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‘ S i known so that illustration of one such type
~ -Be it known-that I, Percy -HoLBROOK. is sufficient to ‘constitute it an equivalent of 55

- Trowas, o citizen of the United States; and other types now. common' in the art. = -
resident of Moritelair,.county of Essex, State | - In the circuits illustrated, it.is not intend-

5-0f New Jersey,’ have invented certaln new ed that each individiral lamp shall be oper- .

- ‘and useful’ Tmprovements in. Systems of ated only upon the circuit in connection with
Lighting and- Distribution by Vapor-Lamps, | which-it is shown; but it may be:combined ‘60

“of:which the following 1s a specification. . | with: :.other cireuits ‘shown or deseribed, as

 Systemsof electrical distribution whereby | T2 be.found suitable or convenient. .

10 ‘meércury vapor lamps or other vapor appa--| In the accompanying _,.d}?&Wlﬂ'gS;' fOI‘m-ng --
 Tatus can be utilized: in’ corinection with the | Part of this application, Figures 1'and 2 are
 lighting of buildings .or other work. have. diagrams Of; groups -of lamps and ‘circuits. 65

already been disclosed; In which systems the _?hﬁ‘??-ulg starting. means adapted to b,‘?’ used |

“+ lamp$ or other devices are situated’in more | 1 connection. with. these circuits.- Kigs. 3,

15 -gr-less close proximity to each other, so that 4 and b illustrate other starting circuits and .

the' energy losses in: distribution are. com- | deviees: - - . - .
paratively small. It happens, however, that | In Fig. 1 T show, in connection with the 70.
" In. other cases requiring theé distribution of | I31Ds. 1;and 2, a primary, 20, of a trans- - -

~current by vapor_electric: devices, these de- -former having a secondary, 21, connected to -

20 vices may be .widely Separated; in-.such-a | lamps- or other vapor devices 3, 4, 5 and 6.

. manner .that there _wmllg normally be yvery | T the -case of’the Jamps 3 and 4 1 show a -
" considerable’ energy lossesin: transmission, ‘tap, 22 leading from an mtermediate point 75 -

" or inconveniences. of control might be de- | of the secondary 21 and .connected through
- veloped,-if the transmission should be m- |} 2 ballast, 23, in the case of the lamp 3 and

25 stalled ‘according to the usual methods of |-without sueh-ballast ifrthe case of the lamp
-~ lighting streets or buildings. To avoid these | -4 to the negative electrodes 11 of these lamps. .

. difficulties I have invented a novel system.of | In the circuit of the negative electrode 1n 80 -
' circuits adapted: to-be ttilized with ilternat- | each instance 1s & choke coil ‘'or inductance |
~.ing or’ other kinds.of current, as may be | 16. The lamps 3 and 4 are operated on’a

30 found suitables and the system is applicable | three-wire system of circuits, and the opera- -

SR to vapgr ]am S andto OthBI‘ f{)rms _Qf vapor thI_l thﬁI’EEOf 15 SHiﬁCleIltly clear, Wlth()'ﬂt flllf'—
~ apparatus. _fn;-'thisdéystem* of circuitsecon- | ther detailed comment. On the other hand, 85

omy. of distribution is .obtained by the utili- the lamps 5 and 6 may be operated from the

 ‘zation of o’ comparatively high transmission | same transformer by utilizing the full poten- .

85 voltage, and by-dividing this voltage among | tial between the terminals of the secondary

* a'number: of lamps or other vapor devices. 21, without relying upon the tap or middle

‘T may,. or may not, supply several such cir- | Wire 22. TR |
cuits from 4 coramon source. = . It will be understood that the systems rep-
- The present invention contemplates. the resented by Figs. 1 and 2 may all be operated

40 pfoviding, of starting means for the vapor from t‘-he constant potent-l-al mains 1 and 2 or

apparatus and means for providing that dis- that any group of them may be 50 operated,

- turbances. in “one of the said vapor devices | OF that all the systéms operated from the 95

o all-whom it may concern:

e E —

~.shall not seriously influence the other. de-. said mains may be of the same character; the
vices. In connection with the starting ap- choice of systems being dependent upon con-
45 paratus, it is now well-known. that automatic | venlence or upon the specral conditions of
- devices for  this purpose may either actuate | any general system in' which the special
 the container itself so-as to cause a local i kinds of distribution herein set forth may 100
rupture of the circuit or may operate mag- ‘be found most serviceable. . S
- petically an irom element of the apparatus | In Figs. 2, 8, 4 and 5 I illustrate starting
50 for the same punpose. This is said without | circuits -for the lamps or vapor devices
~ regard to any other means for starting, it | shown in certain of the other figures of the +
being only understood that the types of | drawings, said starting circuits being. ap- 105
- starting ‘apparatus are now sufliciently well | plicable to such lamps or devices whether in-
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~cluded 1n the cireuits illustrated or subjected | Wlth a magnetlg contact- plece 40 whleh 18,

- to mher conditions of service.

