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UNH‘ED STATES

PATENT OFFHCE

SAMUEL M. THOMAS OF CINCINNATI OHIO."

SIGNA'LING- SYSTEM

1.369,146.

Speéiﬁcatioh'of Letters Patent

Apphcatmn filed June 28 1920.- Ser1a1 No. 392, 230..

Lo allwhom it MAY CONCErn.:

Be it known. that I, Samusrn M THOMLAS, :

a citizen of the Unitsd States, residing at
Cirleinnati, in the county of Hamllton “and

State of Ohio, have .invented certain new-

and useful lmprovements in Signaling Sys-
tems, of which the tollowmd isa spec1ﬁca-
tion.

My invention relates to swnmhno systems,

especially to signaling sy stems of the char- :
upwl of ‘those intended to signal the times -

f beginning and of stopping work, for in-
stame, in different departments of a fac-
tory, and other business establishments, of
the times of the beginnings and enclmos of

activities m departmems or classesin 1nst1—,
similar uses, -

Lduiopb of learning, and for
and it is especially adapted for providing
signaling means for different departments

hwmno dlﬁ’erent times for . the- beglnmngs a

and ﬂndmos of activities. -
1t is the ( object. of my mventlon to pronde

ngvel signaling mechanism; further, to. pro-
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vide a novel signaling system -whereby. a
plurality of departments are served at dif--

ferent times by simple mechanism ; further,

to provide novel means whereby changes in.
times of sérvice may be-readily effected; fur-
to- provide signaling- mechamsm of
novel character comprising ‘a plurality of-

ther,

time devices and signal control means; and
electric connect ions “between the latter and

tna T especum time devices, whereby the cir--

cuits of the signaling devices-are completed
Ehrough said tlme dev1ces further to: pro-
vide nove1 circuit means Whereby cbanges
in times of signals in mechanism of the char-
acter mentioned are I'efmdﬂy ﬂccomphshed
aud, further, to provide a.plurality of sig-
naling circuits for vamous departments ar-

ran oud whereby various departments m‘zy3

be served: through - resistances connected in
multiple, but w hereby undesired energizing

circuit between departments is avo1ded bv*
he ﬂmngement of said resistances in series.

he invention will be further readily un-
derstood from the following description and
claims, and from the drawmos 1n Whlch
iatter:

Figure 1 is a dlagrammatm representa—',
tion of theelectric circuits of -an exemphﬁ-'

cation of my- mventlon‘ 8

line 99 of Fig. B
I'ig. 10-is an enlaroed detail : showmg the
Vreleasable electrlc connec’mon with the time

1*10 2is a plan view of the tlme dewces
and of the electric translating devices . for
actuating the same, partly broken away.

atented Feb 22 1921
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TFig. 3 is a side’ elevation, partly broken

away, of the minute time device, .-

Fig. 4 is a side elevation, partly broken.':’ :

away, of the hour time device. -
Fig.:53 is-a horizontal section of the min-

Fig. 3; partly broken away.
Pw 6 15 a horizontal section ot the hour

time deVlce, taken on the line 6--6 of Tlg f-
"Fi ig.-7 is an axial section of a detall ofﬂ -
the minute time device, taken i in the plane

4, and partly broken away.

of the line 7—7 of Fig. 5.

Fig. 8is a’ Cross- sect1on of a detall of the'r '
same, taken m the- plane of the hne 8—8 of

Tig: 7.

Hig., 9 is'an 'Lxml sectlon of.a detall of the:

ST
ute time device, talken on the line 5—5 ot»]

70

Kour time device, taken in the plane of \bhe: g

75

device, caken 1n sectlon on the hne 10——10_‘

of Flg. 2.

Fig. 111 is & detzul of a- modlﬁcatlon show-

“ing:a mechanical means for. controlhng the:

durations of signals.”

- Electric translating devices are exemph-f,
fied -as relays 21, 22 having armatures 23,

24, pivoted at 25 26, to a framing 27, and

normally retracted by springs 28, 99.” The:
framing may comprise a- basu—phte 30, hav-
ing sulmble _apertures 31 for recelvmg fas--
temntr screws, and: a SLllt‘Lble -COver: not

shown

In the uresent exemphﬁcatlon the respec-r

tive electric translating deviceés are of differ-
ent time values. The electric translating de-

vice 21 is exemplified as of ‘4 minute Value,
and the electric translating' device 22 is ex-+
- emplified ‘as’of -an hour melue for respec- -
tively actuating time devices 30 36, exempli--

85

90.

fied respecmvely as g minute tlme dev1ce and"-, :

as an hour time device.
The minute time ‘device comprlses a re(np-

-rocating bar 41, reciprocating in: bearings -
42701 a beflrlntr-yoke ‘43, fixed to the.fram-. -

100

ing; a pin 40 Iimiting: movement of the bar:
in one direction: The bar has articulation:
44 Wlth the’ a,rmature 23 Opposﬂ;ely dls-



o

posed bevel teeth 45, 46, are fixed to the re-
ciprocating bar, and are arranged to coact
with pins 47, arranged about a wheel 48,
designated as a pin-wheel.
arranged in off-set relation to each other,
in planes parallel with their directions of

. movement, and the bevels thereof are ar-

10

15

ranged opposite to each other, so that, when

the teeth are moved in one direction, for, in--
stance, by attraction of the armature, the . ] ‘ v
* within the scope of the appended claims.’

bevel of one of the teeth will engage the next
pin in advance, and move the pin-wheel one-
half of its time movement, cycle or recipro-
cation. - R T :

The time movement of the pin-wheel is

completed by the engagement of the oppo--

sitely beveled tooth: with the last engaged

_pin of the pin-wheel upon the reverse move-
ment of the reciprocating rod, for complet-
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" tion thereof, represented as of a duration of

ing the time movement of the pin-wheel.

