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To all whom it may oncern:
Be it known that I, HARLAN P. WELLMAN,
of Ashland, in the county of Boyd and State

- of Kentuecky, have invented certain new and
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useful Improvements in Klectric Headlight-
Lamps; and I do hereby declare thefollowing
to be afull, clear, and exact description of thé
invention, such as will enable others skilled

in the art to which it appertains to make and

use the same.
This invention relates to that class of elec-

tric headlight-lamps to which the lamp shown

and descmbed in Letters Patent No. 629,631,

issued to me July 25, 1899, belongs, the same_

being applicable to electric-railwa,y cars oper-
ated by an alternating current. |

The objects are, ﬁrst to provide an incan-
descent electric headlwht lamp which in
itself forms an entirety and is totally inde-
pendent of the regular car-lights and which
may be of any commercial ecandle-powerirre-
spective of the candle-power of the latter;
secondly, to enable all the parts to be readlly
and easily removed and replaced; thirdly, to
provide for thorough ventilation of both the
primary and secondary coils without danger
of water entering through the ventilatiug-
openings, and, lastly, toincrease the efficiency
and durability and promote the economy of
operation of an electric headlight-lamp.

The invention will be hereinafter fully set
forth, and parblcularly pomted out in the
claims.

In the accompanying dra,wmﬂ's Figure 118
a view, ma,mly in vertical section, mth some
of the parts in side elevation, a pormon of the
lamp-casing being broken away. Fig. 21sa
side elevation with the lamp removed from
its support. Fig. 3isafront elevation. FKig.
4 is a view of the incandescent lamp and its

ad;uncts removed from the inclosing casing.

Fig. 5 is a view of the top of the primary- 0011
casing. Fig. 6 is a view of the primary coil
removed. | Fln' 7 is a view, partly in section,
of the primary-coil casing. Fig. 318 a view
of one of the integral elements of the lami-
nated core. Fig. 9 is a plan view of the base
of the secondary-coil chamber. Fig. 101s a
top plan view of the casing ot the primary
coil. Fig. 11 1s a fraﬂ'mentary view of the
lower portwn of the reflector-casing.

—

‘as to bear directly upon the coil.

chamber 18 is the primary coil 17.

a vertical longitudinal section of the wire-

conduit. Fig. 14 is a cross-sectional view on
line 14 14, Fie. 13. Fig. 15 is a sectional
view on line 15 15, Fig. 14. Figs. 16, 17, and
18 are diagrammatie views of the car-wiring
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and showing the arrangement of the ]amps -

relative thereto
Referring to the dra,wmﬂ's 1 deswnates the

reflector - casing, preferably of sheeb metal,
and which is, as shown, of apprommately
parabolic formation. It has an inner lining
2, of spun brass or other suitable ma.terlal
formmcf a reflector, which latter is of thesame
D'enelal formation as the casing itself. It1is

‘eqmpped with a glags-covered door 3 and a
| handle 4

5 is an incandescent lamp, the socket 6 of

‘which is preferably of porcelain and mounted
on an insulating-block 7 on the core 8 of a

secondary coil 9. This secondary coil is re-
movably positioned within a chamber 10 of a
casing depending from the lamp -casing 1.

The bottom of th1s chamber is closed by a, base
12, held to the casing by serews 13, such base
ha,vmﬂ' vent-openings 13* on oppos1te sides of
the core. The latter is built up of a series of
thin sheets of iron or steel securely riveted to-
gether and is held to base 12 by screws 14 (see
Fl'—T 9) and at its upper end 15 is flanged, so
ThlS end
15 of the core serves as a support for the in-
candescent lamp and helps to diffuse the mag-

netic lines of force to the casing of chamber

10 and through the latter to the casing 16 of
the primary -:3011 17, thus producing a com-
pletely - inclosed magnetle circuit and cas-
ing for carrying the lines of magnetic force
throuwh both the pumm y and secondary coils
when the lamp is in operative position.
base 12 is preferably of non- -magnetic mate-
rial. By removing the rebammw serews 13 of
this base the incandescent 1amp, the second-
ary coil, and its core, composing what might
be termed the “mterlorly-mcloaed ? pa,rts of

| the headlight.proper, may be removed as an

entirety for repairing or renovating the parts.
The primary-coil casing 16 is fixedly sup-
ported on the car-dash X and within its

