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UNITED STATES

PATENT OFFICE.

JOHN CORNELIUS WILSON, OF BOSTON, MASSACIIUSETTS.

TIME-INDICATING APPARATUS FOR ELEUTRIC CIRCUITS.

SPECIFICATION forming part of Letters Patent No, 310,106, dated December 30, 1884,

Application filed January 23, 1884, (No model.)

To all whom it may concermn:

Be it known that I, Jomny C. WILSON, of
Boston, county of Suffolk, and State of Mas-
sachusetts, have invented an Improvement in
Apparatus for Indicating Time on Klectric
Circuits, of which the following description,
in connection with the accompanying draw-
ings, isa specification, likeletters on the draw-
ings representing like parts.

My inventionrelates to an apparatus forin-
dicating time on an electric circuit, the cor-
rect time being denoted by a proper signal at
any one of the signal boxes or stations of an
electric circuit, without interfering with the
cmaployment of the said circuit for transmit-
ting other signals.

The transmitting apparatus for the fime-
signals consists, mainly, of two multiple sig-

‘naling devices,one having aseries of signaling-

surfaces corresponding tothehours of the day,
and being actuated once 1n an hour to pre-
sent o new surface, the signal of which corre-
sponds to the hour just begun, and thesecond
multiple signaling deviee having signaling-
surfaces corresponding to each minute, and be-
ing moved once a minute to present the sur-
face corresponding to the minute which will
next be arrived at. The said signaling de-
vices are actuated by electro-magnets the eir-
cuits of which are controlled by a standard
clock, and the contact springs or devices €o-
operating with the said multiple signaling-
surfaces to produce the desired signals are
actuated by motors the circuits of which are
also controlled by the said clock, and which
are so arranged that the last stroke or elee-
trical impulse of the minute-signal will take
place exactly in the minute. DBy this trans-
mitting apparatus electricimpulses aretrans-
mitted over one or more electric circults ca-
pable of producing on a suitable signal-re-
ceiving instrument signals which will be un-
derstood as representing hours and minutes,
the said signals being preferably a number of
taps on a bell or sounder corresponding to the
number of the hour last passed, followed by a
slight pause, and then a number of taps cor-
responding to the minute which is just arriv-
ing, the units and tens of the minutes being
preferably separated like the well-known fire-
alarm signals.

Tigure 1 represents a sufficient portion of

L — — ——

the transmitting apparatusat the main or cen-
tral station to illustrate this invention, the
clock mechanism being shown mainlyin front 53
elevation, while the hour and minute signal-
ing devices are shown in plan to more clearly
illustrate their main operative parts. Ifig. 2

is a detail of a portion of the elock mechan-
ism, it being a horizontal section on lime & @, 60
Fig. 1, looking upward; Tig. 3, a front eleva-
tion of the hour-signaling mechanism; and
Fig. 4, a diagram of the circuit containing the
said time-transmitting mechanism, & signal-
box, means for receiving the time-signals at 63
the said box, and means for transmitting sig-
nals from the said box independently of the
mechanism for producing time-signals.

The transmitting apparatus (best shown 1n
Fig. 1) consists, mainly, of a standard clock, 70
A, the pendulum-rod ¢ of which is providec
with a contact-point, ¢', which at each vibra-
tion of the pendulum enters mercury in a cup,
«*, thereby closing a local eirecuit, «’, through
an electro-magnet, «f, which actuates the es- 7
capement-anchor «* of secondary train ¢’ ¢’ @
the wheel «¢® of which is thus caused to rotate
once a minute and the wheel ¢° once an hour.
During the last minute of each hour the wheel
¢ causes an eleetrical contact to be made with 8o
a spring, b, thus closing the circuit o° through
a magnet, 0% the armature-leverof which actu-
ates a pawl, 0, (see Fig. 3,) engaging a ratchet,