The teeth preferably: fill the space between

the pins, whereby the wheel is held in posi-
tive position between reciprocations of the
teeth. The minute wheel is exemplified as
having sixty pins, one for each minute of

the hour, so that upon sixty complete actua-

tions by the reciprocating teeth, one of

which takes place each minute, a complete.

rotation of the minite wheel will have been
accomplished in the duration of one hour.

. The hour time devicé comprises a recipro-
cating bar 51, reciprocating in“bearings 52

of a bearing-yoke 53, fixed to the framing,

a pin 60 limiting movement of the bar, m:

one direction.” The bar has articulation 54
with the armature 24.  Oppositely disposed
bevel teeth 55, 56, are fixed to the recipro-
cating bar and are arranged to coact with
pins 57, arranged about a wheel 58. - The
teeth are similar to the teeth 45, 46, and are

similarly arranged, so that by a complete -

cycle of movement or reciprocation of the
reciprocating bar 51, the rotation of the pin

wheel 58 is effected for the distance of -one
tooth. The scope of the hour wheel is rep-.

resented as 24 hours, there being three pins
for each hour, or 72 pins. -

The electrical - control for the electric
translating devices -is preferably -obtained
from a horological instrument, the second
wheel of which is shown at 61, represented
as an escapement wheel, with which a usual
escapement ratchet 62 coacts. - An insulating
finger 63-is exemplified as rotating with the
shaft 64 of this wheel. It is arranged to en-
gage a finger 65, once during each revolu-

* one minute, so as to control an electric circuit

60

65

- in which there is a translating device for in

turn controlling an electric circuit for the
translating devices 21,-22. o L
Tt may be here stated that the electric cir-

cuits of the exemplification of my invention.

are represented as open circuits; the arma-
tures -of .the translating devices acting to

The teeth are”

‘an arm 83.

1,369,146

close the circuits, although it is obvious that
the reverse of this arrangement may be pro-

vided by the employment of closed circuits, °

arranged to be opened at the stated intervals
by the movements of the respectlve arma-
tures; or other movable elements of translat-

ing devices, and that other obvious changes

in electrical connections or directions of flow
of electricity may be provided without de-
parting from the spirit of my invention

The horological circuit may be exempli-
fied as comprising a battery 68, an electric
translating device, exemplified as a relay 69,
comprising  an armature 70, normally ve-
tracted by a spring, and coacting with a
contact 72, to form a switch, and a switch
78, comprising. the finger 65. ‘

An electric conductor 75 connects the bat-
tery 68 with one of the terminals of the elec-
tric translating device 69. An electric con-
ductor 76 connects the other terminal of the
electric translating device 69 with one of the
terminals of an electric translating device,
shown ag a relay 77, comprising an armature
78, normally retracted by a spring, and here- .
inafter more fully described, an electric con-
ductor- 80 connecting the other terminal of
the electric translating device 77, with the
switch 78, and an electric conductor 81 con-
necting the latter with the battery.

‘The switch 73 comprises the finger 65 and
The finger 65 and the arm 83 are
supported by an insulating block 84, suitably
supported, a binding post 85 connecting the
electric: conductor 80 and the arm. 83 with
said insulating block, and-a binding post
86 connecting the electric’ conductor 81 and

the finger 65 with said insulating block, in

such manner that said arm and finger are
normally insulated from each other.  The

70

§0

(e
it

G0

160

finger 65 is preferably a thin narrow plate
of . electro-conductive resilient metal ar- -

ranged to be readily moved to close. the
switch by means of the finger 83, so as not
$o interfere with the operation of the horo-
logical instrument. o ,

The duration. of closing of the switch is
determined. by the duration of contact of the
finger 63 with the finger 65, and the space
between the finger 65 and the arm 83. In
the present exemplification the space is nor-

110

mally due to resilient retraction of the finger -

65 upon movement of the finger 63 past-the
same. Lf desired, the switch may be an ad-

justable switch, accomplished by providing

a contact-screw 87, adjustable in a bearing.
88 in the arm.83. The closing of the switch
is preferably for comparatively short dura-
tion, for instance from two to four seconds,

 asmay be desired.

The electric translating devices:21, 22, are

the battery with one of the terminals of the

120

125

‘exemplified as served froma battery 91. An.-
electric conductor 92 conmnects one pole of

130"
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-device.
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relay 21. An electric cconductor 93 connects
the other terminal of said relay with the
armature 70, of the electric translating de-
vice 69, the armature coacting with a con-
tact 72 to form a switch. An electric con-
ductor 95 connects the latter contact with
the other pole of the battery 91. :

The relay 22 is connected with the battery
91 by means of an electric conductor 97,

which connects with one of the poles of the

battery, as with the electric conductor 92,
and with one of the terminals of the relay
22.

electric conductor 100 connects the. -other
terminal of said switch with the other pole
of the battery, for instance by means of the
electric conductor 93.

The switch 99 is controlled by the minute
time device in such manner that the relay
22 is in actuable condition at only a prede-
termined time during each hour or complete
revolution of the wheel of the minute time
Thus the wheel 48 of the minute
time dev1ce is supported: on ‘a:shaft 101, ro-

tating in a bearing 102 and a_step b..arlnfr
103, a disk 104, instanced as of 1nsu1at1ng
ﬁber, is secured to the shaft so as to rotate
therewith. - The disk is provided with a cam
105, arranged to contact a toe 106 on a fin-
ger 107 of the switch 99, for moving this
ﬁnger into contact with an arm 108 of said
switch, to close said switch.  The finger 107
and arm 108 are of electrofco'nductive mate-

rial, the finger 107 being preferably resili-

ent, in the present 1nst1nce to normally

~ cause open relation of said switch.

