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Sl ot all whom it iy concern. .
E (28 Be'it known' that' I, CAMPBELL SMaRT, a
~ stubjeot of the King of Great Britain, resid-
‘ing ‘at 13 Carlton Terrace, Swanse 2, 1 tie
-counity:of 'Glamorgatn, England, have‘invent-
-ed ftéw and useful Iriprovements in Appara-
~ tus for Commuting Electric Currents '
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Passing

 Through' Combined 'Are and Incandescent

- ure of an-arc-lamp.

- Lamp Circuits, of which the following is &

. 10 Spécification; -

Fi L

‘My.‘mvention relates to improvements in

* commutators for electric currents of com-.
“bined "aréand incandescent

lamps;-and the

s

‘objects of my invention are, first, to provide
‘edns for ‘varying “the - current
. through thé circuitsof electric arc and incan.
- descent lamps in such manner that when the
- arc-lamps ‘are burning during evening load
- the incandescént lamps will be cut oft, while
‘to switch on‘the incandescent lamps (s ay for
- midnight load) the arc-lamps are switched
* off,"the apparatus being

)ASSING

¢ broucht automatic-

- ally into the groper posttion for the next op-
~eration of switching off the incandescent
Jamps and switching on the arc-lamps for
. evening load; second, %o provide means for
- automatically correcting any def _
working of the appatatus caused by the fail-.

‘e O _ 1 attain these " objects
by the mechanismi ‘illustrated in the nccom-
- papying drawings; in which— B
s 0 Riglive 1S a front,

view of the apparatus.

'
- .
L -

are detail yiews of a. modified switch.  Figs.

- F ] AL ] L i

. Similar letters, and figures refer to similar
45 parts throughouf the several views. . ' .
v idn the arrancement illustrated In Fig, 1, a
¢ 1s'amain vertical solenoid the coils of which !
oo are in series with that of the arc-lamp. Be-
e low thig solenoid and connected by rods b §
0 5o with the support ¢, which carries it, is ar- |
.~ "ranged. a herizontal plate d in the form of a

" bracket, upon which 1sfixed firmly a vertical

R the core fof the solenoid or'a continuation of |

defects in the:

| %, fixed in it in such hat as )
corefis raised or lowered the- pin £ (theends
the outer

lew_of similar apparatus _ somewl . outer
diameter of the teéth ¢) has a stroke some-

o somewhat modified. Fig. 3 is & side view of
;5?3'5;;.-'-__-]3;‘jg;;,_. 2. Fig. 41is a separate view of one of the
.~ & . pivoted metal arms shown in Fig. 3. Fig. 5
R N separate ‘section. through the solenoid a. |
" TFig. 6 18- a”horizontal section through the
. ratchet-shaped teeth g, Hig. 1.
o 4-.9,10 and 11 show the arrangément of circuits
for connecting my apparatus to' the main
~conduetors.. . .0 S0 T -

cal faces. In descending

h passes freely

. _ -say,
teettr having vertical faces—while their backs
h-are inclined or curved down at an anzle
neari _
tootir.  Between each two adjoining teeth is

arranged a flexible spring 7 of sufficient

strenth, the upper end of which is firmly
fixed to the support ¢ of the solenoid above
and then 1s curved laterally to a shape ap-
proximately resembling tha

_ of the back of
‘the ratchet-teeti ¢, its lower end coming in

‘\H_

1t.  The eylinder e is formed into four verti~ 3z
- cal ratchet-teeth ¢ ¢’ ¢* ¢*—that is to

y to the root of the next mmceeding- -

6o

contact, or nearly so, with the vertical face
of the next suceceeding tooth on tire brass ¢yl-

inder, as shown in Fig. 1. T
- Instead of the sprins i pivoted metal

arms may be used, as shown in Figs. 2,3, and*
4; 1 which two metal arms 7 of suitable: |
shape are pivoted from tie under side of the
solenoid-flan 'e and counterbalanced in such :
| . nang normally
of tie teeth ¢, above referred
to, but are capable of bein= swung back suffi-

a manner that tieir points j*
past tie faces

75

ciently far to allow a transverse pin kin the

solenoid-core (referred to later) to pass be-
tween them and. the' vertical faces of the
teeth. - . T