chamber is closed by a cap-piece 19, of non-

Figs. | magnetic metal, and to this cap-piece is piv-
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12 and 13 are respectively an eleva,tion and . otally secured a hd 20 for closing an opening
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centrally of the primary coil when the head- 1 whole above the primary-coil casing, and af-

light-lamp iz not in place. A laminated tu-
bular sleeve 21 depends from cap-piece 19
through the central opening of the primary
coil and a corresponding opening in the bot-
tom of chamber 18. This sleeve protects the

primary coil from damage by the insertion

and withdrawal of the laminated core of the
secondary coil, as occurs in the frequent po-
sitioning and removal of the headlight. The
casing 16 is made of magnetic metal and thin

in cross-section, so as to avoid overheating

by idle or stray currents. The lower portion
of casing 16 is of concavo-convex skeleton
formation, as shown at 22, so as to present a

- smooth rounded surface to avoid the trolley-
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returning circuits.

rope being caught, and thereby disengaging
the trolley from its wire. This lower portion
of casing 16 is formed with ventilating-open-

ings 23, while near its upper end it is formed.

with upwardly-inclined ventilating-openings
24, Similar openings 25 are formed in the
casingof chamber10. By thusslanting these
openings perfect ventilation is provided, but
the danger of water entering the chambers is
avoided. For this reason a slight flange 26
is formed around the opening in cap-piece 19.
Air entering through openings 13* in the non-
magnetic base 12 serves to thoroughly venti-
late the secondary coil. |

A small conduit 27 is formed within casing
16.at one side of chamber 18 for the passage
of the primary-coil-cireuit wires 23.
wires are passed through a conduit 29, so that
those portions of the wires between the pri-
mary-coil casing and the bottom of the car
will not be exposed. This conduit extends
from within the primary-coil casing to the

car-bottom and is preferably composed of a

thin metallic sheet bent into approximately
U shape in cross-section and slightly curved
at its lower end 30, so as to direct the wires
beneath the car. The wires are held within
the conduit by being passed through insulat-
ing-blocks 31, secured in place by screws 32.

In the diagrammatic view, Fig. 16, I have

“shown a three-point circuit-switeh 33 at one

end of a car for cutting the current into either
of the primary coils at the ends thereof. In
Fig. 17 each of the primary coils is shown as
connected by a separate circuit-switch 34 at
each end. In Fig. 18 the primary coils are

"connected in series, with only.one circuit-

switeh 35. In thisarrangement both primary
coils are in series and continuously in circuit
when the switch is thrown, and when this is
once done no further manipulation thereof is
necessary when the lamp is being transferred
from one end to another. :

In practice a primary coil in itg protective
inclosing casing is located at each end of a
car and connected to the irolley and ground
The motorman closes the
switch at any convenient time so as to cut the
current into the primary-coil. To position
the lamp, it is only necessary to raise 1t as a

These

from the incandescent lamp.

l
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ter elevating the lid 20 the lamp is lowered,

| with its laminated core projected through the

primary coil, whereupon light will be given
The headlight
can readily be inserted or withdrawn from
the primary-coil casing with or without the
current being cut off and without danger of
shock to the operator or injury to the lamp.
No holding means other than the extension of
the core into the primary coil 18 necessary.
A headlight constructed as herein described
is admirably adapted for the low-frequency
alternating currents used in modern electric-
railway systems. In order to avoid the pul-
sating or blinking of an incandescent light

- when using low-frequency currents, it 1Isnec- -

essary to use a very low voltage lamp having

| a filament of relatively large cross-section

with a correspondingly lower heat inertia.
This does not allow of the filament cooling
too rapidly, thus avoiding all disagreeable et-
fects from the use of the low-frequency cur-
rent. Both the primary and secondary coils
may be wound for any practical voltage and
current, necessary for lighting the single in-
candescent lamp within the refiector, which
lamp may be of a high or low candle-power,
depending entirely upon the winding of the
coils. Itisobvious that incandescent lamps
of different voltages may be used in the head-
licht by so winding the primary and second-

| ary coils or by having terminal taps on second-

ary coil for the various voltage connections.

It is understood that I do not restrict my-
self to the exact means herein deseribed, and
shown in the drawings, and that changes may
be made without departing from the scope of
my invention.