The duration of dwell of the cam 105 on
the toe 106 for causing closing of the switch
99, is preferably throughout only a small

) fractlon of ‘angular movement of the wheel

45

48, and prelembly just in advance of the
completlon ot the rotation or of the hour of

said minute wheel. The dwell is exemplified -
as an angular distance on the wheel of three
mmutes, completed one minute in advance

of the eompletlon of the hour or revolution
by the minute wheel.

‘With this exemplification, thele 1s an ac--

tuation in the hour time devlce at each clos-
ing and opening of the switch 70, 72, while
the switch 99 is closed, represented as a
duration of three complete reciprocations

of the teeth 45, 46, and 55, 56, representing-

a movement on the hour Wheel of cne hour.
The object is to effect the movement of the
hour wheel by a series of actuations, repre-
sented as six partial actuations, or three

- cycles of movement, or reciprocations of the

testh 55, 56, to effect easy and graduated

~ rotation ‘of the hour wheel.

65

The minute time device and the hour time
device are each exemplified as provided with
complemental electric contact devices for

An electric conductor 98 connects with’
the other terminal of said relay and with
“one of the terminals of a switch 99. An

“minute - time device.

causmcr closmor of a cir cult at predetermlned
times, replesentmcr respectively, for in-
stance, the time of commencement of activ-
ity in the morning, completion of activity

at noon, the time of commencing a,ct1v1ty at

noon, and the time of cessation of activity

“in the evening. "

g

70

Electric tr‘mslatmd dev1ees are controlled

by said time dev1ces, and these in turn con-

trol signal devices in the various depart-
ments which are being served.
ber of such electric tczmslatmo- devices is
optional, preferably one being p10Vlded for
each time at Whlch a signal is to be given,
and -the number of depmt*nents gerved is

‘also optional, and may be increased or de-
creased from time to time as conditions may,

warrant.
Thus electmc tlanshtmo devices; . exem-

plified as control relays 111 to 126 inclusive
are provided, and departments exemplified

at 131 to 138 inclusive are provided. One

of the terminals of each of the relays is-

The- num-.

75

80

85

preferably connected by a partial” cirenit -

with one of the time positions of the hour

time device, the other of the terminals of -

each of the relays being by a partial eir-
cuit connected. with a time position of the
The.time devices are
provided with means whereby said partial

circuits are electrically connected for caus- -

ing control of the relays.

Toach of the control relays may bu f01 @
particular time, as noted for convenience 1m -
Fig. 1, in_which the relays are respectively
deswnatefi 7:00, 7:30, 745, 8:00, 11:00,
11:30 ‘and 1145 0 clock a. m 12 00 o’clock
noon; ‘and 12:15, 12:30, 1 00 4:00, 4:30,
445, 5:00 and 5 15 o’clock p. m.

The means ‘exemplified for connecting the
partial circuits of the control relays just”
described with the time devices comprise-
preferably - similar “mechanisms for the
minute time device and for the hour time
device. Referring to the minute time de-
vice an electro- conductive arm 141 is fixed
to a block of insulation 142, in turn fixed to -
the shaft 101 by a set-screw 143. At each of
the time positions which it is desired to.em-
ploy, provision is made for an electric con-
tact, with which the arm 141 is adapted to
connect, forming a switch device. I have

90
95
10‘(')
1075
110

115

exemplified such a contact at each five-

minute position, four positions at the minute’

time device, respectively at the even hour,
and at fifteen minutes, thirty minutes and
forty-five minutes past the hour, being em-
ployed in' the present exemplification. ~
At each of these time positions there is-a
cont‘lct 145, with which the arm 141 is ar-
ranged to make contact daring the revolu-
tlon of the arm, at the time when said-arm
is in complemental radial position. These .
contacts are of bent eloctro- conductive

- metal, the contacts bemo respectively se-

120

125

130;
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cured to an insulating ring 146 by means of
serews 147, which also form binding posts
for electric conductors 148, having connec-

tion as hereinafter described, respectively

with one of the terminals of the control re-
lays to impart to said relays a minute time
value corresponding to the minute time po-
sition of the electric contact from which the
electiic conductor projects.

A wiper 150 is arranged to contact a suit-
able part of the arm 141 to make preferaply
continuous electric connection therewith.
This wiper is shown as a finger, which is of

_resilient electro-conductive metal, supported
on an insulating block 151, s0 as to insulate

said wiper from the frame. The insulating
block has support from the frame by means
of a hanger 152. An electric conductor 138
has electric connection with said wiper..
The hour time device comprises an elec-
tro-conductive arm 161, fized to a block of
insulation 162, in turn fixed to a shaft 155
by a set screw 163. The shaft rotates in
ani upper bearing 156 and a step bearmng
157.
is desired to employ, provisicn is made for
an electric contact, with which the arm 161
is adapted to connect, forming a switch de-
vice. I have exemplified such a contact at
each hour position, seven positions on the
hour time device, respectively at 7 o’clock,
8 o'clock, and 11 o’clock a. m., at 12:00
o’clock moon, and 1 o’clock, 4 o’clock and