- The lower part of the central core 7 of the

80 :

solenoid, or of an extension of it, is (in both -

forms) provided with trans _
a-position that as the

of which extend somewhat heyond

& strong transverse pin =
85 -

what greater than the height of the teeth, so

that 1t descends to the hottom: of the space

above the points of

between the teeth ¢, if allowed to do s0, and =

‘rises a suflicient distance

the latter to bring it in line with their verti-

down along the vertical face of a'tooth; press-

iing back the pivoted metal arm 7 {or the
- spring ¢) until it has re | _
~of 1ts stroke and is clear ot the point of the

which flies back

reached the lowest point

pivoted arm or the spring,

over 1it. When the pin rises, it passes and is

the .pin & pusses

95

100

guided along the inclined back of the pivoted -

arm or spring-and at the same titne turns,
taking with it the core £, to which it is at~
tached, through one-fourth of a cirele round

the vertical center of the solenoid . The pin

k- is shown extending through the core gt
each side, so that its two ends
on the pivoted metal arms

act alternately
Or springs,-.and
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_effected 1n different ways.
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thus the core is turned once round by equal ! core f will be raised in the solenoid a, and

steps at each four movements up and down
of the solenoid-core. Only two teeth and

springs or pivoted arms need be used instead

of four. _

The same result may be obtained by mak-
ing one of the contact-blocks with an insu-
lated side and turning it so as to present a
metal and insulated side alternately to a
moving switch-blade, and so close and open
the circuit. . This. modified method of apply-
ing the principle described may evidently be
\ For mnstance, as
illustrated in Figs. 7 and 8, one of the con-
tact-blocks m or m’ instead of being fixed
may be made capable of revolving upon a
horizontal spindle and having {our sides of
metal and ebonite alternately, so that if it he
turned round through a quarter-revolution
at & time a conducting and non-conducting

face alternately will be presented to the

switch-blade [ as the latter rises and falls. In
this arrangement the core f of the main so-
lenoid ¢ does not turn round at intervals, as
first described; but the same object 1= at-
tained-.by its alternate rising and falling
without turning. _ The intermittent revolu-
tion of -the contact -~ block 1is effected by
means of an arm carried by the core and hav-

“ing connected with it a pawl engaging with a

four-toothed ratchet-wheel upon the spindle,
so that the whee! (and with 1t the ccntact-
piece) 1s turned through one tooth every
time the solenoid-core rises. |

At the lower end of the core f or 1ts exten-

- sion is fixed a transverse insulated meial con-

40

45

ducting-strip or switch-blade [, capable of ad-

justment, which at every alternate move-

ment of the core 1 up and down takes up a
position at the bottom of the stroke, with 1ts
ends m electrical contact with two opposite
contact-blocks m m’, which are conrected in
series with the circuit of the incandescent
lamps, and so switches them on. At every al-
ternate ascent of the core f the latterismoved
through one quarter of a revolution, and the
circuit 1s broken and continues broken when
next the core f drops, as the conducting-strip

. or switch-blade {is now at right angles to the

50

contact-blocks m m’ and not touc_hing them.

A second and similar conducting - strip or

switch-blade n is fixed at right angles to the

one, {, already described, but, as shown 1n
- Figs. 2 and 3, slightly higher up, so that it

53

60

63

cannot touch the contact~-blocks m m’.» 'The
object of this is to enable the switch to be
closed by raising the contact-blocks m m’ to
meet this second conducting-strip or switch-
blade 7n, as explained later. The switch-

blade is shown of a somewhat different shape

in Fig. 2 than in Fig. 1 and may be-of any
suitable shape.

