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To all whon, it may concern: 
Beit known that we, ERNEST LOWER BERRY 

and FREDERICK HARRISON, electrical engi 
neers, subjects of the Queen of Great Britain 

5 and Ireland, residing at Lyric Chambers, 
Whitcomb Street, London, England, have in 
vented certain Improvements in or Connected 
with Apparatus for Periodically Completing 
and Interrupting Electric Circuits, of which 

This invention relates to apparatus, or 
means for use for periodically completing and 
interrupting electric currents, and is more 
especially intended for use in cases where fre 

an electric circuit carrying a heavy current, 
and particularly when employing continuous 
currents. 
According to this invention the requisite 

electro-magnetic device such as a Solenoid, or 
of solenoids, in a shunt from the main in 
which shunt the current is not sufficient to 
cause injury of the contact devices. The ar 

device such as the core or cores, of the solen 
oid or Solenoids, makes or make, and breaks, 
-or break, the contact, or contacts, for the com 
pletion and interruption of the circuit in the 

3o main supply, the contact or contacts, pre?er 
ably consisting of mercury cups immersed 
in a liquid medium of a high flashing point 
which medium covers the contact point and 
lessens sparking. The invention includes an 

35 arrangement whereby a timekeeper coin 
pletes, and interrupts the circuit through the 
electro-magnetic device. The following is a 
suitable arrangement for this purpose which 
we will describe with reference to the accom 

Figure 1 is a view of the general arrange 
ment. Fig. 2 is a transverse Section of the 
dial and contact making and interrupting de 
vices and Fig. 3 is one of the insulating disks 

A hand or one of the hands C of the time 
keeper A, or some equivalent part operated 
thereby (we will refer to it as the hand) is 
connected by the rubbing contact spring Cl 
the shunt circuit B from the main C and a 
circular conducting strip C. on the clock face, 
or some part of the timekeeper traversed by 
the hand, is connected to the other of the 

wires b of the shunt circuit B so that the said 
circuit is completed by a contact piece a 
(preferably consisting of a light spring) on 
the hand C coming into contact with the afore 
said circular strip Ct. 

In order to leave only so much of the strip 
C. exposed as corresponds to the period dur 
ing which the circuit is to be completed we 
provide an insulating piece, or insulating 
pieces for covering so much of the said strip 
Cl' as corresponds to the period during which 
the current is to be off. To enable this to be 
Set to any desired period a convenient device 
consists of two disks d.d of insulating ma 
terial With parts cut away at the portions 
corresponding to the circular strip at so that 
these cut away portions of each disk can be 
made to coincide to their full extent, or less, 
and cover, or uncover, more or less, of the 
said circular strip C. One of the disks is 
shown in Fig. 3 the cut away part being 
lmarked ac. The contact piece C as it moves 
round with the hand C does not complete the 
circuit. So long as the said piece is on the disks 
did but, as soon as it leaves the said disks 
and comes into contact with the conducting 
strip a beneath the said disks, the shunt cir 
cuit is completed and the Solenoid, or solen 
oids, is or are energized to complete the cir 
cuit from the main. We have shown one so 
lenoid at E in the shunt circuit its core e be 
ing connected to a lever e centered at e and 
having at its other end a contact piece e' 
which when it enters the mercury cup F com 
pletes the circuit from the main. As soon as 
the said contact piece C. on the hand a comes 
again on to the uncut away portions of the 
disks did the solenoid E (or solenoids) ceases 
(or cease) to be energized, and the solenoid 
core e fails so that the contact piece e' leaves 
the mercury cup F and the circuit from the 
main is broken. 
The device above described is well adapted 

to be employed in combination with a device 
such as is described in the specification of an 
application for patent filed by us on the 6th 
day of October, 1893, under Serial No.487,366, 
as the intermittent changes of the circuits car 
rying the main current to effect the illumina 
tion of different lamps or series of lamps, can 
be made by means of a Solenoid or solenoids 
as herein described, energized by a shunt cur 
rent in the circuit of which is situated a con 
tact changing device such as is described in 
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our said specification. This is indicated at 
Y as being situated in the shunt circuit y in 
which the coils of the solenoids G. Gare in 
cluded. The cores g g of the solenoids G. G' 
are connected to either end of a lever H cen 
tered at h. The said cores therefore counter 
balance each other. They have at their lower 
ends contact pieces which enter mercury cups 
I and J so that the circuit from the main is 
completed and interrupted as desired. In the 
arrangement shown there are two sets of 
lamps K and L and the circuits are so ar 
ranged that when the contact is made in the 
mercury cup I the circuit through the set of 
lamps K is completed and that through the 
other set L is interrupted and the reverse 
when the contact is made in the mercury 
cup J. 
When the apparatus is to be put in opera 