"5 o’clock p. m., being empioyed in the pres--

ent invention. : )
At each of the timse positions there is a
contact 165, with which the arin 161 is ar-

ranged to make contact during the revolu-

tion of the arm, at the time when said arm

s in complemental radial position. These

contacts are of bent electro-conductive metal,
the contacts being respectively secured to an
insulating ring 166 by means of screws 167,
which also form binding posts for electric
conductors 168, having connection, as here-
inafter described, respectively with the other

of the terminals of the control relays to im- .

part to said relay an hour time value corre-
sponding to the hour time position of the
electric contact from which the electric con-
ductor projects. L

- A wiper 170 is axranged to contact a suit-
able part of the arm 161 to make preferably
continuous electric connection therewith.
This wiper is shown as a finger which is of
resilient electro-conductive metal, supported
on an insulating block 171, so as to insulate
said wiper from the frame. The insulating

block has support from the frame by means .

of a hanger 172. An electric conductor 173
has electric connection with said wiper.
There is preferably a partial circuit be-
tween the arms 141, 161, so as to connect
the partial circuits from the respective con-
trol relays, when the arms of the respective

At each of the time positions which 1t
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hour time device and minute -time device

make contact with the time contacts with
which said respective relays connect. This
last-named partial circuit comprises the elec-
tric conductors 158, 173, and an electric con-
duetor 176, and is shown as including a bat-
tery 177, and a switch comprising the arma-
ture 78 and a coacting contact 178. When
the switch 70, 72, is closed, and the arms of
the respective hour time device and minute
time device malee contact with the time con-
tacts connecting with a given control relay,
tlie signal at the department or departments
corresponding to said control relay is actu-
ated for causing operation of the signal.
This actuation of the signal would or-
dinarily contivue threughout the time that
the arms are in contact with said respective
time contacts, which would be for the dura-
tion of a minute. It is desirable to shorten
the duration of actuation of the signal, for
which purpose I have exemplified the gwitch
78, 178, which is contrelled by the relay 77;
the attraction of the armature 78 of said
relay causing contact theveof with the point
of the switch, for closing the switch, in the
present exemplification. - The relay T, as
hereinafter explained, is controlled by the
switch 73, the attracted condition of the
armature 78 lasting conly as long as. the
switch 73 is closed, and the switch 78, 178,
opening upon the opening of switch 73, in
the present exemplification, which is shown

70

75

80

85

90

95

as an open ciréuit, bus is not limited thereto.

As soon as the switch 78, 178; opens, the sig-
nal ceases, so that the duration of the signal
will be the duration of the closed condition
of the switch 78, 178, which is determined by
the actuated condition of its finger 65 by
means of the finger 63 and adjustment of
the screw 87. ‘

T# desired, the controlling of the circuits
for the control relays may be effected by
mechanical means, for instance as shown in
the modification depicted in Fig. 11;in which
the electric conductors 1537, 1767, connect re-
spectively with the terminals of o switch
comprising an arm 78 and a contact-point
178”. The arm is pivoted at 181 to a suit-
able part of the frame, but insulated from
the frame, and has articulation 182 with the
bar 41. The switch is arranged to be closed
by the actuation in one direction of the bar
41, which supports the actuating teeth of the
minute time device, the switch being closed
momentarily upon the initial actuation of
said bar, and again opened upon the retrac-
tion of said bar, which movements are con-
trolled as hereinbefore explained by the arm
63 of the horological instrument, and the
switch 78, having effect to close the switch
70, 72, the switeh 70, 72, opening upon re-
lease of the switch 78. . When a mechanical
movement is employed, the relay 77 would
be dispensed with, and the electric conductor

100
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76 male mrect connectmn mth the electnc
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cond ietor 807 :
The various electric conuuctom copnee‘cmor

with the control relays-of a given. ‘minute
time value .may be electrically ~connected

with each other, and ‘connect with. the con-

‘tact 145 of equal time value ‘of said minute
time ‘device, and the electric conductors of
equal hour time value from said respective .

control relays, may be connected together,

and connect. Wlﬂl the confact 165 of cotre.
snonclmw time value of the hour time device.
T prefer “to connect each of s(ul electric con-
ductors leading from said relays releasabfy
and selectl velV Wlﬂl ‘said time values of said

‘minute lee device and of said hour time

device, so as to provide for ready time ad-
,usLments ot the various control velays, and

of time relations of said control relays from
time to time, as may be desired.

For this pnrpose 1 have provided each of
the time positions of the minute time device
with a series of sockets 185, the sockets of

s1stf1nces in geries:

TR

: ‘The resistances in the
1'espeut ve departmentsare’ ‘exemplified " at

196, 197¢, 198, 199, time Values thereot being

: connectlng with one of the bllldll’lﬁ’ posts ot;

.

‘example.

fol convemence deswnated in Fig: 1,asan

» An dﬂct’“lc conductor ~201' ‘con-
" nects one end.of each’ of the Tesistances in’

70

a‘department, with an’ electnc conductor202, : e

the signal therein. :
Ea,ch of -the control 1e1ays is- prov1ded
with an- 3rm‘1tuxe 205, coacting witha

ture and contact are respectively connected

with the resistances and with the battery

207 of the signal ‘¢ircuit. ~The contact for

each control- relay is instanced as connected

" with a-series of sockets 208 by means of
- electric conductors 209. The armatures are

_to-provide for ready and convenient change -

“conductor 210.

each series being connected *vnh the contact .