Referring now to Figs. 9 and 10, which
show the arrangement of circutts, 1t will be
seen that if the arc-lamops are burning the

i

L

| ing on the incandescent lamps.

with it the transverse conducting-strip or
switch - blade [, Fig. 1, the blade being in

such position that when it falls it will join to-

sether the contget-blocks m m’, thus switch-
. This will oc-
cur when the arc-lamps are switched oft for
the after-midnight lighting. At daylight the

arc-lamps are switched on and the core rises -

and turns through a quarter of a revolution.
They are then switched off and the core falls,
and the transverse conducting - strip or
switch-blade [ is then in a position'at right
ancles to the contact-blocks m m’ and the in-
candescent lamps are off.

The incandescent lamps would hight up au-
tomatically if an arc-lamp failed during even-
ing lichting; but the switch belonging to 1t
would oo out of “step’” if the arc righted
itself. To providefor this,I mount the con-
tact-blocksmm’ described upon an insulatiftg
bar o, Fig. 1, attached to or connected wivh

40

75

an iron frame carrying the core p of a second .

solenvid ¢, (or two solenoids may be more
convenient, as shown in Fig. 2)) arranged at

some distance below the first onie, a, already

90

described and the coils of which are in series

circuit with the substitute or auxiliary re-
sistance R of the arc-lamps in question, Fig.
9. Thus on the failure of an arc-lamp the

main core f in its descent, preventing the
pin k in the latter from going down -low
enough to pass the pivoted metal arm or
spring, between which and a tooth it is mov-
ing, so that when the first solenoid a 1s next

energized the pin rises to its former position

only and does not revolve, and so does not

cause the core 1 to revolve through a fourth

of a revolution, thus keeping the apparatus
in step with others on the same system.
Should the arc remain faulty until its circuit
is opened—say at midnight—the core f drops
to its lowest position in the same way as all
the others, and the transverse pin k is ready
to turn thecore f round when the latter rises

95

contact-blocks m m’ rise and intercept the

100

108

I10

again, and so switch off the incandescent -

lamps. The contact-blocks m m’ are at-
tached to the circuit-leads by flexible con-
ducting-wires in the usual way.

y y are guide-pins for the baro.

z z are tubular distance-pieces round the

pins ¥ y, limiting the descent of the baro.
A ‘shunt-winding may be added to the

lower solenoid ¢, or a separate shunt-solenoid

may be used to. combine an arc-lamp auto-
matic cut-out and cut-in action with the
switch, and a suitable carbon or other con-

tact-maker is arranged to close the circuit .

through the substitute resistance R. For
this purpose the lower solenoid last described
is slightly increased in size, so as to allow a

shunt-winding to be placed beneath the se-

ries winding, and upon the under side of the
iron frame which carries the coreof the lower

115
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-solénoid, as already described. hut insulated 1 tem, means
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- :from the frame, is fixéd a.fransverse hori-

- zontal brass bar w,

 contacts 3 4, with which the carbons o ¢ on

- - the brass bar w come in contact when the
- lower solenoid
10T

1ises onthe failure of an arc.

comes into action and its core
This would

- form a double break. . The u%perc&rbon con-
tec

Co tacts 3 4 ‘would be connect
- » stitutional resistance and with ‘the series
- winding of the lower solenoid .

The shunt-

windin%{ef the solenoid would be conneected |
- across t

1e arc and could be regulated so as to

 act at any desired voltage by adjusting the

- ‘position ‘of .an iron
-~ screwed in and out

screw 5, which can be

- The contacts described need not necessarily
. be of carbon, but may be arranged so as to
. form a good rubbing metallic contact, or in a

- modified form of construction and arrange-
25 Inent & 'separate |
- fitted alongside of the series one ¢, as shown

. 1n Figs. 2,3, and 9, and a carbon block s is

shunt-wound solenoid

g
a

. fixed on the iron frame t between the' two

.. -solenoids capable (when it is
R

raised by the

agnetism of the solenoids) of making elec-
-7 trical contact with & carbon block u, fixed to-

. the'slate base v above it, Figs-2 and 3, thus

 closing thé substitute resistance-circuit. This

o - cut-out and cut-in would operate in the usua]

