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To all whom Tt may conceri:

Be 1t known that we, JoHN SIBLEY R1CH-
ARDSON, SAMUEL JEVONS, and WILLIAM AT.-
FRED GENT, subjects of the Queen of Great,
Britain, 1651d1nﬂ at Blrmmohdm county of
\mewh Enn'ldnd have 1nvented certain new
and usefn) Improvement.s n Eleetrlcally-muﬂ
minated Devices, of which the following is a
specification.

Our invention has for its object improve-
ments in connection with the mechanism of
electrically-illuminated devices for automat-
lcally making and breaking electric circuits
used 1n such electrically-illuminated devices
by which we are enabled to dispense with the
use of motors and lessen the cost of manu-
tacture and maintenance and also to illumi-
nate such devices in a steady and regular
manner, and this we aceompllsh by Lhe use

operate the mechanism for making the con-
tacts of such elee‘m10&113%11111111111%@& devices
as advertising signs, pictures, and thelike—
that is to say, the weight by its descent op-

erates the mechanism which produces the

necessary electrical contacts and at a given
point causes the main current to be directed
through the solenoid, thereby pulling or 1ift-
ing the weight to 1LS normal position ready
fm the neat action.

In order that our invention may be more
clearly understood and easily carried into
practical effect, we have appended hereunto

four sheets of drawings, upon which we have:

illustrated an example of our mechanism for
operating electrically-illuminated devices.

Figure 1 is a front elevation of our appa-
ratus with the front plate removed. Tig. 2
18 & broken plan view of I'ig. 1 with the mag-
net removed. If1g. 3 is a view showing the
mechanism of the solenoid cup-break. Fig.
418 a view showing the mechanism of the
main breaks. Iig.d is a view showing {the
cam action for making the different contacts
for the electrically-illuminated devices. Fig.
6 18 a diagram view showing the various con-
nections.

in carrying our invention into practice we
mount the solenold, with its bobbins A, on the
support @', which i is fixed to the frame a? of
the machme. IFitted into these bobbins are

of a welﬂhb and a solenoid, which actuate or

— e —

the cores B B, made 1n two parts, the top
halves being brass and the lower halves be-
1ng soft iron, which pass up the center of

these bobbins and are fixed at their lower gg

ends to the cross-bar or crown-piece ', and
this ecrown-piece is supported or carried by
the pel‘*pelmlculm' bar 0°, which is free to
work in the bearing 0°, fixed to the frame of the
machine.
1s the weight D for lowering the bar 0? after
1t has reached the limit of its upward stroke.
IFFixed on theshaft K, which is mounted in the
frame ¢ is the gear- ‘wheel B , provided on its

Mounted onthe topof thecoresB I3 6o

face with the studs or projections e, e, ¢, 65

and e¢’, fixed at equal distances apart, which
engage with the movable catch 04, pivoted at
L% to the bar 0%, and this eatch is kept in its
normal position by the flat spring 0% The
bar 0° as shown at FFig. 1 is at its lowest po-
sition; but when it is raised by the action of
the solenoid on the cores B I3 the cateh 0,
which is resting upon the stud ¢*, is pressed
backward as it comes incontact with the stud
¢’ until the bar {*has reached the limitof its
upward stroke and the cateh has cleared the
stud ¢>.  This cateh then shoots forward into
1ts normal position by theaction of the spring
0°, so that it rests upon the stud €. The com-
bined weight of the weight D, the cores I3 B,
and the bars D' and 0 now cause the bar 07
to descend and the cateh O to bear upon the
stud ¢*, thereby revolving the wheel E' one-
qucmet of a revolution, and in order to regt -
late the SDBL(] of this wheel I’ we gearitw ith
the pinion-wheel ¢° fixed on the shafs el
mounted in the frame of the machine. Also
mounted on the sha ft ¢' 1s the wheel €° gear-