b, fast upon the arbor of the hour-signaling
device 0°, consisting of a concave drum hav- 33
ing ab its peripherya series of notched signal-
ing-surfaces, 0%, which extend lengthwise of
the drum, and are sucecessively brought by the
partial rotation of the said drum, produced
by the pawl 0°, one at a time, within range ot go
the co-operating contact-spring 0°, which ab
the proper time is revolved by a suitable mo-
tor ortrain of wheel-work,0’. Thesaidspring

b' and drum 0° control the circuit ¢, one por-
tion of which is connected by a suitable con- g«<
tact-spring, 0°, with the said drom, and the
other portion of which is connected with the
spring 07, so that the said cireunit ¢ is closed
when the spring 07 touches a projecting por-
tion of the signaling-surface 0% and is broken 1co
when the said spring passes across between
two such projections, thus electrically break-
ing and closing the circuit to produce signals
of the character commonly used in fire-alarm
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and district telegraph systems.
retaining-pawl, engaging the ratchet o', pre-
vents bqeluvfud 101:&11011 of the drum 0°. It
will be seen that during the last minute of

each hour the drum 7” is thus moved to pre-
sent the signaling-surface for the next hour,
and that the said surface will ren nain in posi-
tion during the whole hour, so that whenever
the spring Z) revolves it will send the signal
j'ndlcatuw the said hour. The arbor of ‘[he
wheel @' 18 provided with a stud, d, which,
once at each revolution of the said w hcelm—-m
1 other words, once a4 minute—closes a loc: )
circuit, d’, through the actuating-magnet &’ of
3! swmhnﬂ dmm d’, stiilar in GO]]‘SleCtIOl]
and 0pemt10n to the one 0’, except that in-
stead of twelve signals it has SixXty. corre-
sponding to each minute of the hour, and fhe
ratchet-wheel d', by whieh it is actuated, has
sixty teeth. At the same time, during each
minute, and preferably just after the end of
the minute, the magnet @ is charged, and
causes the pawl d’ to engage the alehet (?*and
move the drum « to pr {J.S(‘llt the signal for the
next minute in position to co-oper ate withthe
spring @', actuated by the motor &, the said
Spring d’ (,0 -oper atmn with the said smfﬂce of
thedrum d’ to open and close the same cireuit,
¢, that 1s controlled by the drum 7 and Splll]“
b of the hour- Swnalmn device.
in order to tmnsnut The signals once each
minute, so that a person having suitable in-
struments in the eirenit controlled by the ap-
paratus can ascertain the exact time without
waiting longer than @ minute, the actuating-
motms 0" {md (" should bhe 1e]<115ed once 1n
{‘.:1{3]1 minute, thereby transmitting the hour-
1enal, 101]0\1 edd by the minute- 51011{11 To ace-
1;01111)11%]1 this, the said wotors or trains ° @
are controlled by detents o™ g™, operated by
clectro-magnets 4™ and d%, the former in acir-
(mt D", u;lmmlud by a mcmt closing stud,
D', and Spring b, closed once ab cach rotation
of the wheel (r“' preferably about fifteen or
twenty seconds before the end of the ninute,
In like mamner the detent-magnet d* of the
minute-signaling device is in a cirenit, dv,
controlled by a ecircuit-closing stud, d“, and
spring «", which close the cir uuL of the mag-
net d“, 1(:1(}:1511]“ the train d° just before t]w
end of a mmuto the operation being prefer-
ably so timed that the spring JF will arrive at
the last portion of the co-operating surface
just at.the end of & minute. In order to in-
sure this result, the last projections of all the
blﬂmlmﬁ—&mLwes are at the end of the drum

remote from the spring d' when in its normal

position of rest.  The arbors for
@’ are preferably provided with pointers 5"
A, (see Fig. 3,) which,in connection with suit-
able dials, “indicate their position, so that an
qttendant may at a glance compare them with
the hands of the clock A, and thus ascertain
whether they are in the proper position.

By the apparatus thusfar deseribed definite
signals are produced once each minute, indi-
,11]1]; the hour and number of minutes past

the drums ??®

—

wire ¢" with one pole of t]1

/* with the same end as the Spring /.

