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To all whom it may concern:

Be it known that I, Howarp M. Erorep,
residing in Milwaukee, in the county of Mil-
waukee and State of Wisconsin, have invent-

“ed new and useful Improvements in Elec-

trical Signaling Systems, of which the fol-
lowing is:a description, reference being had
to the accompanying drawings, which are a
part of this specification. . :
This invention relates to improvements in

an electric signaling system designed to au-
tomatically ring bells at various points and .

at various intervals of time and is particu-

- larly adapted for use in schools, colleges, fac-

15

20

25

.
b}

40

teries, ete. where a daily program is fol-
lewed.. . _ ‘

One of the objects of this invention is to
provide an electric signaling system which
will ring bells at certain predetermined in-
tervals of time at various peints on certain
days of the weck and on other days to ring
bells at different infervals of time so that
different signal periods may be arranged for
different points for each day and the sig-
nals changed from day to day if desired.

A further object of the invention'is to
previde an electric signaling system particu-
larly adapted for school use which is pro-
vided with means whereby part of the mech-
anism may be cut out of the circuit at pre-
determined periods “f time in order to stop
the ringing of the signaling bells during the
nights and Saturdays and Sundays. .

A further object-of the invention is to
previde an electri¢ signaling system which
is simple and compact in constrnetion, auto-
matic in operation and capable of opening
and clesing electrie cirenits to control the
aperation of vecondary clocks and the ring-
ing of signaling bells at various points and

at varieus times, and the operation of vari--
ous devices -wuch as water, gas or steam’

- valves, dampers, etc.

45

.50

With the above,and other objects in vie\\";

the invention consists of the electric signal-
Ing system ag set forth in the claims and its
parts and cembinations and all equivalents
thereof. ‘

In the accompanying drawings in which
the same reference characters indicate the
same parts in all of the views; Figure 1 is a
frent view in elevation of the signaling op-
erating mechanism, parts broken away and
other parts in section; Fig, 2 is a side view

b
#

n elevaticn thereof; Fig. 3 is a plan view of
the drum and operating mechanism forming
part thereof; g, 4 is a fragmentary verti-
cal sectional view of the drum and operating
mechanism; Fig. 5 is a detail view, parts be-
Ing in section; Fig. 6 is an enlarged view of

-the mechanism for making and breaking the

electric circuit of the system at fixed periods
of time; parts broken away and other parts
in scetion s Fig. 7 is a sectional view thereof
taken on line 7--7 of Fig. 6, parts broken,
away ; Fig. 8 is a side view thereof; Fig. 91s
a diagrammatic view of the system showing
the electric circuits; Fig. 10 is a side view
of a modified form of bell relay: Fig. 11is a
longitudinal sectional view of the dash pot
thereof; and, Fig. 12 is a transverse section
of the dash pot. ‘
. Referring to the drawings the numeral 15
indicates a portion of a casing within which
the operating mechanism is inclosed. A
main frame 16 within the casing and con-
nected to the bottom portion thereof has
mounted therein a horizontal shaft 17 on
which is journaled a cylinder 18 provided
with circumferential lines of apertures 19
adapted to removably receive contact pins
20. = A tcothed wheel 21 formed integral
with the eylinder and positipned on one end
thereof is provided with one hundred and
forty four teeth corresponding to tavelve
hours or one half day divided into five min-
ute periods.  The apertures of the cylinder
are arranged in longitudinal lines with re-
lation to the shaft- 17 and in alinement with
the teeth of the toothed wheel 21. The eyl-
inder 18 is intermittently rotated the distance
of one tooth of the toothed wheel once every
five minutes by means of an oscillating arm
22 pivotally mounted on and depending
from the shaft 17. A spring pressed pavwl
23 pivoted to the lower end of the oscillating
arm 22 is positiocned to engage thé teeth of
the toothed wheel. The depending arm is
oscillated by the armature 24 of an electro
magnet 25 and a retrieving spring 26. The
armature 24 is pivotally mounted on a stand-
ard 27 extending upwardly from the casing
and Is connected to the oscillating arms 22
by a link 28. '
A stop pawl 29 pivoted to the main frame
and pivotally connected to the oscillating
arm 22 by a lintk 30 is adapted to be moved

out of engagement with the teeth of the
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toothed wheel 21 to permit the movement of | complete the circuit during the day time, ex-

“said wheel by the movement of the oscillat-
Ing arm, and a spring pawl 31 also con-
nected to the main frame and engaging the
teeth of the ratchet wheel js adapted to pre-

vent said wheel from advancing a distance |

greater than the distance of one tootl. This
spring pawl also prevents the accidental ro-
tation of the toothed wheel and the eylinder
when both pawls are momentarily out of en-
gagement with the toothed wheel.