tion the disks d dare adjusted so that the 
gaps a between them leave a space exposing 
the contact piece a to an extent and in a po 
sition corresponding to the period during 
which the apparatus is to be in operation. 
The circuit B is therefore completed when the 
spring a by the movement of the hand comes 
into contact and while it remains in contact 
with the exposed portion of the contact piece 
a' and the solenoid E is energized so that its 
core e is raised and contact is made in the 
mercury cup F to connect the wires m at that 
place. The said wires m, are connected by 
the wires m” with the ends of the solenoid 
cores g.g. The wire in leads from the main 
C to the central conductor n° between the 
sets of lamps Kand L. The lamps Kare also 
connected to the conductor p” which leads 
by the wire p to the mercury cup I and the 
lamps L are in like manner connected to the 
conductor g which leads by the wire q to the 
mercury cup J. As the switching device 
Y is rotated by the clockwork motor Y the 
current passes by the shunt y at intervals al 
ternately around the coils G. G* respectively. 
In the drawings it is presumed to be passing 
around the coil G° so that its core g is at 
tracted and raised from the mercury cup J 
and the core.g. falls and the contact is made 
in the mercury cup I and the current from 
the main then passes to the lamps K by the 
wire in conductor in through the lamps K 
thence by the wire p' and p mercury cup I 
and solenoid core g wire mand the wires m. 
(and through the contact e and mercury cup 
F) back to the main. When the next con 
tact is made by the switch at Y the coil of 
the solenoid G is energized so that its core is 
lifted from the mercury cup I the core g de 
scending and making contact in the cup J 
and then the currentis cut off from the lamps 
K and passes from the main by the wire in 
conductor in to the lamps Land thence by 
the conductor g wire q mercury cup J core 
g-wire mand wires m (and contact e and 
mercury cup F) back to the main. This takes 
place alternately as long as the shunt circuit 
B is completed but as soon as the spring a 
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leaves the conducting strip a and comes upon 
the insulating disk d the circuit through B 
is interrupted the core e falls the contacte 
is lifted from the cup F and the circuits 
through the lamps are discontinued the stem 
e rising and stopping the clockwork motor 
Y by coming in contact with its flier 2. It 
will be seen that when the circuit through B 
is interrupted the circuit through y G, G is 
also interrupted. 

In place of the contacts with the mercury 
cups being made as described it will be evi 
dent that they may be made in the reverse 
sense that is that the contact in the cup F 
may be made when the solenoid E is not en 
ergized and broken when it is energized and 
that the contacts with the cups I and J may 
be made when their respective solenoids G 
or Gare respectively energized instead of a 
described. 
The mercury cups F, I and J are shown as 

being immersed in a liquid medium, r con 
tained in the vessels's the said medium be 
ing one of a high flashing point. 
Having now particularly described and as 

certained the nature of the said invention and 
in What manner the same is to be performed, 
We declare that what we claimis 

1. In apparatus for periodically complet 
ing and interrupting electric circuits the 
Combination of a time keeper provided with 
contacts which maintain a shunt circuit 
closed for any predetermined time and a clock 
Work or other motor operating a circuit 
changer or switch also in a shunt circuit in 
which is an electro-magnetic device such as 
a solenoid or Solenoids operated at intervals 
to complete a circuit or circuits to lamps or 
the like all substantially as hereinbefore de 
scribed. - - - - - 

2. In apparatus for periodically complet 
ing and interrupting electric circuits the 
combination of a time keeper provided with 
contacts which maintain a shunt circuit 
closed and open for any predetermined time 
a solenoid in the said shunt circuit operat 
ing a contact which completes or opens a 
circuit from the main to two or more sets of 
translating devices, a motor and a switchina 
shunt from the main the said shunt being 
provided with solenoids in branches of the 
said shunt and contact pieces alternately 
operated by the solenoids to complete the 
circuits from the main to the two sets of 
lamps or translating devices alternately sub 
stantially as hereinbefore described. 
In testimony whereof we have signed our 

names to this specification in the presence of 
two subscribing witnesses. 

ERNEST LOWER BERRY. 
FREDERICK HARRISON. 

Witnesses: 
HUBERT STONE, 
WILLIAM. F. UPTON, 

Bil. }, 47 Eincoln's Inn Fields, London, 
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