2 Sheets—Sheet 1.

o3
]
et
a=
<1l
==
A
-
.w_
S
=

ELECTRIC CLOCK SYSTEM.

©
o0
o0
1
>
o
D
iy
e
D
e
- |
QL
.
3
A,
L._.
)
-
©
0
LO
o
o
o
et

MLoz

Chrarles D). W&}??ez;

-

G)

()

N

M

o

Mapn

-y I N

Yy
Tn
Py

&

R

<,

ot

I

<)

CJ

s

=

5 ) fotor Citorn et

Tptde,

Washington, I, C,

N. PETERS, Photo-Lilhographer,




(No Model.) % Sheets—Sheet 2.

0. D. WARNER,
"ELECTRIC CLOCK SYSTEM.,

| gz Tapented Feb. 9, 1886,
D ' N R

W

No. 335,860.

E:;

- - el ——

— — — -

ol

Xy

RR

st
! I
IS

.!i 1 ) Ié:if I él
[l l" J ,
_l(- 1‘: - 20_—‘——-—55' —
E’ 1‘:1 ‘gt- =Mio:= oi e N =
e B Ol O o O = o] O EE o o
- o=
_;!__E =) o S S S = =Y
E ‘ =R -
j A
: e
E A8
!
|
|
:
-
|
I
t
|
|
|
|
|
i
}
i ﬂ +
L |
. | | 30
| | | * |
) I i
| ‘ .
=Tge— | _ _ - \‘MP
GWALWL%M 4! | | ‘ ' 8 ’VVUG’VI/[;O;Z*

Jé&? % @/C@o/é | Crearles D. Warizer:
/g . 5 % 8:3'13- foio a{?to—t.%c«%o/ | -

N. PETERS. Phato-Lithographer. Washington, D. C,




10

N

| T
{n

50

ad
N

40

45

50

UNTTED STATES PATENT

— —y— -

———r o = gt = m ek s d R T

CITARLES D. WARNER, OF ANSONIA, CONNECTICUT,

ELECTRIC-CLOCK SYSTEM.

— PRI

- o=

SPECIPICATION forming part of Lietters Patent INo, 335,860, dated February 9, 1886,

Application filed Sepfember 23, 1885, Serial No. 177,884,

{(No model.)

—————— - L E——e el

To all whom it may conceriv:

Be it known that I, CHARLES D. W ARNER,
a citizen of the United States, residing in An-
sonia, in the county of New Haven and State
of Connecticut, have invented certain new and
useful Improvements in Electrie-Clock Sys-
tems, of which the following is a specification.

The invention relates to the organization of
circuits and apparatusin which a centralregu-
lator controls the operation of any desired
number of secondary movements or dials.

The special object of the invention isto pro-
vide convenient means for operating a system
of this character, indicating the movements
of the dials,measuring the current employed,
and meeting the varied accidents and contin-
cencies which are liable to oceurin connection
therewith.

The invention consists in organizing theap-
paratus in substantially the following man-
ner: A central regulator is constructed to
transmit periodic impulses from any suitable
source.
through the cireuit containing the secondary
movements or else through a relay which op-
erates to control the cireuit-connections ofthe
system. Suitable switches are provided for
connecting the system with an auxiliary or re-
lief regulator, in case of an accident to theone
normally controlling the system. An indi-
cator consisting, essentially, of a secondary
clock is located in proximity to the prime
regulator, for indicating the condition of the
secondary clocks throughout the system. An
electrie gage is also provided for measuring
the battery-strength or the amount of current
employed for operating the system. Conven-
ient means are also provided for substituting
a ground-circuit for the metallic circuit, In
which the secondary clocks are usually in-
cluded, so that in case of a break in the line
at least a portion of the clocks may be oper-
ated while the line is being repalred. ©Sfiil
another circuit-connection is provided for in-
serting a test-battery, when required, for the
purpose of conveniently locating a break 1n
the line, |

In the accompanying drawings, IFigure 1
shows the face of the regulator, the switch
devices together with the cirenits and the sec-
ondary clocks in diagram. Fig. 2 illustrates

These impulses arve either directed

l

the system of circuits when a relay 18 em-
ployed.

Referring to Fig. 1 of the drawings, A rep-
resents a controlling-regulator, which is con-
structed to transmit in any suitable manner
electric impulses at regular intervals over ¢
conductor, 1. The conductor 1 leads to one ot
the contact - points 4" of a switch, B. This
switch is constructed with two arms, ¢’ and ¢,
the former of which is connected by a con-
ductor, 2, with a cireuit-closing key, I, fora
purpose which will be hereinafter described.
The front contact of this key i1s connected by
a conductor, 3, with the switeh-arm ¢°. 'The
switch-point o', corresponding to the one 4% 18

connected by a conductor, 4, back tothe clock.