It.will be noticed that the stop pawl and
the spring pawl extend toward each other
so that they engage opposite faces of tle
teeth in order to permit the movement of
the wheel only in one direction and to per-
mit this movement only when the stop pawl
is disengaged from the teeth,

A brush bar 32 forming part of the main
frame and extending from one side of the

frame to the other has mounted thercon and .

insulated therefrom o plurality of spring
contact arms or brushes 33 each one of which
Is positioned in alinement with one of the
circumferential lines of apertures of the cyl-
inder in order to contact with the
inserted in some of said apertures. As the
cylinder makes a complete revolution once
every twelve hours each individual pin in-
serted in the apertures of the cylinder will
contact with 1ts respective contact arms
twice in one day or twenty four hours and
as it is only desired, in many instances, to
ring the signal bells during the day time, an
adjustable  automatic silencer or circuit
maker and breaker 34 is provided which is
adapted to break the circuits at certain pre-
determined periods of time, This silencer
consists of a metal whee] 35 journaled on a
stud pin 36 projecting from the main frame
aboye the brush bar 32 and is provided with
a_circuinferential line iof apertures 37 in
which are inserted metal pins 38 and pins
89 of insulating material. The silencer
wheel is in electrical contact with the main
frame and the metal pins 38 are adapted to
make electrical contact with the silencer
brush 40 which is mounted on the brush bar
52 and in the path of movement of said pins.
The insulating pins 39 are adapted to form
a break in the circuit when in contact with
the silencer brush. A projecting pir or
screw 41 carried by the cylinder is posi-
tioned to engage one of the pins of the
silencer wheel and intermitténtly turn the
wheel the distance of one pin each time the
cylinder makes a complete revolution and
the pins are so spaced with relation to the
silencer brush that one of the pins will
always be moved into engagement with said
brush-gnd remain in. contaot therewith un-
til the wheel is again moved and the next
pin moved into engagement with said brush,
The metal pins are inserted in the wheel to

|
|
|

pins 20|

cepting Sundays, or other predetermined

days, and the insulating pins are inserted to.

break the circuit to prevent the sionals be-
ing sounded during the nights, Sundays and
other predetermined days. If desired the
silencer wheel may have characters marked
thereon to indicate the proper apertures to
insert the proper pins to give the desired
signals,

A selector relay 42 connected to
tioned within the casing i$ adapted to con-
trol the circuits for actuating the operating
thechanism of the cylinder and a bell relay
43 also positioned within the casing serves
to protect the selector relay contact points
frem injury from excessive arcing.

The selector relay is provided with a
metal back portion 44 carrying a bracket 43
and a shaft 46 on which is rigidly mounted
a ratchet wheel 47 having preferably sixty
Leeth to correspond with the minutes of an
hour. A selector wheel 48 also rigidly
monnted on the shaft 4¢ ig provided with

and posi-

teeth 49 preferably twelve in number to cor-

respond with five minuyte periods of an hour
and recessed portions 50 between the tecth
represent two, three or foup
of time between said teoth, It is obvious
that the tine divisions of the wheels may be
changed and modified without departing
Trom the spirit and scope of the invention.
A bell crank lever 51 pivotally mounted
on a stud 52 projecting from the back por-
tion is provided on its lower arm with a
pawl 53 rigidly connected to the arm and
bearing against the periphery of the selec-
tor wheel so it will e engaged by the teeth
of said wheel and swung to different posi-
tions. A coiled spring 54 serves to hold the
pawl yieldingly against the selector wheel.
The upper arm of the pell crank lever is
provided with a sevew contact 55 which is
adapted to contact with the spring contact
arm 36 insulated froni angd connected to a
lug 57 projecting from the motal back 4.
A pawl 58 pivotally connected to the up-