I claim as my invention—

1. The combination with an electric-rall-
way car, a casing mounted on one end thereof,
a primary coil loeated within such casing, and
an electrical connection between such coil
and the electrical wiring of the car, of an elec-
tric-headlight-lamp casing having a depend-
ing chamber, a secondary coil located within
such chamber, a core carried by such second-
ary coil and designed to extend into the pri-
mary coil, an incandescent lamp in cireuit
with such secondary coil, and means for re-
taining both coils within their chambers
whereby the same may be readily removed
therefrom, as set forth.

2. The combination with an electrie-rail-
way car, a casing mounted on one end thereot
having a chamber, a primary coil therein, a
cap-piece removably located over such cham-
ber, and an electrical connection between
such primary coil and the electrical wiring of
the car, of the headlight-casing having a de-
pending chamber, a secondary coil within
such chamber, a core extended through said
coil and cap-piece and into the primary coil,
and an incandescent lamp mounted on said
core in eircuit with said secondary coil, and
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mneans removably connecting said core tosaid | latter, a base-piece for said chamber remov-

chamber of the headlight -casing, substan-
tially as set forth.

3. The combination with an electric-rail-
way car, a casing having a chamber therein,
a cap-piece removably secured over such
chamber having a central opening, a sleeve
depending from said eap-piece in line with
such opening, and a primary coillocated with-
in such chamber around such sleeve, said coil
being in circuit with the electrical wiring of
the car, of the headlight-casing having a de-

pending chamber, a secondary coil within

such chamber, a laminated core extending
through such secondary coil and designed to
projectthrough thesleeve centrally of the pri-
mary coil, and an incandescent lamp mount-
ed on such core and in cireuit with the sec-
ondary coil, substantially as set forth.

4, The combination with an electrie-rail-
way car, a casing on one end thereof having
a chamber, a primary c¢oil within such cham-

ber and in electrie connection with the car-

wiring, the cap-piece removably secured to
such casing over such chamber, having a cen-
tral opening, and a lid designed to fit over
suchopening, of a headlight-casing, & second-
ary coil carried thereby, a core extended
through said secondary coil and designed to
fit in the opening in the cap-pieceand the pri-
mary ccil,and anincandescentlamp mounted
on said core and extending into said casing,
such lamp being in circuit with the secondary
coil, as set forth. | .

5. The combination with an electric-rail-
way car, a casing on one end thereof, and a
primary coil within suc¢h casing having a cen-
tral opening, of a headlight-casing having

a depending chamber, a secondary coil lo-

cated within such chamber, a core extending
through said secondary coil and designed to
project through the primary coil when the

headlight is positioned on the casing of the |

ably secured thereto and to the core, and an
incandescent lamp in circuit with said sec-
ondary coil, substantially as set forth.

6. The combination with an electric-head-

light-lamp easing having a chamber opening
into sueh casing, of a coil within such cham-
ber, a removable bottom for such chamber
forming a support for the coil, a core ex-
tended through such coil, and an incandes-
cent lamp connected with said coil and ex-
tended into said lamp-casing, said coil, core
and lamp being removable as a whole from
the chamber and casing, as set forth.

7. The combination with the headlight-
casing having a depending chamber, a base-
piece removably secured to the bottom of

| such chamber, a secondary coil within such
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chamber, a core extended through said sec- .

ondary coil and said base-piece and having
an upper flanged end bearing on the second-
ary coil, and an incandescent lamp mounted
on said core in circuit with sald secondary
coil, of a primary coil in cireuit with the wir-
ing of an electric-railway car, and a casing
for such primary coil having a central open-
ing designed to receive the projecting portion
of said core, as set forth. _
S. In an electric headlight-lamp having a
secondary coil, a casing therefor, a core pro-
jecting through such eoil and casing, a pri-
mary coil in circuit with the wiring of an elec-
trie-railway car, and a casing for such pri-

mary coil, both of said casings having up-

wardly-slanted openings, as and for the pur-

pose set forth,
In testimony whereof I have signed this

specification in the presence of two subscrib-

ing witnesses. .
| HARLAN P. WELLMAN.

Witnesses:
W. C. RICHARDSON,
RAYMOND O. FISHER.
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