145 of correspondmo time value by mecms
of electric conductors 184.
ot the eleetric conductors 187
from the minute terminals of the respective

control relays is provided with an electro-

conductive plug 188, arranged to be received
in any of the sockets 185. It ig placed in

the socket of the minute time value which

"1t is desired that the control relay shall have.-
the time positions “which it is

Hach of
desived to use of the hour time.device is
provided with sockets 191 connected with
the contact 165 of corresponding hour time
value by means of electric conductors 194,
The end of each of the electric conductors
199, mtpndmw from the hour terminals of
the respective control relays, is provided w1th
an electro-conductive plug 193, similar fo the

‘plug 188, (rr‘moefl to be received in a vy of

the sockets 191 of equal time value, to m p'm;
to the control relay the hour time value
which it is desired to have.

In the present exemplification eight (‘e-
partments are shown as S{,rved by my in-
vention. although the number of
mer\fe may be increased or ('1?‘[]171101‘8617 a8

v he desired. In each department there
isa clonfﬂ shown as an e7ectrlc bell 185.- The
bells are in a series of circuits, réspectively
representing different time values, and re-

S‘o"ctlvelv connecting with control Yehvs, of

corresponding time values. There is a re-
sistance in each of the circuits. The vesist-
ances are shown so connected in the various
depfutmpn‘m that the circuits may effectively
pass through the resistances to cause opera-

'tlop of the sumfﬂ if gaid resistances are con-

nected in multinle, but will prevent the op-

‘eration of any smnql if there is a circuit

"~ The end’of each.
extending

depazt-

ther pwyth oonnectlna Wlth a plurahtv of re-

shown. electrically. connected together and
with the battery by means “of an electrlc

nected by means of-an electric condliictor 211
with a eommon electric conductor- 212. -
Electric conductors 215, 216, 217 and 218,
connect with the respectlve resistances at the
respective stations. Resistances of a- given
time value are eonnected with the contro;

relays of corresponding time value, provision -
: bemO' made for readily chanrrm(r said con-

nectlons g0 a$ to change the tlme of operation
of the signals in the departmonts when de-
sired..  The rvespective electric conductors

915,916, 217 and 218 are ‘33‘0v1ded with.plugs ,

219, smuhr to the plug 188, arranged to be
solectlvely received in the sockats 208 of any
of the contacts of the control relays. . -
-As an exemphﬁmmon it will ‘be noted
that the point of the switch controlled by
the control relay for 7 o’clock a. m. time,
is electrically comnected with the electric

conductors 215 and the resistances 196 in’
“departments 131 and 138, the electrlclty

ﬁowmo through these resntanceg in multi-

ple, when the sw1tches controlled by the ar-’

matures of the control relays are closed, for

completing the circuits through the electrl(,

signals, and operating the s1gnﬂs :
At the same time 7:00 o’clock a. m. re-

“con--
tact 206 for forming a sw1tch "The. arma-
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sistance” of department 131 is electrically .

connected with the 11:00 o ‘clock a. m. re-
sistance, the 12:00 o’clock noon resistance
and the 4:00 o’clock p. m. resistance of said
department by means of ‘the electric con-
ductor 201. The 11:00 oclock 4. m. re-
sistance of department 131 is connected with
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the -11:00 o’clock resistance of  department * -

1892, by means of the electric conductors 216
and the sockets and plugs ‘having electric

" connection with the contact 206 of the 11.:00

o’clock control relay. The 12:00 o’clock

noon resistance at department 131 is elec- -

trically connected with the 12:00 o’clock re-
sistances of stations 132 and 133, by means of
the electric conductors 217 and ‘the sockets
and plugs having electric connection  with
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‘the contact 206 of the 12 00 o clock relay.
"The 4:00 o’clock p. m. resistance of depart-
~ment 131 is electrically connected with the
-4:00 o’clock resistance of department 138

by means of the electric conductors 218 and

~the sockets and plugs having. electric con-

“‘nection with the contact 206 of the 4:00

10

o’clock control relay.
These. circuits are completed throuorh the
respective signals of said given time Values

‘and the common electric conduetor 212 of

the signal battery 207, but said circuits are

_each through a plurahty of resistances, ar-

- ranged in series, there bemg three resist-
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ances in series in each instance, these re-
sistances in series interrupting the actua-
tion of all of the signals, except the ones in-
tended to be operated when the 7:00 o’clock
a. m. relay is energized, namely, the 7:00
o’clock a. m. mgnﬂs in dep‘utments 131.and
138, the resistances of. which are arranged
in multlple :

- Instancing the operation of Iny invention,

and_assuming the relation of parts shown -

in Fig. 1, and that the 7:00 o’clock a. m.
mgnﬂ is the next one to be sounded for sig-
naling the beginning of activity in depnt—
ments 131 and 138: The horological instru-

ment is running. At the completion of each
minute, the arm 63 moves the arm 65 to
momentamly close the switch 73; thereby
completing the circuit of 1‘elays 69 and 77,

‘for operating the armatures 70 and 78§, and

closing the switches controlled thereby. The

(ﬂosmcr of the switch 70, 72, in turn closes
the circuit in which the rehy 21 is located,
thereby causing attraction of its armature
23 for moving the bar 41 and the bevel-teeth
45, 46, thereon, in one direction, these teeth
coactmo with the pins 47 of the minute time
device for advancing the minute wheel 48
one-half a complete or cycle of movement.
The movement of the finger 63 past the
finger 65 causes retraction of the finger 65
and opening of the switch 73, re eultmo n
retraction of the ‘umatmes 40 and 78, the
dednergizing of the relay 21, and the re-
tractlon of the armature 23, Lhe Iatter caus-
ing movement of the minute bar 41 and of
the teeth 45, 46, thereon, thereby comp‘etmg
the’ rec:tproc%t‘on of said bar, and complet-

ing the cycle of movement of the minute’

wheel for that given minute.
These operatlons are repeated each min-

-ute, until the cam 105 of the minute time

device coacts with the toe 106 for closing the
switch, 107, 108, at the fcurth minute pre-
ceding the completion cf the hour,
switch remaining closed for the duration of
a three minute 1nterva1 which is completed
one minute before the completion of the

“hour.