per end of the pivoted armatupe 59 of the

electromagnet 60 ig adapted to intermit-
tently rotate the ratchet wheel the distance
of one tooth every minute, A spring 61 con-
nected to the arinature and to the back
serves to retrieve the pawl and in retrieving
to move said wheel as before mentioned.
The movement of the pawl is limited, ad-
justably, by a stop screw 62, threaded in a
lug 63 projecting from the metal back,
which engages an angalar positioned pro-
jection 64 extending from the pawl 58. A
cotled spring 65 connected to the outer end
of the pawl 58 and to the armature 59 holds
said pawl yieldingly in engagement with the
ratchet wheel. :
A stop pawl 66 pivotally connected to g

minute periods

85

100

105

110

120

125



" sald bracket and from each other.

15

20

1,042,006

‘bracket 67 bolted toa lug 68 projecting from

the back plate is positioned to engage the
teeth of the ratchet ‘wheel 47 and prevent
retrograde - movement thereof. The stop.
pawl is held yieldingly against the ratchet
wheel bye-a coiled spring 69 which is caii-
nected to the pawl and to an arm mounted
on the lug 68, The bracket 67 also serves to
support the binding posts 70 and 71 which
form the terminals of the lead wires 72 and
13 extending to the coil of the electromagnet
60. -The binding posts are insulated from
The
lower end of the bell crank lever is provided
with a contact screw 74 which is positioned
to contact with the spring contact arm 75

once every five minutes when the pawl 53 is |

resting on one of the high teeth 49 of the
selector wheel and the armature 59 is drawn
toward the magnet 60. The spring contact
arm 75 is mounted 'on and insulated from
the armature 59. Another contact arm 76 is

- also mounted on and-insulated from the ar-

30

35

40

- §b

60

mature §9 which is adapted to contact once
every minute with a spring contact arm 77
mounted on and insulated from a lug 78
projecting from the back 42.

The bell ringing relay 43 before mentioned
is provided to protect the contact points of
the selector relay from injury from arcing,
and while of great value when using a high
voltage or a large number of signal bells, it
ignot eséential to the successful operation of
the apparatus and in some cases may be dis-
pensed with. This relay consists of the
usual coil 79 and pivoted armature 80 which
closes a circuit between spring contact arms
81 and 82. A tubular shell 83 serves to
protect the relay from injury.

The main frame is provided with an insu-
lating plate 84 having a plurality of binding
screws, 85 connected thereto to which are
connected the wires of the circait for oper-
ating the c¢ylinder and the wires of the cir-
cuit extending to the signal bells.

Referring now particularly to the diagram
shown in Fig. 9 the numeral 86 indicates a
master-clock provided with the usual means
for miaking and breaking an electric circuit
at-minute intervals, 87 a secondary clock, 88
a signal bell and 89 a battery providing cur-
rent for operating the different parts of the
apparatus. Switches 90, 91 and 92 provide
means for disconnecting the different cir-
cuits manually when desired. A wire 93
connected to the circuit maker of the master
clock extends to ope of the terminals of the
electro-magnet 60 and as 94’ extends from
the other terminal of said magnet the return
wire 94 extends to the battery 89 and from
the battery back to the circuit maker of the

"master clock thus providing a complete cir-

cuit for energizing the selector magnet which

is made and broken at intervals of one min-

8

ute causing a movement of the armature 59
of said magnet once every minute. The
movement of the armature 59 causes the con-
tact arm 76 carried thereby to contact with
the spring contact arm 77 and complete an-
other circuit through the wire 95 connécted
to the end of contact arm 76 which extends
to the secondary clock 87 and from said
clock a wire 96 leads to and joins the wire
94" at the right of the battery and from the
opposite pole of the battery a wire 97 con-