A suitable | the hour by a corresponding number of elec-

trical impulses in the circuit ¢, and where it
1s 1ntended to use the fbplmzmbus merely for

indicating the time, the said circuit e might
merely extend thy Olwh all the stations wher
the time-signals are to be produced, and con-
tain eleetlo - magnetie instruoments—snech as
tap bells or sounders by which the said sig-
nals may be made aundible to the obselvm

3.

such instruments being preferably normally

shunted from the 011*@1111 and the shunt of any
of them broken when it is desired to ascer-
tam the time. When, however, the circuits
¢ to be employed 101 other purposes—as
for transmitting signals of the usual district-
telegraph appﬂmtus—the arrangement shown
in I‘]ﬁ 4 may be adopted. In thls figure the
drams 6° @ and their co- operating springs 0’
@ only of the time-tr ansmitting apparatusthus
far described are shown, mid the elrenit ¢
controlled by them inel ude,% a number of elec-
tro-magnets, ¢, corresponding to the numbel
of diitferent (311@1111% over which the time-gig-

nals are to be transmitted, one only of Such'

circults. being shown. The armature - 10V01
of the maﬂuet ¢ controls a loeal cireunit, ¢, in-
cluding the clectro-magenet ¢ of a 11.;11]51111[;
ting 1115[111111011‘( the ar umlule lever ¢ of which
has two contact-preces, ¢' ¢, the former of
which 18 mnuectwltluouﬂh thesaid lever and
¢ main battel y 1 3,
and the iatter of which contact-pieees, ¢, 18
isulated from the lever ¢ and connected by
Wit u ¢’ with the opposite pole of the main
battery B, by which the signals are transmit-
ted over the maln-line civeuit I..  When the
avmature of the transmitter is unattracted, as
shown in IFig. 4, the two contact-points ¢' ¢
are In 0100111(,11 connection with contact-
springs /° /7, eonnceted witl
the niain line L, thus Interposing the battery
D in the %ml ]me, and when Ihv sald arma-
ture-lever ¢’ 1s attracted the contact- points ¢!
¢’ are brought into connection with 51)1111g%
/7 7 and disconnected with the springs 1 f/,
111115 reversing the position of the battery B
in the main ]m(, without opening the said line,
the spring /7 being connected with the same
end of the line as tlmwr ing /7, and the spring

transmitter thus produces o series of reversals
in polarity of the current trav ersing the main
lime L, which may pass through any desired
number of gignal-boxes S, ol any snitable or
usual const m(,tmn thesaid hoxes being shown
1 this instance as containing a me(, wheel,
g, connected with the line U]LE‘I]H“ the box at
one side, and having aspring, ¢/, J(ﬁ;tln“ on 1ts
notehed periphery connected with th(} line
leaving the box at the other side, the saidline
passing through a maguet, 7, havi INg a polar-
ized ar nmtme Wy piv oted betu een Lhe poles
of the said Jmnnet 11 suech a manner that it is
caused to rock on its pivot by the reversal in
polarity of the said magnet £, which is nor-
mfﬂly shunted by aspring, 4, eolmeeled by wire

¢ with the main lquboyond the sard magnet,

L opposite ends Of
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by its local cireuit.
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The said spring rests on a brake-wheel,
notched to correspond with the one g, m1d

portion of its periphery at ¢, which leaves the
shunt open and the magnet 7 in cirenit after
the signal has been given by the notehes ol the
brake-wheel in order to permit a return-sig-
nal to be sent from the main office alter the
signal produced by the brake-wheel has been
received there. The shunt ¢’ contains a cir-
cuit-breaker, m, which may be opened at any
time in order to throw the magnet /» into cir-
cuit, so that the reversals in polarity of the
current traversing the main line produced by

the transmitter ¢* ¢’ will affect the said mag-
net h, causing its armature to vibrate and

strike a number of taps on the bell 2° corre-
sponding to the number of movements of the
transmitter-armature, or, in other words, to

the number of alternate openings and closings .