The lamps

shown in Fig. 2 are marked 33 34 -and 385,

10

15

and the system of circuits shown 1s not un-
'. hke that appearing in Fig. 1. of the drawings.
In connection with the lamp 33, which 1s
] ._+,~:111ust ated in the position which it occupies -
~  before starting, I conmnect. with’ the negative
- electrode 11 of-thé lam
‘and 37, which are included between the Sald
- 'negatwe electrode. and the neutral wire,
-+ leading to-an intermeédiate point of the coil
o910 These two-coils 36 and 37 may be com-
. bined“in one str ucture, 1f desired. In shunt
to the lead of the electrode 10 I provide a

a pair of coils, 36

OO

.ﬁ-.-‘--l'j

. .conducter, 38, including a resistance, 39,

"2.0-

20

30.

'35

40

45

- 50

leading to a. supplemental positive electmde |
40, which may be of some sohd mametlc-
- 'materlal ag-iron, dipping into the nega,twe
When energy -1s applied to |
‘the svstem the inductance, 36, which acts ‘as
a starting: coil, may lift "the iron contact-

electrode 11.

piece 40 out of contact with the negative

“electrode 11 therebybreaking down the nega-
tive electrode resistance and causing a ﬂow-

of current through the entire lamp, in a
manner now common I the art. Of course,

instead of moving a magnetic contact- plece‘

away from the nega,twe electrode, the start-
ing coil may joggle the container itself in

such manner as to inferrupt’the contact of .
an iron magnetic piece or other contact-piece -

with the negatwe electrode within the
vacuum, this being a well-knawn equivalent
for the separatwn of the contacts deséribed
above. In such a case the container might

be itself smrounded near-its lower end W1th

a magnetic ring or collar, 41, which would
be aﬁected by. the magnet for causing .the
separation described. In the first instance
the current from the source passes through a

-circult: leading from the conductor 7 through:

a -conductor, 42, to the-conductor 88 dnd
through the resistance 39 and the contact,

40, the electrode 11, the coils 36 and 37, bacl
to the conductor, 22 and: the neutral pomt

of some intermediate point of the secondary
21.- Thus there is at'first a complete metallic

circuit carrying sufficient-potential for ener-
gizing the starting coil -36. and afterward

-~ the current passes through the vapor of the

55

60

lamp 33 and maintains the vapor device in
operatlon

The starting circuit may be cut out as soon

- as the operation of starting shall have taken-
- place, such a cut-out being.

connection with the lamp 384 as wﬂl presently
be described. | .
In connection with the lamp 34: I show

~ resistance, 39, i shunt. between the. positive

65

,electrode 10 and the negatwe ‘electrode 11,
.. while in the same shunt is shown a coil 43,

acting as a starting coil for the apparatus

This coi1l 43 1s shown 1n 0perat1ve relatwn i cont‘wt 52

-11L0t1011

~show a

The coil 36 may not only act as
a starting coil but also as a sustaining coil.

said

illustrated in

| the magn

in the non- -operating position of the ]amp,-
out of contact with the negative electrode

11. ’1he tesistance 39 and the coil 43 are Iin-.

cluded in the-conductor 38 which leads to a
cut-out, 44, whose terminals are in contact
prior to the star ting of the apparatus.:
ot the terminals, say
‘is movable and is capable of being acted
upon by an inductance, 46, in series with the
-vapor device 34. The autlon of starting

45, of the said cut-out

1S fmcomphshed by transmitting energy

thi ough a circuit’ repmeented by the br anch’
7, the lead 49 extending to the pomtwe elec-

twde 10, the: branch 38 including the re-

70
One -

75

80
| sistance 69 the coil 43, the inductance 46, -

and’ the wire 29 le*ldmo' to an mtermedlate -

point 1n the secondary 91

This constitutes -

a metallic path, which'serves to complete a~

_ _'ClI’G'LIlt of ¢onsider able potential between the
branch 7 and the wire 22. When this circuit :-.

is traversed by current the coil 43 being en- ..

ergized brmcrs the contact piece 40 into con:
with the ‘negative electrode 11 -

whereupon current. passing through the in-

ductance; 46, operates the mﬂvable elemeént -

90.";

15 of the cut-out 44 and opens the described -

Shunt circuit.

trode 11 and the negative electrode. resist-
ance at the said electrode is broken down
and current passes through the lamp 34.