. During this three minute 1nteerLl when-
ever the letch 78 1is closed, the relcw 22, as
well as the relay 21 is enercrlzed the c1r-

-means of its plug and

‘tric conductors 178

the:

1,369,148

“cuit of the relay 29 bemg battery 91, 92 Q'Z

22, 98, 99, 100, 93, 70, 72" fmd 95, back’ to

battery The enerouzmg of_the relay 22 -

causes retraction of its armature 24 for:

moving the hour bar 51 and the bevel teeth‘
55, 06 thereon, in' one direction, thereby
advmcmo the hour wheel one- hfdf an mter
mittent eycle of movement.

58. This is repeated at each cycle of move-
ment of the minute wheel throughout three

cycles of movement, and causes adva ancement-

~The opening
_of the switch 73 deénergizes the hour relay.
22, as well as the minate relay. 21, whereby
the hour armature-24 is 1'et1'1cted for com-
_pleting the reciprocation of the hour bar 51
and the cycle of movement of the hour wheel

70
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of the hour wheel for the time space of one

hour.

‘These operahonc are. Jepeated untﬂ th(x ~

narts are in the relation of one minute in

- ,fldmnce of 7:00 o’clock a. m. This relation
~is that the hour arm 161 is in contact svith

the 7:00 o’clock a. m. contact 165 of the
hour time device. > {
next movement of the minute time device,

the arm-141 thereof will be in contact with-
"~ the contact 145 of zero or even hour

value
of the minute time device, the hour time de-
vice and minute time device thereby having
moved to a time position of 7:00 o’clock
a. 1.

The electric eondueior 192, having connec-
tion with one of the terminals of the 7:00
o’clock control relay, alse has connecticn by
1 socket with the 7:00
o’clock a. m. contact 165 of the hour time
device.. The electric conductor 187 has elec-
tric connection with the other terminal of
gaid 7:00 o’clock control relay, and, by
means of its plug and the socket, has con-
nection with the conta
value of the minute time device. The con-
tacts 165 and 145 just mentioned are, in such

relation of paxrts, connected tooether through -

the arms 141, 161, the b‘m*tory 177, the elec-
176 and 1.)3 and the
switch 78, 178, which is closed owing to the

energized condition of the relay 77, during .

closed: relation of the switch 73, the dura-
tion of this clesed relatlon being ‘short, ex-
emplified as from two to four seconds.

During this short interval, the armature

203 of the 7:00 o’clock a. m. control relay is
attracted for closing the switch 205, 206,
thereof, closing each of the swnal cn'cults

_employmo ai: OO o’clock resistance, which
_resistances are in mmt‘pleq in - the. prc<=e11t.
instance affecting depar tments 131, 138, in

which the smna]a will ring, for mdlcatlno

‘the commencement of activity in these de-

partments. The duration of this ringing is

only throu ghout the duration of the time.

that the sw1tch 73.is closed, when the switch

ct- 145 of zero time

At the completion of the
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78, 178, or a mechanical movement as de- .

“seribed, is employed.
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Actuations of the signals in all other de-

pertmenis having electric connection with.

the 7:00 o’clock a. m. resistances in dﬂpftrt-
ments 131, 138, at the time the 7:00 o’clock
mn‘lls are being given in departments. 13L,
are ,irﬂ\‘ﬂntad owing to the fact, as
hereinbefore explained, that the resis tam
therefor are at the time arranged in series,
the resistances thus arranged bﬂlmr sufficient
to prevent energizing circuit in all the elec-
tric signals thus connected.

Having thus fully described my invention,
what I cleim as new, and desive to secure by
Letters Patent, is:

4

1. Tn a signal system of the character de-

seribed, the combination of electric fransiat-
ng ¢ evices of different time values, time de-
vices of different time
thereby, electric translating devices for con-
trolling signals, partial circuits respectively

havino connection with the respective termi- -

'1]s of said last-named transia ating devices,
rtial cucm+ bet\“eon
said time dawce% said time devices inclu dmo
means for contro]hrw the e]ectmc connection
between said partial circuits. ,

2. In a signal system of the character de-
seribed, the combination of electric trans-
lating devices of different time values; time

“devices of different time values controlled

thereby, electric translating devices for con-
tro]hﬂo signals, signals comro’led therebv
and part tial eirenits respecti vely having con-
nection with the respective terminals of gaid
last-named tr‘ms]atmd devices, said time de-
vices including means for contvolhno f‘le
electric connection betwesn said partial cir-
cuits.

3. In a gignal system o f the character de-
°cr1be7 the comb nation of electric transiat-
ing devices of different time values, time de-
different time values controllo@
thereby. electric translating devices for con-
trolling sigmals. partial circuits respectively
hqvmo‘ connectmﬂ with the respechive ter-
ml’i"]s of said h%s-n?mﬂfl fransh’ﬁﬂo de-
vices, said #ime devices in neluding means for
controlli @ the electric connection -betwoeen

said partial cwr*un‘s, and means for changing
the duration of said last-namad control.