The switehi-arm ¢’ is also connected by a con-
ductor, 5, with one pole of a battery, O. The
remaining pole of this battery is connected by
a conductor, 6, with a plate, ¢/, and from this
plate by a conductor, 7, with a switch-point,
7', A switeh, I/, normally rests upon this
point 7, and this is connected by a conductor,
8, with the main line L, in which the series of
secondary clocks kL i1s included. ‘T'he main
line 1., returning, is connected by a conductor,
9, with a switch, I®, corresponding to the
switch F’. The resting-point f* of this switch
is connected by a conductor, 10, with a plate,
¢!, corresponding to the plate ¢'. The plate ¢*
is connected by a conductor, 11, through an
indicator, H’, which is in reality essentially a
secondary clock-movement,and from this indi-
cator the connections are compleled by a con-
ductor, 12, through an electric gage, H*, con-
structed toindiecate the strength of the currents
upon theline. A conductor, 13, leads{rom the
oage to the switch-arm ¢, which has already
been referred to, and when the switch is in
the position shown in the drawings the con-
nections will be complete through the con-

ductor 4 back to the regulator A. Xach time,

therefore, that the regulator completes its cir-
cuit an impulse will be senf from the battery
O through thesecondary clocks, the indiecator,
and the gage. DBy operating the key X'a di-

rect connection may be made from the switch-
arm ¢ to the arm ¢, thereby actuating the
clocks independently of the regulator.

As it may sometimes occur that the regula-
| tor will be ocut of order or inoperative for
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some reason, 1t is desirable that means be pro- |

vided for readily substituting an extra or re-
serve regulator. For this reason the switch
B 18 provided with two extra contact-points,
b” and b, against which the respective arms
¢ and ¢* may be placed by moving them from
- their normal position. These points ?* and b*

(s

are connected by conductors 14 and 15, re-

spectively, with suitablebinding-posts, ¢’ and
10

quired, with an extra regulator. It frequent-
- 1y chances that the main line of the system
becomes broken or grounded at some point—
as, for instance, by reason of the carelessness
of the workmen in repairing other lines, For
this reason it is desirable to provide means
for sending the actuating-impulses through
such portions of the main line as remain
complete, or as great a portion of it as prac-
ticable, during the fime that the line is being
repaired, so that a portion only of the sub-
scribers will be inconvenienced. Inpractice,
therefore, it is proposed to employ convenient
means for placing one of the- clocks, prefer-
ably one located at or near the middle point
of the circuit, in connection with the ground.
It is then necessary only to ground one point

L5

2C

of the battery O, and the impulses will besent

to line, and those clocks between the central
station and the distant ground will be kept in
operation. The plates ¢ and e are to this
end constructed in the manner of switch-
board plates, so that they may be readily
placed in connection with a conductor, 16,
leading from a contact-plate, ¢, to the earth.
The plate ¢' is placed between the plates ¢
-~ and ¢, and, by placing a plug between the
plate ¢’ and either one or the other of the ad-

Jacent plates,the battery will be grounded upon
4c one side or the other while impulses are being
transmitted in the usual manner to the clocks
upon the other side, word having been pre-
viously sent to ground the main line at the dis-
tant point,. _

For the convenience of testing the line in
order to determine where a break may be, a
battery, o, is employed. This may be readily
placed in connection with either the conductor
8, leading to the line, or the conductor 9,
5o leading from theline, by means of a point, I

applied to the switches F” and F2. "The bat-

‘tery has one pole connected by a conductor,

17, with this point f* and the other pole con-
- nected with the earth by a conductor, 18.
55 To employ this battery it is necessary only for
the switch I, for instance, to be turned into
contact with the point f* and the inspector to
go to the first clock in the series, and, having
grounded it through a suitable ground-switch,
M, and having inserted his gage, to discover
whether or not a current traverses the circuit
thus made, as well as the strength of such car-
rent, Should he find the e¢ircuit to be com-
plete, he removes this ground and gage and
passes to the second clock and repeats the op-

30
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er&tion. In this manner the break will be |

(, which are designed to be connected, when re--

located between two clocks, and its precise
location then discovered.

The ground-switch may eonveniently consist

of two insulated contact-plates respectively
connected with the conductors leading to and
from the corresponding clock and an interven-
ing plate connected with the earth and adapted
to be placed in connection with either of the
first-named plates, as shown at M.