In connection with the lamp 35 in Fig. 2 I
starting circuit in-which a path for
the current ‘is first completed through the
branch 7; the shunt 38, the resistance'39; an.

.111duct‘1nce 49 and a cut—out 4.7 h&Vinﬂ' Al
-movable element 48 and a second. momblp |

element 49, which second element, however,

normally stands. in a fixed p031t1011 equLy-

Thereupon the contact-piece .
40 1s released from connection with the elecs

95

100

alent to that shown. - The circuit beyond they. =
coil 42 passes to the element 49 and {rom ths

element 48 it passes to the lead 50 runnmg

to a supplemental electrode 51 to which is- )

connected a contact piece, 52, extending into"

110

“proximity to or contact w:tth the. nefratnre

electrode 11. The said electrode 11 is: ]omed |
through an inductance 46 to the conductm |
22 leadm to an intermediate point.in the".

Secondary 91. ' When energy is apphed to
the described mrcmt the .starfing

115

- coil .49 -

draws toward the right as shown in Fig: 2

the. container 85, th1s being accomphshed

by means of a magnetlc Ting, band, or col-: N

lar; 53, surrounding the lower end of the 1
conta,mer to which collar the element . -
48 may he joined. This separates the con:: "

tacts 48 qnd 49 and interrupts the circuit of -
et~ 43 after which -the circuit is-

again closed between 48 and 49 by the re-
In this way an agi-

lease of the container..
tation® of the .container is. brought. ab@ut

:_[2:-

which alternately makes-and bI‘E‘LkS the cir-,

cuit inside the vacuum chamber between the - SN
13 .

and the negatwe eleetr{)de 11



| ‘Whlch Process continues until: culrent flow't"sf-'E

- _between: the main electrodes 9 and 10 and.

96‘3},99?”' -

- the said- negative electrode 11 whereupon

~ the 1ndnctqnce 46 acts to withdraw the-éon-
‘tact element 49 out of range of the element

c”

48 and thereby permanently cut out the

. short-cireunit originally described.

10

- supply 21. The cut-out 57 is operated by a
sufficient flow of cuuent tlnoucrh the co1l 36.

15

In “Fig.
ply 2t and

through the resistance -65, the conductor 62

and the cut-out 57, to the pomnt 55 of the

The cut out 57 1s:controiled by magnetism

from the inductance coil 86 connected be-
“tween the lead of the negative electrode 11

~and the intermediate point- of the trans-

20

25

former secondary 21.

electrodes 9 and 10 .are connected respec-
tively

cated in-the lead of the electrode 10 serves

to. control the flow of cnrrent during nor-'
mal operetmn ‘

The operation of the dev1ce is as follows:

 In the non- -operating condition ‘the supple-

- 30

- mentary

the transformer winding 21 then impresses
voltage between-the electrodes 9 and 10 and

passes cufrent through the point-55 the cut
out 5 which remains closed until 0pened by

__ the coil 38, the conductor 62, the resistance

30

65, ‘the supplementary electrode - 64; -the |
. cethode 11, the coil-86, the ballast deVIce 60, -

- which. i1s mmﬂer to the device 61 and helpe

40

45

“to control the flow of current to an interme-
. diate point of the winiding 21. The current |
thus
‘electrode. 64 breaking down. the negative
electrode resistance.of the cathode. 11" and

passed -through the coil 86 lifts the

allows the favorably located electrode 59 to
draw current through the light giving tube
where it normally will run upon the elec-

trodes 9. and-10.- The reelstances 65 and

58 serve to control the current in the elec-

50

(494
-

60

trodes ‘64 .and. 59.

opens the cut dut 57 and thus discontinues
current in starting circuit.

- Fig. 4 1llustrates st1ll another stertmg cir-
cutt 1n which the normal electromotive force

is supplied from between the points 54 and .

