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UUNITED STATES

PATENT OFFICE.

JOHN KIRBY, JR., OF DAYTON, OHIO, ASSIGNOR TO UNITED STATES HEAD-
LIGHT COMPANY, OF BUFFALO, NEW YORK, A CORPORATION OF NEW

YORK.

ELEGTRIC HEADLIGHT.

SPECIFICATION forming vart of Letters Patent No. 721,646, dated February 24, 1903.
| Aﬁplimtion_ filed December 26, 1801, Serial No. 87.238., (No mﬂﬁﬁl;ﬁ | |

To all whom it may conceri: .

Be it known that I, JoBEN KIRBY, Jr., & Citi-
zen of the United States, residing in the city
of Dayton, county of Montgomery, and State

g of Ohio, have invented certain newand useful

Improvements in Electric- Are Headlights;
and I do hereby declare the following to be a
full, clear, and exact description of the Inven-
tion, such as will enable others skilled in the

o art to which it appertains to make and use

the same, reference being had to the accom-
panying drawings, and to the characters of
reference marked thereon, which form a part
of this specification. S

This invention contemplates certain new
and useful improvements 1n electric - arc
headlights for use on electric-railway cars
and other vehicles. | | -

The objects of the invention are, first, to

20 provide a more desirable, efficient, and com-

pact form of such headlight, whereby the
space required for its occupancy is reduced,
and its construction, commensurate with its
advantages, simplified and reduced in cost;

235 second, to combine with the carbon-operat-

ing mechanism of such headlights means for
auntomatically establishing the circuit by the

electric current which operates the lamp and

auxiliary means for establishing the circuit

30 in event of failure of the current to perform

such function; third, to provide such head-
lights with an improved form of case inclos-
ing the reflector and having provision for
mounting the carbon-operating mechanism

35 upon the exterior thereof; fourth, to provide

means for inclosing the arc whereby the waste

of carbon isreduced toa minimum, and, fifth,
to combine with the objects aforesaid other

improved features, all of which are accom-

10 plished by new and novel combinations,which

will hereinafter be fully described and

claimed. |
T have shown and will describe hereln cer-

tain features which are also applicable to

45 types of headlights other than electric arc and

which features will be made the subject of
another application for United States Let-
ters Patent, which I intend to file with the
Commissioner of Patents, and in which ap-
zo plication such features will be illustrated, de-

| seribed, and claimed. I will therefore con- -

fine the claims of my present invention to
headlights of the electric-arc type. |

- My invention is clearly illustrated in the
accompanying drawings, which form a part
hereof, and in which— | |

35

~ Figure 1 represents a front view of a por-

tion of the dashboard of a railway-car with the

headlight mounted thereon; Fig.2,arear view

of the same; Fig. 3, a vertical section through
the center of the headlight and dashboard, ex-
cept the positive-carbon-operating mechan-
ism, part of which is shown insection and part
in full; Fig. 4, ahorizontal section through the

center line of the headlight and dashboard,

6o

the back door of the case being shown partly

open; Fig. 5, a front perspective view of the
headlight removed from the dashboard; kig.
6, a rear perspective broken view of the case
with all appurtenances removed therefromj;
Fig. 7, a detached perspective view of the

positive - carbon - operating mechanism and
base therefor; Fig. 8, a similar view to Kig.
7 with the carbon-holder, electromagnet, and

auxiliary spring device removed; Iig. 9, a de-

| tached vertical section of the positive-carbon

holder and carboun; Fig. 10, a “broken per-
spective view of the supplemental case; Hig.
11, a broken perspective view of the negative-
carbon holder detached; Fig. 12, a broken
perspective view of the globe-carrier de-
tached; Fig. 13, a broken perspective view of

the glass-holder detached; Fig. 14, arear per-

spective view of a portion of the glass-holder,
showing the clips and fastening device; Fig.
15, a rear perspective broken view of a head-
licht adapted to be attached to the outside
of the dashboard; Fig. 16, a sectional view
showing a modification in the manner of at-
taching the headlight to the dashboard; FKig.
17, a modification of the upper globe-holder,
and Fig. 18 a detached perspective view of
the stand for the headlight. -

- Similar letters and figures of reference in-
95

dicate corresponding parts throughont the
drawings. -- o ) |
A represents a portion of the dashboard,
in which there is formed an opening.
B represents a collar surrounding the open-
ing on the outside of the dashboard, and Ca
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dash-ring surrounding the opening on the in-
side thereofi.

The collar B and dash-ring C are each pro-
vided with holes 1, which register with cor-
responding holes in the dashboard to receive
bolts 2, by which they are clamped to the
dashboard, as clearly shown in Iigs. 2 and 3.
The dash-ring Cis provided with a forwardly-
projecting flange or rim 3, which extends

through the dashboard and out beyond the |

collar I3 and which in addition to stiffening
the ring forms a finish around the opening.