-nected to the wire 94 extends to the spring

contact 77 thus completing this cireunit
through’ the battery to the secondary cleck
and actuates the same. The five minute con-
tact arm 75 which is also carried on the
armature 59 and moves once every minute
thereby contacts with ‘the lower contact 74
of the bell crank lever once every five min-
utes when the pawl of the arm is engaged by
cne of the high teeth 49. This movement
completes the circuit through the wire 98

leading to the cylinder electro-magnet 25

and from the said magnet a wire 99 extends
to and joins to the wire 96 and as hefore de-
scribed the wire 96 connects to wire 94’ to
battery, from battery to wire 97 to contacts
77 and 76 and thence to a wire 100 which is
connected to the metal back 44 and to which
the bell crank lever and its contact is eclee-
trically connected. The completion of this
circuit energizes the cylinder electro-magnet
which actuates the pawls to rotate the cylin-
der the distanee of one tooth and cause the
pins 20 which may be in the apertures reg-
istering with the contact brushes 83 to con-
tact with said brushes and to remain in
contact until the cylinder is again moved.
Two, three or four minutes after the pawl
58 engaged one of the high teeth 49 or when
the minute ratchet wheel has moved the dis-
tance of two, three or four teeth-of the
ratchet wheel the said pawl will enter one
of the recesses or lower teeth 50 and the con-
tact 55 on the upper arm of the hell crank
lever will contact with the contact arm 56
and complete the circuit to energize the bell
relay coil 79. A wire 101 conncets the con-
tact 56 to the bell relay magnet 79 and a
wire 102 connected to the other lead wire of
the magnet extends to and is connected to
one pole of the battery 89 through the wire

65
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80

85

90

100

105

110

115

94’ and from the other pole of the battery .

the circuit is completed through the wires
94 and 97, contacts 77 and 76, wire 100, and
from said wire to the metal back 44 and
back to the bell crank lever 51 and its con-
tact 55. The energization of the bell relay
coil causes its armature to move the contact
arm 81 into contact with the arm 82 and
complete a circuit through the wire 102 ex-
tending to the battery 89 and from the other
pole of the battery through wire 103 leading
to the signal bell 88 and from the signal

120

125
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bell to one of the cylinder brushes 33.
Frem the-brush 33 the circuit is continued
through one of the contaet pins 20 to ¢ylin-
der and “frame 16 ang thence to silencer
wheel 34, contact hrush 40 and back to the
centact brush 81 through the wire 104 thus
completing the cireuit and ringing the sig-
nal bell for the period of time the bell crank
pawl 33 ig in engagement with one of the
lower teeth 50. ,

In some cases it ig desirable to’ prolong
the ringing of the signal bells for g period
of time longer than the velay just described
will effect and to accomplish this result a
modified form of bell relay is provided
which is shown in Figs. 10 and 11." Tn thig

the pivoted armature 105 ex.
tends above the coil 79 and is connected to
the piston rod 106 of a piston 107 which
is veciprocated in the cylinder 108 of a dash
bet 109 positioned above the coil.

The closed end of the eylinder is provided
with an outwardly opening check valve 110
which is adapted te permit the free move-
ment ot the piston toward the closed end
and to retard the movement of said piston

) the cylinder. The
evlinder is provided with a plurality of air
inlet openings 111 near the closed end there-
of and with an adjustable member 119
adapted to be moved over some of the air
inlet openings 11 to adjust the period of
time the confact 81 will engage the contact
82" and thug prolong the ringing of the sig-
nal bells. '

While only one signal bell and one sec-
ondary . clock are shown it is to be under-
steod that the apparatus is adapted to ring
a number of bells and actuate a number of
secandary clocks and - also to operate other
devices.