4. In a signal svstem of the character de-
scr7 'wd the com bination of electric translat-

_mo f\ew'ces of different hme values, time:de-

vices of different time Vfalums controlled
thereby, electric translating devices for con-
trolling signals, elet’tricallv operated zignals
C(""I*”)HG\] vheiebv comprising terminals,
menns for connecking said derrmml% selac-
tively with said second-namad electric trans-
lating devices. and partial circuits resper-
uve]v hmmo conneciion with the re spective
terminals of said second-named tr msla’fmo
devices, said time devices including means

1

“for controlling: the electric connection be-

tween said partial circuits.

values controlled .

Jast

“5. In a signals oysten\ of the chmracter de-

SCI‘IO’Jd the com‘onmtlon ‘of electrie translat-

ing devmeo_.oi different fime vqlues, time de-
Vices of different time values controlled
thereby, electric translating devices for con-

, trolhno signals, partial cn‘cmts respectively

having: connection with the respective ter-
mina 1 of said last-named translatln(r de-
vices, electrically controlled signaling means

‘controlled by said last-named “electric trans-
Jating devices, ‘
' qnectwe electmca]ly controHAd signaling

electric circuits for said re-

means, and releasable means for Sﬂkctn«elv

.electmmﬂy connecting said last-named cir-
cuits with said last- named electric-translat-
ing devices, said time devices including
means for controlling the electric connectlon ]

between said first- named partial circuits.

6. In a signal system of the character de-
serlbed the combination of electric trans-
lating devices of different time values, time
dev1cns of different time values controlled
thereby, electric translating devices for con-

trolling signals, partial circuits respectively

havmfr connection with the respective termi-
nals of said last- named translating devices,
electrically controlled signaling means con.
trolled by said last nsmned electric translat-
ing devices, electric circuits for said respec-
tive ﬂlecirlmlly controlled signaling means,
releasable means for selectively electrically
connecting said last-named circuits with said
last- nwmerl electric translating devices, and
releasable means for selectlvely connecting
sald first-named partial circuits in dlﬁerent
time values with said respective time de-
vices, said time devices including means for
controlhng the electric connectlon between
the respective time values of said respectlve

‘time devices.

7. In a signal system of the (;hfu*acter de-
scribed, the ‘combination of electric trans-
lating de*flces of different time values,. time
deVlces of different time vaﬂves 1nuerm1t~

tently controlled. thereby, means’ affecting

the durations of said control, elsctric trans.
lating devices for oontrolhno signals, par-
tial circuits resnectlvely havmo- connection

vith the respective terminals of said last-

‘named traﬂslatmg devices, elactrlcmlw con-

trotled signaling means controlled by. said
n umed electrlc tr‘mshtm@ devices, elec-
tric
controlled signaling means, réleasable means
for se]ﬁctwe]y electric r1lly connecting said
last-named circuits with said last named

electric tr zmshtmv devices, and releasable -

means. for se]ec’mvely cornectln “said first-
niamed  partial .circuits - in d1ﬂerent ‘time

‘values w1th saild resoectlve tlme devices, said

time devices mcluchng means for controlhnb“
the electric connection between the respec-

tive time values of said- respevtlve time de-
vices.

8. In a signal sys»em of the chwracter de-

circuits for said respectlve electrlcaﬂy
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scribed, the combination of a horological in-
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strument, an electric circuit, means con-
trolled by said horological instrument for
controlling said electric circuit, said electric
circuit including an electric translating de-
vice, time devices of different time values,
electric translating devices of different time
values, controlling the latter, electric cir-
cuits for said respective electric translating
devices of different time values including
interrupting means controlled by said first-
named electric translating device, one of
said time devices provided with means con-
trolling said electric circuit for the other
time device at predetermined time periods,
electric translating devices for controlling
signals, and partial circuits for the latter
respectively having terminals respectively
for said respective time devices, said time
devices respectively including means for
controlling the electric connections between
said terminals. v ,

9. Tn a signal system of the character de-
scribed, the combination of a horological
jnstrument, an electric circuit, means con-
trolled by said horological instrument for
controlling said electric circuit, said electric

circuit including an electric translating de-.

vice, time devices of different time values,
electric translating devices of different time
values, controlling the latter, electric cir-

“cuits for said respective electric translating

devices of different time values including in-
terrupting means controlled by said first-
named electric translating device, one of said
time devices provided with means control-
ling said electric circuit for the other time
device at predetermined time periods, elec-
tric translating devices for controlling sig-
nals, signals controlled by said last-named
electric translating devices, means for selec-
tively connecting said signals with said re-
spective last-named electric translating de-
vices, and partial circuits for said last-
named electric translating devices respec-
tively having terminals respectively for said
respective time devices, said time devices re-
spectively including means for controlling
the electric connections between said ter-

minals.
- 10. In a signal system of the character

described, the combination of a horological

instrument, an electric circuit, means con-

55
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trolled by said horological instrument for
controlling said electric circuit, said electric
circuit including an electric translating de-
vice, time devices of different time values,
electric translating devices of different time
values controlling - the latter, electric cir-
cuits for said respective electric translating
devices of different time values including
interrupting means controlled by said first-
named electric translating device, one of
said time devices provided with means con-
trolling said electric circuit for the other

1,369,146

time device at predetermined time periods,
electric translating devices for controlling
signals, and partial circuits for the latter
respectively having terminals respectively
for said respective time devices, said time
devices respectively including means  for
controlling the electric connections between
said terminals, and said first-named circuit
including additional interrupting means
qualifying the durations of said signals.

