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- for Va,por Electric Lamps, of w hlch the fol-
lowing is a specification, reference being had
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1o all wfwm, it 1001 (W!b(‘(’??b

Be it known that I, CLYDI} J. COLEMAN, a
01L1/en of the United bt&tee residing at Rock-
away, in the county of Morris and State of
New Jersey, have 1nvented certain new and
usetul Implovements in. Starting Apparatus

thereln to the accompanying drawin gs, term-—
ng a part thereof. |

\f[v Invention relates to starting a,pparatue
for vapor electric lamps, and has for its ob-

Jjects simplicity of construction, ecoromy. in |

coustruction and oper ation, and rella,blllts and
effectiveness of operation.

- My invention includes the. ﬁrovlslon of jet-

projecting means located within the sealed

tube or casing wherejn the light is produced
by the mca,ndescence of the Vanorlzed ilumi-
nant combined with exteriorly -located elec-
trically - controlled power-developing means
and with auxiliary power-developing means
and controlling means therefor, so that when
the lwhtmtr-cweult of the ]amp 1s established
the energization of the power means will be
dleeontmued but the energization of the aux-

‘iliary power means. will be continued. and

more’ specifically my invention includes the
provision of exteriorly-located coils of low and
high resistance controlling interior project-
Ing means and controllmw means for deéner-

gizing the low-resistance coils by the estab- -

llshment of the highting-cireuit.

My invention also mcludes deflecting means
for the illuminant codperative with startmcr
means for projecting the illuminant.

Other advantageous features and objects ot

description.

I will now describe the apparatus embody- |

ing my invention illustrated in the accompa-
nying drawings and will thel eafter ‘point ot
my invention in claims.

Figure 1 is a vertical central section of the
end portions of an electric vapor-lamp having

an inclined tube and promded with star tmo’

means. Fig. 2 isa similar view of an electric
vapor- lamp having a vertical tube and pro-

vided with a startmfr demce of modlﬁed con- |

etructlon

The lamps shown a:e of the mercurv-mpor
type. “Ihe tube « is, as usual, of considerable
length and contains a’ charge of mercury,

whlch rests in liquid form at the lower end of

the tube The electri ic curz ent enters the tube

top of the tube and havmcr a contact plate or
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. tluoua’h platinum wires Z; and ¢, sealed into
the tube the lower leading-in wire ¢ entering
the ll(]llld mercury ¢ at the bottom of the tube.

and the upper leading-in wire 5 entering the
60

enlaro'ement ¢ to Increase its area of conduct— .

ive contact with the vapor.

When the lamp is in use, the glowing mer-

cury-vapor filling the tube conductwe]y con- .

‘nects the upper electrode d and the body of

liquid mercury ¢, which forms the lowe elec-"

trode; but when the electric current i$ shut .
off the greater part of this vapor condenses to
- hiquid form, and the resistance between the
electrodes becomes very great.

It 13 there-
fore necessary in starting the lcunp to in some

manner lead the electric current across an m- |

tervening space in which the condition is

very nearly that of a vacuum and which may

be from two to five feet or more in length.
According to my invention I project thehqmd
mercury upwmd through the tube, so as to

- conductively lead the electric current from
the lower to the upper electrode, and thereby

to diminish or bridge the gap between the
electrodes, so that a “closed circuit will be es-
tablished thxouO*h the lamp and the lighting
operation will be effectively started. T DI'O-
vide within the tube projecting means com-

. prising a piston £, of iron orsuitable magnetic.
‘material, and h*wmo a jet-orifice ¢ and lmwne
a chamber formed- within the piston and open'
at its lowel end and closed at its upper

end except at the jet-orifice. The lower end
of the lamp-tube ¢ is of uniform reduced
diameter to promde a cylinder for the piston

| - f, and the piston f*is provided with sealing-
my invention w1]l appear from the following |
is buoyantly sustained by the liquid mercury

grooves on 1ts outer periphery. The piston

and is restrained as:to upward movement by
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a chain A, which is'secured at its lower end -

to the lowel platinum leading-in wire ¢, a loop
being formed therein to engage the lower end
link of the chain, and is secured at its upper
end to a croes—bar 7 near l:he lower end ot the

piston £,

I00

- The extenm power—dev elopmo* means in the

construction shown in Fig. 1 comprise " a
solenoid having coils of low resistance ;7 and

coils of hizh resistance 4. this solenoid fisting

closely the exterior of the cylinder for med
at the lower end of the lamp-tube, so that the

'plston 7 1s the core of the solenmd and 1s at-
br acted downwaxd: w 1thm tlh., tube when tlle
_cmls are enermzed SN SN
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The low-resistance coils 7 are connected in | remains energized so long as the lamp 1s sup-
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a circuit flowing from one of the lam p-supply-
ing conductors 2 through a wire 3, armature
., contact o, wire 4, low-resistance coil 7, and

tor 6. This circuit is normally closed, but
is controlled by the eleéctromagnet » of the
armature m and will be opened by the attrac-
tion of the armature 7 when the electromag-
net nis energized. This circuit-opening elec-
tromagnet 7 is in the lighting-circuit, being
directly connected in the lamp-supplylng eon-

- ductor 2, which runs to the-lower leading-in

20

~wirec. The high-resistance coils are connect-

ed in another branch circuit having no ¢ircuit-

breaker therein and flowing from the conduc-

tor 2 through wire 7, high-resistance coils %,
and wire 8 to the wire-5 of the conductors of
the circuit of the low-resistance coils.