In operation the eylinder pins are placed
in the proper apertureg corresponding to
the time periods it is desived to ring the sig-
nal beils and the proper metal pins and ping
formed of insulating material are inserted

_In the apertures of the silencer wheel 10 cor-

a0

55

G{

respond with the periods of time in which
it is desired to silence the signals, The op-
eration of the master clock completes a con-
tact once every minute and actuates the se-
lector magnet to turn the ratchet wheel and
the selector wheel ang complete a cireuit to
the secondary clock and cause its operation
and by means of the selector wheel,
lar intervals of time, to actuate the contacts
controlling the circuits to the cylinder and
to the bell relay. The circuit to the cylin-

der magnet is first' made to cause its partial

rotation to bring its contact pins into con.
fact with the brushes so that wheén the cir-
cait to the bell velay is later completed the
signal bells will he actuated. Once every
revolution of the cylinder the silencer wheel

at regu-’

|
/
|

‘censtruction
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engaging screw or projection of the cylinder
will engage one of the pins of the silencer
wheel and rotate said wheel the distance of
one pin and move another pin into contact
with the silencer wheel brush contact in
place of the one moved gut of contact with
said brush. TIf it ig desired to change the
time period during which the signals are to
remain silent it is only necessary to substi-
tute an insulating pin for the metal pin and
when it is desired to change the order of
the signals it is only necessary to insert the
ceylinder pins in different apertures in the
cylinder. _

Irom the foregoing description it will be
scen that the apparatus is very simple in
and operation and js well
adapted to perform the functions desired.

What I claim ag my invention is——

1. An electrical signaling system, ¢ompris-
ing a cylinder provided with circumferential
lines of openings representing certain sue-
céssive periods of time, contact brushes po-
sitioned to register with the lines of open-
ings, removable pins inserted in some of
said openings to contact with said brushes,
means for Intermittently rotating the cylin-
der, the intervals of rest between the inter-
mittent ovements of the cylinder coincid-
ing with the periods during which some of
the pins inserted in the openings are in
contact with the brushes, a signaling mecha-
nism, a plurality of electric cirenits in which
the signaling mechanism, the cylinder and
its rotating means and the brushes are in-
cluded, a bell relay and a selector relay in-
cluded in said cireuits, and a clock algo in-
cluded in one of gaid circuits provided with
means for sticcessively making and brealk-
ing its cirenit at certain regular periods of
time to actuate the selector relay, the move-
ment, of the selector relay closing the cip-
cuit to the cylinder rotating means and ac-
tuating the same and also to the bell relav
atter certain successive movements of sajd
selector relay, the closing of the hell relay
circuit causing the actuation of the signal
bells. :

2. An electrical signaling system, compris-
ing a cylinder provided with circumferentia]
lines of openings representing certain sue-
cessive periods of tie, contact brushes po-
sitioned to register with the lines of open-
ings, pins inserted in some of said openings
to contact with said brushes, means for ro-
tating the cylinder to move the pins into
contact with the brushes, a signaling mecha-
nism, a plurality of electric
the signaling mechanism, the cylinder an(
its rotating means are included, a bell relay
and a selector relay included in said cip.
cuits, and a clock also included in' one of
said circuits provided with means for suc-
cessively making or breaking its circuit at
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‘certain regular -berio‘ds of time to actuate

the selector rélay, the movement of the se-
lector relay closing the circuit to the cylin-
der rotating means and actuating the same

+ and also to the bell relay after certain suc-

10

" cessive periods of time, contact brushes po-

16

cessive movements of said selector relay, the
closing of the bell relay circuit causing the
actuation of the signal bells.

3. An electrical signaling system, compris-
ing a cylinder provided with circumferential
lines of openings representing certain suc-

sitioned to register with the lines of open-
ings, removable pins inserted in some of
said openings to contact with said brushes,
means for intermittently rotating the cylin-

" der, the intervals of rest between the inter-

- 20

mittent movements of the cylinder coincid-

ing with the periods during which some of
the pins inserted in the openings are'in con-
tact with the brushes, a signaling mecha-
nism, an electric circuit in which the signal-

" ing mechanism, the cylinder and its rotating

25

means and the brushes are included, a cir-
cuit controlling clock included in said cir-
cuit and arranged to form a connection in
said circuit, a bell relay included in said cir-

- cuit, a selector relay also included in said
" circuit and arranged to actuate the bell relay

30

35

to actuate the signals after a cylinder pin
has been moved into contact with one of the
cylinder brushes, and means for holding the
bell relay contacts in engagement for a pre-
determined period of time. _
4, An electrical signaling system, com-
rising a_cylinder provided with circum-
erential lines of openings representing cer-

