jacent to and operated by the program-wheel,
a week-day dial having a shaft with radial
projections extending into range of engage-
ment by the program-wheel to be moved
thereby once every day, and a series of con-
mutators correspondingin number to the bell-
circuits and arranged as described to cut In
or leave out through any portion of the week
any one of said bell-cireuits as described.

5. In a program signaling device, the com-
bination with the minute-hand shaft of a
clock; of a gear-wheel fixed to the same, a
program-wheel meshing with the sald gear-
wheel and arranged to rotate once in twenty-
four hours and having the twenty-four hours
spaced thereon, said program-wheel having
also a circular series of holes around 1its pe-
riphery with movable pinslocated inthe same,
a tripping-lever having one end arranged to
be engaged by said pins,-and a time- mterv&l
dewce emmeeted to and started into action
by the said tripping-lever substantially as de-
seribed.

6. In a program signaling device, the pro-
gram-wheel having teeth on its periphery, a
penpheml aroove and circular series of lat-
eral holes mth movable pins in the same, a
tripping-lever arranged to trail in said groove
and be acted upon by the pins as the wheel
revolves, radial arms connected axially to the
wheel and adjustable thereabout and having
cams ab their outer ends, a clock mechanism
for rotating the program-wheel and switches
and electric cireuits substantially as de-
seribed.

JOHN W. PORTIS.
Witnesses:
H. F. YOUNG,
V. L. STEPHENS.
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