ing with the worm ¢”, formed on the enfl of
tho spindle ¢!, mounted in the frame ¢’ , and
on the other end of thisspindle we mount the
“flier” e¢''. Thus by adjusting the wings of
this flier we can further regulate the down-
ward motion of the bar {°.  Coupled to the
shalt I orformed in one with thisshaftis the
snaft I, which revolves a quarter of a revo-
lution each time the bar 0° descends. One
end of this shaflt is mounted in the standard
/', and on the other end we fix the cam /2
which engages with the cateh formed on one
end of this cranked lever f°, pivoted at 7 to
the frame ¢, and on the other end of thisle-
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ver we fix the fork 77, which spans and dips |

into the mercury-cups II and II', to which
theendsof thesolenoid are connected. When
the bar 6® has reached the limit of 1ts down-
ward stroke, the
position as shown at Fig. 3, thus suddenly
releasing the catehon the eud of the lever 17,
which (llops into one of the notches in the
cam Dby the action of the spiral spring f°,
thereby raising the fork s out of the mer-
cury-cups, which causes the solenoid to pull
the cores and weight up again ready for an-
other quarter-revolution, as hereinbefore ex-
plained. Also fixed on the shaft I are a se-
ries of the cams J, one for each electrical cir-
cuit, according to the number used 1n display-
ing the fmdveni%ement operating the cranked
lever 7" and 7%, pwoted to the bracket 51, for
completing the respective electriecal cirenits
in the following manner: As the cam J re-
volves a qn{uteu of a revolution it allows the
fork 7%, fixed on the end of the lever 7', by rea-
son of its own weight to %Uddenly drop Into
and bridee the mercury-cup 7* and trough /°,
thus completm a cireuit, and at the same
time the fork ;% on the end of the lever j ics
resting in the mereury-cup 7% and trough 7
03 Glearly shown. at Fig. 5, and dmmg the
same quarter-revolution the lever 77, with its
fork 9% will be gradually raised out of the mer-
cury- eup 77 and trough 7° until it reaches the
point 7Y on the cam I when 1t will &tddenh
drop and the fork 4* enter the mer cury-cup g’
and trough 7°. Then as the cam continues LO
revolve the fork 7° on the end of the lever 7',
which still remains in the mercury-cup 7*and
trough 7°, will be gradually raised out of the
mercury-cups until it reaches the point 7” on
the cam, and so on, first one lever and then
the other being gradually raised. The series
of cams mounted on the shaft I¥ are so formed
that each lever on one side drops in rotation
during one quarter of a revolution and all
rise gradually at the same time during the
next quarter-revolution. The cam shown

represents the first to drop, each succeeding

cam being so formed as to allow the levers on
the one side to fall in any required order and
those on the otherside to rise simultaneously
during the same quarter-revolution, this
process being reversed during the next guar-
ter-revolution.

In order to switch elff the current entirely
when the levers with their forks are all dip-
ping in the mercury-cup on the cone side, the
current which passes along the main cavle
W (see diagram Ifig. () goes straight to the
mercury-cups I and H', which are &lso joined
up-to the solenoid, and from thence to one
side of each of the two main cup-breaks n’
and »n’, so that whatever current is in the
main circuit passes through the solenoid-fork
£3, which is in the mercury-cups H II', and not
through the solenoid; but when the quarter

of a revolution is completed the lever 19 is re-
leased by the cam /=« ag previously explained,
and the fork Tifted out of the cups H II'. |

cam /- is Limed to be inthe

4 634,012

Jonscquently whatever current was passing
{hrough this fork must now pass through the
solenoid, which thus lifts the cores I3 ]:3 and
the w elﬂht D, and consequently the bar 07,
upwmd, and as this bar, which is provided
with the two projections @ >, rises the lower
projection - catehes under and lifts one end
of the lever I, which is pivoted at [’ to the
frame ¢? thus causing the catch (* on the
other end to d@bcend and pull the eight-
toothed ratchet-wheel 5, w hich is {ixed on the
shaft/t, also mountedin the frame, aroundone
tooth—that is, one-eighth 1ev01ut1011 Also