11. In a signal system of the character de-
scribed, the combination of electric trans-
lating devices of different time values, time
devices of different time values controlled
thereby, electric translating devices for con-
rolling signals, signals controlled thereby,
partial circuits respectively having connec-
tion with the respective terminals of said
last-named translating devices, said time de-
vices including means for electrically con-
necting and disconnecting said partial cir-
cuits, and means for interrupting the circuit
formed by such connecting of said partial
circuits in advance of the interruption there-
in by such disconnecting of said partial cir-
cuits.

12. In a signal system of the character de-
seribed, the combination of electric trans-
lating devices of different time values, time
devices of different time values controlled
thereby, each of said time devices including
time positions of different time values, elec-
tric translating devices for controlling sig-
nals, and partial circuits between the respec-
tive terminals of selective ones of said last-
named translating devices and selective ones
of said time positions of different time
values of said respective time devices, said
time devices including means for controlling
the electric connection between said partial
circuits. »

13. In a signal system of the character de-
scribed, the combination of electric trans-
lating devices of different time values, time
devices of different time values controlled
thereby, each of said time devices including
time positions of different time values, elec-
tric translating devices for controlling sig-
nals, and partial circuits between the re-
spective terminals of selective ones of said
last-named translating devices and selective
ones of said time positions of different time
values of said respective time devices, in-
cluding releasable electrical connections for
readily selectively changing the time values
of said respective last-named electric trans-
lating devices, said time devices including
means for controlling the clectric connection
between said partial circuits.

14. In a signal system of the character de-
seribed, the combination of electric translat-
ing devices of different time values, time de-
vices of different time values controlled
thereby, each of said time devices including
time positions of different time values, elec-
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tric translating devices for controlling sig-
nals, partial circuits between the respective
terminals of selective ones of said last-
named electric translating-devices and se-

lective ones of said time positions of said re-

spective time devices, sald time devices in-

ccluding means for electrically controlling

the electric connection between said partial
circuits to control said second-named elec-
tric translating devices for a duration of
time, and means for qualifying said dura-
tion of time. L

15. In a signal system of the character de-
seribed, the combination of electric trans-

-lating devices of different time values, u

pair of time devices of different time values
controlled thereby, each of said time de-
vices including time positions of different
time values, pluralities of electric terminals
of similar polarities complemental to said

time positions of one of said time devices,

pluralities of electric terminals of opposite
polarities complemental to said time posi-
tions of the other of said time devices, elec-
tric translating devices controlling signals,
partial circuits respectively having electric
connection with the respective terminals of
said last-named translating devices, and
means whereby to selectively electrically
connect said partial circuits respectively

with said terminals of similar polarities and

with said terminals of opposite polarities,
said time devices including means for selec-
tively controlling the electric connection be-
tween said fivst-named electric terminals
and said second-named electric terminals.
16. In a signal system of the character de-
scribed, the combination of a horological in-
strument, electrically controlled time-device
mechanism, time value devices therefor, an
electric cirenit for controlling said time-de-
vice mechanism, control mechanism for said

circuit controlled by said horological in-.

strument, electric translating devices, cir-

cuits therefor embracing mechanism  con-

trolled by said time-value devices, signals,

and electric circuits therefor embracing

mechanism controlled by said electric trans-
lating devices. o

17. In a signal system of the. character de-
scribed, the combination of a horological in-
strument, electrically controlled time-device
mechanism, time value devices therefor, an
electric circuit for controlling said time-de-
vice mechanism, control mechanism for said
circuit controlled by said horological in-
strument, clectric translating devices, cir-
cuits therefor embracing mechanism’ con-

trolled by said time-value devices, signals, -

electric circuits therefor embracing mecha-
nism controlled by said electric translating

‘o

devices, and means changing the duration
of said last-named control. :

18. In a signal system of the character de-
scribed, the combination of an hour time de-
vice, a minute time device, an intermittently
actuated device for each of said time devices
comprising an electric  translating device,
and an intermittently movable element con-
trolled thereby arranged to move said time
device, a circuit control operated by said
minute time device arranged to control the

circuit for the electric translating device of

said hour time device, and a horologically
controlled circuit for said electric translat-
ing devices. ' , ,

19. In a signal system of the character de-
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scribed, the combination of a series of elec- -

itrically controlled signals, a series of partial

electric circuits for each of said signals; a-

series of interrupting means for said partial
electric circuits, and an electric resistance in
each of said partial circuits, said electric re-
sistances for.each of said signals being con-
nected in multiple, and arranged whereby
connection between the resistances of dif-
ferent series of resistances places said con-
nected resistances in series.

20. In a signal system of the character de-.

scribed, the combination of a minute time

device and an hour time device, each of said -
time devices comprising a pin-wheel, an in-

termittent device for actuating said pin-
wheel, and an electric circuit for said inter-

_mittent device, said electric circuit for said

hour. intermittent deviee comprising an in-
terruption, and mechanism actuated by said
minute pin-wheel for controlling said inter-
ruption. . . o
21. In a signal system of the character de-

-scribed, the combination of a minute time

device and an hour time device, each of said

time devices comprising a pin-wheel, an in-
termittent device for actuating said pin-

wheel, an electric circuit for said intermit-

tent device, - electric terminals arranged

about the axis of said pin-wheel, a coacting
electric terminal therefor, and means where-
by to cause rotary movement between said
first-named ‘electric terminals and said co-

_acting electric terminal, said electric circuit
for said hour intermittent device compris- .

ing an interruption, and mechanism actu-
ated by said minute pin-wheel for control-
ling said interruption. ‘ ' '

In testimony whereof I
signed my name in the
scribing witnesses. :

have hereunto

In presence of—
(. S. Hawkes,
Drrva WERNSING.

presence: of two sub--

SAMUEL M. THOMAS.
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