“tain successive periods of time, contact

-~ brushes positioned to register with the lines

40

of openings, removablé pins inserted in some
of said openings to contact with said
brushes; means for intermittently rotating
the cylinder, the intervals of rest between

" the intermittent movements of the cylinder

45

coinciding with the periods during which

- some of the ping inserted in the openings are

50

in contact with the brushes, a signaling
mechanisth, an electric circuit in which the
signaling mechanism, the cylinder and its
rotating means and the brushes are included,

a circuit. controlling clock included in said-

circuit and arranged to form a connection
in said circuit, a bell relay having a contact

- arm moved by its armature, a dash pot con:

56

60

" prising a cylinder provided with ; T
%in‘es of openings representing certain.

trolling the movement of said contact arm

to prolong the duration of the contact, and a |

selector relay also included in said. circuit

and arranged to actuate the bell relay to ac-:
tuate the signals after a cylinder pin has:

been moved into contact with one of the
cylinder brushes. : :

- B, An electri

1 signaling 8£stém',. com-

ential

circumfer-

sué(_:egssive periods of ti.ﬁm, contact brushes
positioned to register with the lines of open-

65 -

ings, removable pins inserted in some of . -
said openings to contact with said brushes, :
means for intermittently rotating the cyl- --

inder, the intervals-of rest between the :In-
termittent movements of the cylinder coin-
ciding with the periods during which' some

70

-of the pins inserted in the openings are in

contact with the brushes, a signaling mech- -

anism, an electric circuit-in which the sig-

.naling mechanism, the cylinder and its ro-

tating means and the brushes are included,
a circuit controlling clock included -in said
circuit and arranged to form a connection
in said circuit, a bell relay ha,ving a contact
arm moved by its armature, an air dash pot
provided with an outlet valve and with a
plurality of openings, an adjustable mem-

80

ber positioned to close some of the openings, .

a piston within the dash pot and having a
piston rod connected {o the contact, and.a
selector relay also included in said circuit
and arranged to actuate the bell relay to ae-
tuate the signalg after a cylinder pin has

been moved mto contact with one of the cyl-
_inder brushes. :

6. A selector relay for an electrical sig-
naling system, comprising a magnet coil and
its pivoted armature, a plurality of contacts
carried by said armature, a ratchet. wheel

positioned adjacent to said coil, a pawl car- -

85

90

25

ried by the armature for rotating the ratchet =

wheel, a selector wheel turned by the ratchet
wheel and provided with a plurality of teeth
and recesses intermediate of said teeth, an
arm positioned: to engage said teeth and re-

cesses, a contact member positioned to con-

tact with the arm when said arm is in en-

§agement, with one of the recesses of the se- -
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ector wheel, said arm arranged to contact
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with one of the contacts carrted by the ar- -

mature ‘when the arm is in engagement with
one of the teeth of the selector wheel, and
another contact positioned to be contacted
with by one of the.contacts carried by the
armature, and a time mechanism operatively
connected to said selector relay. -

' 7. A selector relay for an electrical sig-
naling system, comprising a magnet coil and"

its pivoled armature, a pair of contact arms
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carried by the armature and insulated theré:

‘from, a ratchet wheel positioned adjacent to-

the magnet, a pawl carried by the armature -
for rotating the ratchet wheel, a selector .-

wheel turned b{ the ratchet wheel and- pro-
vided with a plurality of teeth and recesses
intermediate of said teeth, a pivoted arm

positioned to contact with one end of the
pivoted arm when said arm is in engage-
ment with one of the recesses of the.seleetor
wheel, the other end of said nivoted arm ae-
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positioned to engage said teeth and recesses .
and to be moved thereby, a contact member
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" in testimony wheroof, I afiix my signa-
ture, In presence of two witnesses,

HOWARD M. BLDRED,

ranged to contact with one of the contacts |
carried by the armature when the arm is in |
engagement with one of the teeth of the so.
lector wheel, and another contact positioned ']
|
J
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Witnesses:
R, 8. C. Carowerr,
Lavra A. Kriney,

5 to be contacted with by one of the contacts

_carried by the armature, and a time mecha-
. nmism operatively connected to said selector
Crelay. -