35,

manner-and would be capableof adjustment
- to cut out the arc-lamp at any desired volt-.
~ ageand cut it in again when its carbons close
- A separate magnet havin
and shunt-coil 7 may be used
- cireuit of substitute resistance
-~ The action of the secon¥l switch-blade 7 is

series cotl ¢’/

R, asshown'in

~as follows: When the arc-lamps and the in-

45
- the switch-blac
.~ contact-blocks.
- ‘carbons of an arc-lamp have stuck open and
“no current can |

- 50 switched on in the evening
. but the automa
. contact - blogks
- there were. nq
. tion above't
55 wo ,
~ blade n at right angles
~ at a somewhat greater
- the contact-blocks are
- them, but ¢an do so when they are upg) under |
60"

candescent lam
e | 15 at right angles to the
Now supposing that the

pass through it.” When

will consequently rise. If

second switch-blade » in posi-
> the contact-blocks, then no lamps
would light; but by fixing
to the first one { and
height (so that when
down it cannot touch

these circumstances the incandescent lamps

-~ lightup.

~ What I claim as my invention, and desire

. tosecure by Letters Patent, is—

‘bined are-lamp an

1. In a switching mechanism for a com-
L mcandescent-lamp sys-

‘ _ carrying on each-end a
holder 2’ for a'short carb on rod's's’, above
‘Which are fixed (to'the slate base) two metal
- pillars or holders 1 2, carrying simildgr carbon |

>d- 1 through the top of the
solenoid above the upper free end of its core.

to control the
s are both off during the day,
, it will not light ;
tic (31;113—01,1}155 will act and the

thissecond switch-

with the sub- |

r 18 |-

| tromagnetic means

‘bined arc-lamp ane
tem, a two-part switch for controlling the - -

bined arc-lamp

3

therefor in the arc-circuit; substantially as

described.

2. In 4 switchinge mechanism. for a‘com-

“bined arc-lamp a,nél" Incandescent-lamp sys-

tem, & two-part switch for controlling the
incandescent circuit adapted to _ ,
circuit when the parts are in alinement ; elec-

_ operating upon each alternate
failure of current in the are-circuit to close
“the incandescent circuit, and a controller

close said -
75

tromagnetic means in the arc-cireuit for hold- |

1ng the switch open, and means for throwing

the parts of said switch out of alimement; .

substantially as described. ~ = = _
3. In a switching mechanism for a com-
Incandescent-lamp sys-

candescent circuit adapted to close said cir-
cult when the parts are in alinement, electro-

magnetic means in the arc-circuit for holding
the switch open, means for throwing the parts’
of alinement, and auxil-.

of ‘said switch out

iary mechanism for rendering the last-named

means neffectual ; substantially as described.

4. In a switching mechanism for a com-

bined arc-lamp and incandescent-lamp sys-

tem, a two-part switeh for controlling the in-

80

90

candescent circuit adapted to close said cir-

cuit when

the switch open, means for throwing the parts
of said switch out of alindment , and auxiliary
mechanism controlled by the
the arc-lamp circuit for ren

_ the parts are in alinement, electro-
-magnetic means in the arc-circuit for holding

95

otential across -
ering the last-
‘named. means ineffectual: substantially as
-described.. - -

100

5. In a switching mechanism for a com-

candescent circuit adapted to close said cir-

cult when the parts are n alinement, elec-
in the arc- circuit. for

holding the switch open, means for throw-
ing theparts _ _
and auxiliary mechanism controlled by the
rendering the last-named means ineffectual
and for inserting a resistance in the arc-cir-
cuitt in shunt to

as described.