- When the electric current is turned on, the

 eirenits both. of the high-resistance coils and
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low-resistance coils are closed, and the solen-

oid powertully attracts the piston-core 7 and

pulls it downward in its eylinder in the tube,
and the liquid mercury below and within. the
cylinder is forcibly projected upward through |
the jet-orifice ¢ toward the upper end of the
‘tube. " The force of this projection may be’
.such as to carry the projected stream of mer-

cury into contact with the upper electrode d

of: the lamp or in such proximity thereto as |

to effect a closure of the lamp-cirewit. To

control the direction of this projected stream,

I provide a deflecting-surface p in the _lower

35

‘inclined inner wall of the tube, which will de-

flect the stream of liquid mercury upward to
correct the tendency to fall toward the lower
wall of the inclined tube and also to spread
the stream to cover a greater cross-sectional
area of the tube. The circuit having besn
once closed a sufficient vaporization of the

" mercury will be effected to establish and main-

taina lighting-circuit throu oh the lamp. The
closure of the lighting-circuit will effect an
energization of the circuit-opening electro-
magnet 7, and this electromagoet will attract
its armature 7 and open at the armature

- and contact o the branch circuit of the low-
. pesistance-coils 7 of the solenoid; but the cur-
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rent of the high-resistance coils £ will remain

closed and will develop sufficient aftractive.
force to hold the piston-core f down, so that -

its jet-orifice ¢ will be immersed in and pro-
tected by the liquid mercury. * '

In the modified construction (shtiwh in Fig.

- 9) the solenoid is replaced by an erectromag-
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- 65 cuit remairs closed, and the electromagnet ¢ !

net ¢, the poles of which are located along
the exterior surface of the lamp-tube in prox-
imity to the piston F', which is here the ar-
mature of ‘the electromagnet. The coils 7 of
the electromagnet ¢ are in a branch circult
flowing from the lamp-supplying conductor 2

through wire 9, coils j’, and wire 10 to the

other lamp-supplying conductbr 6. This cir-

plied with electric current. The operation is

here as above described, except that the lamp-

_ _ _ } tube is vertical and no deflecting-surface 1s
wire 5 to the other lamp-supplying conduc- |

provided within the tube. o _

It is obvious that various modifications may
be made in the constructions.shown and above
particularly deseribed within the spirit and
scope of my invention. R

“What I claim, and desire to secure by Let-
ters Patent, 18— | . ‘
1. The combination, with a vapor electric
lamp, of exteriorly -located electrically-con-
trolled power - developing means, auxiliary
power -developing means, interiorly - located
projecting means controllable by the power
means and the auxiliary power means, and
means controllable by the circuit of the lamp
for discoptinuing the energization of the
power means but not of .the auxiliary power
means by the establishment. of the lighting-

cireuit. - |
9. The combination, with a vapor electric

lamp, of exteriorly-located coils of low resist-
ance and bigh resistance, resgectively., inte-
riorly-located projecting means.controllable

by the coils of low and high resistance and

means controllable by the circuit of the lainp

for decnergizing the low-resistance coils by

the establishment of the lighting-circuit.
3. The combination, with a vapor electric
lamp, of starting means for projecting a con-
ductive liquid within the lamp, and a deflector
for such liguid. ' o
4. The combination, with a vapor electric
lamp, of exteriorly-located power-developing
means, an interiorly-located liquid-projecting
piston-having a jet-orifice and controllable by
the exterior power means, and a deflector
within the lamp in the path of the liquid pro-
jected by the piston. = _
“ 5. The combination, with a vapor electric
lamp having a sealed casing, of exteriorly-lo-
cated pawer-developing means, an interiorly-
located liquid-projecting piston having a jet-
orifice and controllable by the exterior power
means and buoyantly sustained 'in the liguid
illuminant, and a flexible connection from the
piston to the casing for limiting the buoyant
movement of the piston. . |
‘6. The combination,” with a vapor electric
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lamp,-of exteriorly-located power-developing
means, and an interiorly-located liquid-pro-

jecting hollow piston having a jet-orifice and
an inner chamber of eross-sectional area con-

siderably greater than the jet-orifice, such

chamber opening upward into the jet-orifice

and having a substantially unrestricted open-

ing at its lower end. S ﬁ
In testimony whereof I have affixed my sig-

nature in presence of two witnesses.

_ CLYDE J. COLEMAN.
Witnesses: I

Epwin E. Zrrren,

SIDNEY ARONSTEIN.
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