In Fig. 2 I have illustrated the circuit-con-

70

75

nections as controlled by the regulator A .

through tworelays, N"and N*. Therelaysare

incladed in the circuit controlled by the regu-
lator, and they in turn control the connections
of the main lines. Preferably
constructed to make and break the connections
of two separate main-line circuits. . The rega-
lator, instead of operating only one set of sec-
ondary clocks, operates, in this instance, four.
1t 1s evident that the number of relays might
readily be increased, and thus the number of
sets of secondary clocks also extended.

each relay is

30
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The organization of the switch apparatusis

essentlally the same in this instance as de-
seribed in connection with Fig.1. Instead of
having connections through the main line,
however, the connections controlled thereby
are vhrough the relays N"and N% Tach relay
1s provided with two pairs of contacts, m’ and
n' and m* and #°. The contacts m’ and m? are
carried upon opposite sides of onearm of the
armature-lever by yielding springs. The con-
tact m’ is connected by a conductor,20,through
an indicator, I, and with a contact-plate, 7.
This plate is connected through a spring jack
or switch, R, with a plate, e*. A switch, F°,

normally connects this plate through a con-

ductor, 21, with the main line L, in which a
set of secondary clocks isincluded. The main
line,returning,is connected by a conductor, 22,
with the switch I, and thus with the plate €.

‘One pole of the battery O’ is connected with

this plate by a conductor,23. The other pole
1s connected by a conductor, 24, with the plate
1%, corresponding to the plate ». The plates ¢

g0

95

I.0O

ITO

and 7*are normally separated from each other, -

but may be brought into connection through a
spring-jack,R’. Itisevident thusthatby com-
pleting the connections at m' »’ the clocksin the

11§

first set will be actuated. A second setis con-

nected with the contacts m* #* in precisely the
same manner. Theground-connections for the
battery O’ are made in this instance, when re-
quired, through the plate ¢* or ¢® and the inter-
posed plate ¢°. The test-battery is applied by
placing a switeh, F? or ¥*, into contact with a
corresponding point, f*, with which one pole
of the test-battery is connected in essentially
the same manner as described in connection
with Fig. 1. It will be noticed that the gage

is shown in this instance as not in circuit, but
as being provided with a double switch-cord, -
S, and a switch pin or plug, s, of well-known
construction. By inserting this pin in the
Jack R’ the mnormal connections from the
plate +” to the plate ¢* will be substituted by a
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connection through the gage. The current
sent to line may then be determined.

When 1t 18 desired to determine the strength
of the battery itself, the switch-plug 18 1n-
serted 1n the jack R°. The battery will then
beplaced uponashorteircuitthroughthe gage.
The current of thelocal battery o may betested
by the gage inthe same manner. The wire 30
is led from one pole to the plate ¢, which 1s
connected by the spring-jack R* with the plate
¢ and the wire 31, leading to the relay. The
ogage by being inserted at ¥’ 1s in the local cir-
cuit, and its strength 1s at once ascertained.
By thus having the gage independent of the
cireuits, one instrument may be employed for
testing all the circuits.

1 e¢laim as my invention—

1. The combination, substantially as here-
inbefore set forth, of a battery, a regulator,
nieans controlled by said regulator for making
and interrupting the connections of said bat-
tery, a series of secondary clocks included in
the circuit of said battery, a circult-closing
device applied to each secondary clock, con-
sisting of twoinsulated contact-plates respect-
ively connected with the conductors leading
to and {from that clock, and an intervening
contact-plate connected with the earth, and
means for grounding one pole of said battery.

2. The combination, substantiaily as here-
inbefore set forth, of aregulator, a circuit-con-
froller operated thereby, a battery, a series of
¢locks included in the circuit of the battery,
means for grounding said circuit at a distant
point, means for grounding either pole of said
battery, a second battery,and a switch for con-
necting said second battery in circult with a
portion of said clocks,

3. The combination, substantially as here-
inbefore set forth, of a battery, a regulator, an

indicator, secondary clocks, and an electric
cage, all included in the cireult of said battery,
a circuit-controller operated by sald regulator,
means for substifuting a second regulator for

the first 1ndependently of the remaining de- 45

vices in circuit, means for connecting either
pole of the battery with the earth, means for
connecting the main line with the earth at any
one of several points, a second battery, and
means for conneching the last-named battery
in an earth - circeuit with a portion of the main
line.

4, The combination, substantially as here-
inbefore set forth, of a regulator, a main line,
secondary electrie elocks ineluded in the same,
means controlled by said regulator for trans-
mitting impulses through said main line,a key
for completing the circuit-connections through
said main line independently of the operation
of said regulator, means for grounding said
main line at any of several distant points, and
means for transmitting Impulses from said
regulator through either portion of said main
line when so grounded,

b. The combination, substantially as here-

inbefore set forth, of the battery O, the

reculator, means controlled thereby for com-
pleting circuit-connections of said battery, the
switeh B, the key K/, the switches I’ and F?,
the plates ¢/, ¢°, and ¢, the main line I, and

the circuit-connections, substantially such as

described.
In testimony whereof I have hereunto sub-

seribed my name this 21st day of September,
A. D, 1885.

CHARLES D, WARNER,.

YWitnesses:
JOHN D). BALLOU,
(+L0. B, CLARK.
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