of the cireuit ¢, produced by the time- Slmml
g devices befme described. 'The qglmls
’rmnsmltted by the brake-wheels ¢ of the sig-
nal-boxes or out-stations of the main office ov
central station are received by a relay, R, the
armature of which is not appreciably atlected

by reversals in polarity of the current, and

consequently does not respond to the time-
signals, the said armature controlling a local

circuit including a recording apparatus, 1, of
any suitable or nsual construction. Although

the said relay ¥ is not affected by the appa-
ratus for transmitiing the time-signals, 16 1s
desirable,nevertlieless,to disconnect the time-
signaling apparatus from the circuit while
other signals are being transmitted, and to
accomplish this the main line 1. passes through
another relay, #, which 1s not appreciably af-
fected by the reversals in polarity,but which,
when the circuit 1s broken by tlie fivst noteh
of the brake-wheel g of the signaling-instru-
ment, permits its armature to tall backward,
thus elosing a shunt, ¢ ¢, for the magnet ¢ of
the transmitter, which is no longer affected
The armature of the re-
lay t,when thus retracted, also closes a shunt,
¢ t*, around its own coils, so that it will not
be again attracted upon the subsequent clos-
ing of the main line L at the brake- wheel,
and the transmitter ¢* will re:nain inoperative
until the armature of the magnet ¢ 18 restored
to its normal position, which may be done, if
desired, by breaking the shunt ¢' by means of
a key, t", atter the mml has been properly
received and answer ed,

1 claim—

1. An apparatus for transmitting time-s1g-
nals, consisting of a signal-transmitting dran
having signaling-surfaces extending length-
wise thereof corresponding to the hours of
the day, and a similarsignaling-drum having

signals corresponding to the minutes of an

having, in addition, & long notch or reduced |

hour, combined with contact-springs co-oper-
thmn with the said surfaces, and mechanism
for tmnuw the said drums to present the dif-

ferent gig n%lmﬁ -surfaces in tarn at the proper

times to the ,:,"ud Springs, and motors for re-

volving the said springsto transmit thesignals
of the surfaces thus plesented to tiem, “sub-
stantially as described.

2. A clock or train of wheel-work hav-
ine a uniform or timed movement, and signal-
transmitting drams having cir emt coutlolhnﬂ
surfaces cxtendmn lenﬁthmse thereof for pro-

| ducing hour and mintte signals, combined

with contmt -springs co-operating with the

said surfaces, electro-magnets controlling the
rotary movements of the said drams and

springs, by which movements the different
surfaces are presented to the springs and the
latter revolved to transmit the corresponding
signals, and cireuit-controlling deviees gov-
erning the condition of the said magnets op-
erated by the said clock, substantially as and
for the purpose described.

2. A main station and sub-stationor signal-
box and electric cireult connecting them, con-
taining automatic apparatus for transmitting
signals from the sub-station to the main sta-
tion, combined with transmitting apparatus
controlled by a clock for transmitting signals
at definite intervals of time to the sub-station,
and appliances, as set forth, whereby the
clock-controlled signals are automatically re-
moved from the circuit upon the transmission
of & signal from the sub-station to the main sta-
tion, substantially as described.

4. A signal-drom having signaling-surfaces
extending lengthwise thereof to produce sig-

| nals, each representing a definite time, and &

contact-spring and motor to transmit signals
from the said drum, combined with meohfm-
ism to turn the said drum intermittingly to
present its different surfaces to the contact-
spring and release the said motor, and a cloek
contr ollmo the sald moving .and releasing
meclmuisms, substantially as deseribed.

5. A signal-transmitting deviece controiled
by a cloek for transmitting at definite times
signals indicating the time of transmission,
combined with an eleectric cirenit containing
signal-receiving instruments and shunts there-
for, provided with circuit-breakers, whereby
the said shunts may be opened and the recelv-
ine-instrument caused to respond to the next
sienal of the clock-controlled transmitting-in-

strument, substantially as described.

In testimony whereof I have signed my
name to this speecification in the presence of
two subscribing witnesses.

JOHN CORNELIUS WILSON.

Witnesses:

JOS. P. LIVERMORE
B. J. NOoYzEs,
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