55-of a transformer secondary or other suit-
able source while an extra potential is sup-

plied. by a coil extending from the. point.55 |

to a point-56. -The terminal 56 is connected

through a- cut-out, 57, through a resist-'

arice, 58 toa supplemental or eumllary posi-
tive electrode 59. The negative electrode

transformer secondary, while: the terminal

65

54 1s connected through a ballast, 61, to the
electrode 10 The electrode 9 1s connected

8 the starting anode 59 is con-
‘nected to the point 54 of the sup
the supplemental electrode 64 is connected

The main eperating.

to the. points 55 and 54 in 21. The |
v-'specml ballast or resistance device 61 lo--

‘The :coil 86 ultimately

“the-circuit, 62, connecting. the. point 56. ‘with

anode 64 touches the surface of the |
cathode 11. The application of Voltage to |

L

| the electrode o9 a branch 63, 1s led off to a

a8

_‘*’to the pomt 55 in the secondary 21. I‘rom"

lead connected w1th a, conta,ct 64, inside the - |

container, saild contact, 64, bemcr normally

A ‘resistance, 65, Wlll usually be 1n-
cluded in the brench 63 When the: current

‘is turned omn, a complete metallic circuit is
made from the point 56 over the circuits.62-
“the con-
tact 64, the electrode 11, 1ndnctence 36, bal-

and 63 through the resistance 65,

last 60 to an intermediate point 1n- the sec-
onclary 21. By wvirtue of the arrangement

¢

1n connection with the 11egat1ve electrode 11

during . the non-operating condition of the
- lamp.

75"

80

shown an extra potential is conveyed by this. -
circuit and the inductance 86 is energized.

sufficiently to operaté both the contact 64 |

and also the cut-out 57 whereby the flow of -

current through the apparatus is initiated
under thé influence of the extra potential,

8y -

‘'which flows to the electrode 53 and through "

the vapor apparatus prior to the operation

Afterward,

-of the cut-out 57 long enough to accomplish.

.| the starting of’ the apparatus. 5o

the lamp operates in a manner already’ set -
forth 1m ‘detail in connectlon Wlﬂl other

forms of circults

In-Fig. 5 a; modified form of etartmg cir-

cuit'is shown wherein a supplemental ele¢c- g5

trode, 59, is used for starting up the lamp =
The"

sustaining coil ‘86 acts directly upon ‘the
magnetic starting contact 64 causing:

on unbalmlced electromotive force.

peated makes and breaks betweéen the said

contact and the negative electrode 11 until -

A cut-out-
may be employed in connection with this. .

the lamp starts.into operation.

re-

100

circuit as already described. in connection

with other systems of starting. In.connec:

tion with all these lamps or vapor devices"

105

ballasts may be used or dispensed with: ac-.

cording to the needs or requirements. This

- is true of the ballasts shown at 60 and 61

not, be present as desired. In Fig.

-

‘motive force as already set forth.

in Figs. 3, 4 and 5 which either may, or may

acvelerated current may be provided by con-

coil 36 at a
point,-as indicated in the said figure, where-

by ‘an unbalancing of the circuit is produced
to' compensate for the resistance of ‘the bal-.
last 61 and also for the purpose of securing

the ‘application of an accelerated electro-

This application is a “division of mjrﬁ'ap-
pllcatlon Serial Number 315,276, filed May

110

5, the -

‘necting the circuit containing the sustaining
point other than the neutr al

115

. 120

5, 1906, in which parent appllcatlon claims

are made upon the epparetus descmbed |
‘ herem ' o

11 is joined through an-inductance 36 and |
a ballast, 60, to an intermediate point in the |-

I claim as my invention:—

125

1. In a system of electrlcal dlstrlbutlon |

common negative eleetrode and a plurality
of positive electrodes, a temporary metallic

‘a- number of vapor devices, each having a

130



circuit througn each of the said deviees,

a circuit in shunt to the said metallic cir-
cuit -around each of the said devices, and.
‘means. included in- the shunt eircuit for in-

2. In a

terrupting the metallic circuit through each

device, -~ . - o
system of electrical distribution,

"~ a number of vapor electric devices, each

10

 cireuit connections to the said supplemental
" positive electrode, a shunt to the. negative
.dlectrode around the said suppleinental posi’
tive electrode, and means-for operating the
said -supplemental -electrode so as to break.
contact . with ' the negative electrode ~and.
+ thereby initiate a loc |

-;':.15

‘having a common negative electrode and a

plurality of positive electrodes; a supple-

‘mental positive electrode adapted to make

contact with the common. negative electrade,

_ . flow of current.
3. -In a system of electrical distribution,

a -number of vapor electric- devices, each.
‘having & common negative electrode and a’

 -plurality of 'positive electrodes, a supple-

25

 ¢ircuit connections to said- supple
" positive electrode, a shunt ‘to the negative
~electrode around the said supplemental posi-
_ tive electrode means for operating the said
‘supplemental electrode so as to break con-

30

mental positive electrode adapted to make™

contact with the common negative electrode,

lemental

“tact with the negative electrode and thereby
~ initiate a local flow of current, and means
~ for interrupting the described.shunt circuit.
4. In g system of electrical -distribution,