mounted on thlb ﬂmft [1is the main break-

qam M, which revolves one-eighth of a revo-
lution each time the ratchet-wheel 1s moved
one tooth. Thuswithevery one-eighth revo-
lution of the eam M it will be seen that the
cranked levers N and N, which are pivoted

to the bracket 22° and held against this cant

by the spiral springs 77, will rise and fall al-
ternately, thereby making and breaking their
respective main circuits.  In the examples as
shown at Ifig. 4 the end of the lever N to

which is fixed the fork n*has just sprung up

out of the mercury-cupsn’, thus breaking the
cireuit in these enps; but the end of tho le-
ver N which is prouded with the fork ="
has been pushed by the action of the cam M
on the opposite endinto the mercury-cups ',
thus making the circuit in these cups. At
the next one-eighth revelution of the cam M
the lever N will make the circuit and the le-
ver N’ will break it, and so on, alternately
and auntomatically. The forks in all cases
which dip into the various mercury-cups are
insulated from their levers, and asthese forks
bridge their respective cupu, which are filled
with mercury, they complete the electrical
circuit.

IFig. 6 shows connections for fourteen cir-
cuits, seven forspellinga wordin white lamps,
and when that circuit is switched off the other
seven circuits are lighted up with colored
lamps. Thecurrent starts from the cable YW
to the solenoid-cup 1l.
by the mercury-switeh 77, it goes through this
to the mercury-cup II" and thence to the two
mercury-cups 7’ and n', which are joined up.
Suppose the lever N’ be dow n, with the fork
n%in the mercury-cups n'. The current T0es
along this to trough 55, then along to the va-
rious lamp-circuits X, and returning to the
negative cireuit, which-does not come to this
oear. The next time the current passes
through the lamp-cirecuits N/, (shown in dia-
oram on left-hand side,) and soon alternately.
If only one colorof lamp is wanted—that 1s,
seven eireults only—Dboth sides are connected
with the one set of lamps. It will be evident
that the solenoid may be fixed under the mech-
anism orin any other convenient position in-
stead of above, as shown, so long as it is con-
nected in such a way as to enable it to raise
the welight and 1ts attachments.

We claim— _

1. In combination with the eleetric illumi-
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nating devices, means for antomatically mak-

ing and breaking the circuits leading thereto, -
a falling weight, a solenoid for lifting the

weight connected in the circuit leading to the
{lluminated devices,aswiteh controlled by the
movement of the weight and solenoid-core for
diverting the current through the solenoid,
substantially as deseribed.

2. In combination, the lamps and their cir-
cuit connections, the double switeh control-
ling the circuits to the two sets of lamps, a
solenoid and weight, a switch for diverting

the currentthrough thesolenoid when the core |

and weight have reached their lowest position

and means for operating the double switch, |

said means being operated by the rising move-
ment of the solenoid and weight, substan-
tially as deseribed. |

3. Incombination, the weight and sclenoid- |

cores, the lamps, the circuit connections lead-

b
e

ing thercto, the contacts 7° and 5° controlling
the lamp-circuits, means operated by the fall-
ing of the weight and solenoid for controlling
the said contacts, the switeh for controlling
the passage of the current through the solen-
oid, said switch being operated at the final
downward movement of the solenoid and
weight and the swilches controlling the eir-
cuits to the two sets of lamps, said switches
being controlled by the rising movement of
the solenoid and weight, substantially as de-
seribed.
Inwitness whereof we have hereuntosetonr

hands in presence of two witnesses.

JOIN SIBLEY RICHARDSON.

SAMUEL JEVONS.

WILLIAM ALFRED GEN'L,

Witnesses:
SYDNEY SAKRE,
I, B, FRIEND,
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