6. A switch for electric circuits provided
with contacts for electric conductorsand hav-

ing main and auxiliary blades arranged at an
angle to each other, -an electromagnet, for
moving said blades toward and from the con-
tacts, and an electromagnet for moving said

- contacts toward and from said blades ; sub-

—

stantially as described. ,
7. A switch for electric circuits provided

with contacts for electric conductors and hav-

Ing main and auxiliary blades arranged at an
angle to each other, means for placing said

i blades alternately in alinement with said con-

tacts, an electromagnet for moving said
blades toward and from said contacts, and an

and incandescent-lamp sys-
tem, a two-part switch for controlling the in-

the arc-lamp; substantia,]ly'

105

of said switch out of alinement,
110 .
-potential across the arc- lamp circuit for .

115

120

125

130
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“angle to each other, an electromagnet for

20

30

35

40

45

4

electromagnet for moving said contacts to-
ward and from said blades; substantially as
described.

8. A switch for electric circuits provided
with contacts for electric conductors and hav-
ing main and auxiliary blades arranged at an
angle to each other, means for placing said
blades alternately in alinement with said con-

tacts, an electromagnet for moving said main -

blade into engagement with the contacts, and

an electromagnet for moving said contacts.

into engagement with said auxiliary blade;
substantially as described. ' -

9. A switeh for electric. circuits provided
with contacts for electric conductors and hav-
ing main and auxiliary blades arranged at an

moving said blades toward and from the con-
tacts, means codperating therewith for rotat-
ing the blades, and an electromagnet for mov-

ing said contacts toward and from said blade;
substantially as described. |

10. A switch for electric circuits provided
with contacts for the conductors of a main
_circuit and having main and auxiliary blades
‘arranged at an angle to each other, an auxil-

iary controlling-circuit, an electromagnet in
series therewith arranged-to move sald blades
toward and from the contacts, and an electro-
magnet having a coil in shunt to said eircuit

‘arranged to move said contacts toward and
from said blades; substantially as described.

11. A switch for electric circiits provided
with contacts for the conductors of a main
cireuit and having main and auxitary blades
arranged at an angle to each other, an auxil-
jary controlling-circuit, an electromagnet in
series therewith arranged to move said blades
toward and from the contacts,and an electro-

magnet having a coil in shunt to said circuit .
arranged to meve sald contacts toward and |
from said blades and to close a shunt across

said circuit through a resistance; substan-
tially as described.

12. A switeh for electrie circuits provided
with contacts for the .conductors of a main
circuit and having main and auxiliary blades

arranged at an angle to each other, an auxil-

R17,597

iary controlling-circuit, an electromagnet in

series therewith arranged to move said blades
toward and from the contacts, and an electro-
magnet having & coil in shunt to said cireult
arranged to move said contacts toward and
from said blades and to close a shunt across
said circuit- through a resistance and through
an auxiliary coil on said shunt-magnet; sub-
stantially as described.

13. A switch for electric circuits provided:

with contacts for eleciiic conductors, an elec-
tromagnet. having a movable core carrymg
blades arranged at an angle to each other, a
stationary cylinder or ring surrounding said

‘core provided with projecting teeth, a trans-

verse pin in the core adapted to engage said
teeth, and & movable guide arranged to shaft
said pin from one-tooth to another; substan-
tially as described.

14. A switch for electric circuits provided
with contacts for electric conductors, an elec-
tromagnet arranged to reciprocate said con-
tacts, an electromagnet having a movable
core carrving blades arranged at an angle to
each other, a stationary cylinder or ring sur-
rounding said core and provided with pro-
jecting teeth, and a movable guide arranged
to shift said pin from one tooth to another;
substantially as described.

15. A switch for electric circuits provided
with contacts for electric conductors, an elec-
tromagnet having a movable core carrying

blades arranged at an angle to each other, a

stitionary cylinder or ring surrounding said
core and provided with projecting teeth, a
transverse pin in the core adapted to engage
sayd teeth, a movable guide arranged to shift
said pin from one tooth to another, an electro-
magnet arranged to reciprocate sald contacts
and an auxiliary magnet for controlling the
circuit thereof; substantially as described.

§C
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In witness whereof 1 have hereunto set my 9o

hand in the presence of two witnesses.
| CAMPBELL SMART.

Witnesses:
WirLLiaMm S. REES,
TREVOR THOMAS.
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