358"
-, having a

a2 *niumber of vapor electric. devices,.each

common negative electrode and a

. plurality of positive electrodes, a temporary
"+ -joetallic circuit . through' a° portion of the

- "device including the negative electrode, a-
‘shiint to the said metallic ¢ircuit; and means
. for interrupting the metallic .circuit ipside
the device. -~ L

40

5. The . combination with ‘an. alternating

 supply, a plurality -of mercury vapor de-
‘5 _ ek

“cathode therein, and a starting electrode sup-

'. 50

- 55

[
s
Ll
"

plied with starting current from:the source,

of a common connection from one terminal

of the supply to a part of the positive elec-

 trode and from. another terminal of the
 “supply to other positive electrodes and a
“common ‘connection. frem .the intermediate
‘point of the supply to the several negative -

electrodes. ~ ~. .. oo
. 6: The combination -with -an alternating

"~ supply, a plurality of mercury vapor de-

]

vices eaeh comprising a-hermetically sealed

and completely exhausted: container, a plu-
rality of anodes and-a common vaporizable

cathode therein, and "a  starting electrode
supplied with starting ' current from the

source, of a common connection from .one ent _ _ _
the supply to.a portion of the | device including a hermetically sealed an

. » .

{erminal. of

. N

“whereby the initiation of normal. current
discontinues its- starting circuit. -

vices each comprising & hermetically sealed
“and completely exhausted container, a plu-
" rality of anodes and a cominon.vaporizable

. 968,857

‘positive electrode and from another terminal

of the supply to other positive electrodes and

a common connection from the intermediate

point-of the supply to the several negative

electrodes,  together “with electromagnetic

| means located between the negative electrode
of any device and the line leading to the

70

common interinediate point of the .supply, -

-,

a - -

7. Starting means for mercury vapor ap-

.75

paratus including a hermetically sealed and .

supplementary anode.

8. The combination with starting means

for- mercury . vapor- apparatus-including: a
hermetically - sealed -and completely ex-
hausted container inclosing o plurality of

anodes and ‘a vaporizable reconpstructing
‘cathode, comprising a supplementary anode
normally ocat of contact with the cathode,

completely exhaustéd container inclosing a -
plurality of anodes and a vaporizable re- .
‘constructing cathode, comprising a supple-
‘mextary anode normally out ot contact with: .
| the: cathode, but- adapted to contact there-.
with, a connection from the supplementary
| anode to a main anode, another .connection
“from the supplementary anodé to the cathode
outside of the device, and means located 1n
.the last named connection for causing a.eon-
tact between the negative electrode and the

30"

85

90

95

but adapted to contact therewith, a connec- ..

main anode, another connection frem the
supplementary anode to the cathode outside

plementary anode, together with a cut-out

“and ‘magnet coil for interrupting the last

named circuit, said cut-out being responsive

to the magnetic coil located in the lead of

the eathode. = |
9. The combination with starting means

“for mercury vapor apparatus including a
hermetically sealed arid completely exhaust- .

ed container inclosing a plurality of anodes
and a vaporizable reconstructing cathode,
comprising a supplementary anode normally
out of contact with the’ cathode, movable

relative to the container and adapted to con-

‘tact with said cathode, . a connection from
the supplementary anode to a main anode,
another connection from the supplementary

anode to the cathode outside of the device,

and means-located in the last named connec- -
“tion for moving the supplementary.anode
to contact with the cathode, together with a

cut-out and. magnet coil for interrupting the

“last named circuit, said cut-oit being respon-

sive to the magnetic coil located in the lead

of the cathode. - - |
- 10. The combination with an alternating
current source, a mercury vapor -rectifyin

tion from: the supplementary anode to a

100

of the device, and.means located in the last -
‘| named. connection for causing a-contact be-
tween the mnegative electrode -and the sup--

105

110

115

120

125

130



n

b68,807

completely exhausted container and a plu-

rality of anodes and a vaporizable recon-

structing cathode therein, and connections | |

from the anodes of the device to the ter-
minals of the supply and a connection from
the cathode to an intermediate point of the
supply, of a supplemental electrode ‘within
the device adapted to make and break con-

tact with the cathode together with electro- |

8

magnetic inéans for controlling the starting 10 - -
electrode. .- T
Signed at New York, in the county of
New York, and State of New York, this
17th day of August A. D. 1907.
- PERCY H. THOMAS. -
Witnesses: - - -
- Wwum. H. CapeL,
- Tros. H. Brown.
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