D represents the headlight-case, which is
formed with an open frontand an opening in
the back.thereof and preferably castin a sin-
ole piece of any suitable material and to the
form shown, there being formed thereon a
front projecting ring 4, adapted to engage
the dash-ring C and stop against a shoulder

5, formed thereon, preferably, in line with the }

inside of the dashboard, the case being se-
cured in such position by rotatable fasteners
6, attached to the dash-ring C and adapted
to engage behind a shoulder 7 on the body of
the ease. Thus when it is desired to remove
the headlight the said fasteners areswung to
the positions shown by dotted linesin Fig. 2,
when it will be free to be removed for place-
ment in another car or for any other desirable
purpose without the necessity of removal of
bolts 2, collar B, and dash-ring C. It will be
apparent, however, that the dash-ring C mayv
be formed upon and integral with the body of
the case, in which event it would be neces-

sary to remove the bolts in order to free the
headlight from its mountings, such construc-

tion being shown 1n IKig. 10.
When an electric-arc headlight is mounted

‘upon the dashboard of a railway-car in sub-
stantially the manner already described, it is
desirable, as matters of convenience and sav-

ing in breakage of glass, that the interior
thereof shall be accessible from both the front
and rear of the dashboard without disturbing
the glass-holder or removing the headlight,

and in order to obtain access to the back of

the headlight from.in front of the dashboard
I provide an armhole through the latter be-
low the headlight, through which the lower
or negative carbon can be manipulated, and
in performing such act the operator can see
into the open front of the headlight to adjust

the carbon to its proper position with rela-

tion to the reflector. Provision forobtaining
access to the same from behind the dashboard
will hereinafter be explained. Toform a fin-
ish to the said armhole, as well as to stiffen
the structure, the collar B and dash-ring C
are provided with continuations thereof which
extend therefrom around the armhole, as
shown at ¢ and b, and on the outside, prefer-
ably, is hinged a door K for closing the open-
ing, which is a trifle smaller than the door,
thus forming a jamb ¢ for the door to close
against, the latter being fastened by a latch 8.

The inside of the front ring 4 of the caseis

- ' 721,646

ﬁ*hieh lateral channels 10 lead from its outer

edge. - A glass-holder F is contained within

the said ring 4, being secured therein by
means of lugs 11 and 12, projecting from 1its
outer horizontal surface and adapted to enter
the channels 10, whereupon by turning the
oglass-holder they will engage the groove 9 and

-retain the holder within the said projecting

ring of the case, from whence it can then be
withdrawn only upon turning it back to po-
sition, where the said lags register with the
said channels. It is obvious, however, that

' instead of the groove 9 extending around the

ring, as shown and as above deseribed, a sin-
ogle short groove may extend from each of the
channels in either direction; but as a con-
venience of manufacture I prefer the con-
struction shown and in which at a suitable
distance from the said channels is provided
a stop 13, against which one of the lugs will

strike, and further forward movement of the

holder will be thereby arrested, the holder be-

L ing prevented from undue reverse movement

and possible displacement by a spring 14, one
end of which is secured to and on the inside
of the outer horizontal memberd of the glass-
holder, the opposite end having a projecting
pinld,with beveled end and operative through
the Iug 12, the beveled end of the pin engag-
Ing an aperture 16 in the ring 4 of the case,
as more clearly shown in Fig. 14. Thus the
pressure of the spring must be overcome be-
fore the holder can be released, and while
this is easily accomplished by the hand of an
operator the pressure of the spring is such as

to prevent any jarring motion to which the

7€
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headlight may be subjected in service from

displacing the glass-holder, which will here-
inafter be more fully described.
Within the case there is located a parabol-

1cally-formed reflector G, provided with an

outwardly-turned flange 17, by which it may
be secured to the case near its front or open
end in the usual mannner. This reflector is
cutaway, preferably,on a line drawn through
the focal point and is therefore open at both
ends, the parabola being completed by an
auxiliary reflector H, secured to a door I,
hinged t0 the body of the case and forming
the back thereof in the manner shown, or it
may be secured in any other manner which
will effectually accomplish its puarpose, al-
though in practice I have found the simplest
and most efficient plan of mounting this aux-
iliary reflector to be to attach it to the door,
as shown, whereby when the latter is opened
the former will be carried with it, and the
opening in the back of the main reflector will
then be exposed for the purpose of cleaning

the reflector, adjusting the carbons, or other-

wise manipulating the lamp from the back of
the headlight, the normal relative positions
of the two reflectors being established by clos-
ing the door I. The walls of the two reflec-
tors are cut away at 15 and 19 to form open-

ings opposite each other, through which the

provided with a circumferential groove 9, into [ mechanism of the lamp can operate.

o5
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" In the wall of the case and by preference

integrally therewith opposite the focal point
of the reflector thereis formed a hollow sleeve
20, which loosely supports the lower or nega-

tive carbon mechanism and whichin the pres-
ent instance consists of a removable receiver

J. having a collar 21, which rests upon the .

top of the wall of said hollow sleeve and gov-

erns the elevation of the receiver within the

case, the outer diameter of the upper end of

this receiver being reduced to form a shoul-

der 22, upon which rests a removable globe-
carrier K, provided with a circular recess or

agroove 23, 1n the bottom of which is a washer

24, of asbestos or other suitable material, for
the lower end of the globe L to rest upon.
The receiver is also provided with a lateral

~interiorly-serew-threaded boss 25, with which

20

25

40

registers a nut 26, having a central bore, in

which is journaled a pinion-shaft 27, carry-

ing on its end within the receiver a pinion-
wheel 28 and at its outer end an operating-
wheel 29.

26 and the inner surface of the wheel 29, re-

spectively, holds the side of the pinion-wheel

against the inner end of the nut 26 under
coustant pressure, and thus prevents undue

movement of the former and imparts a steady
movement to the mechanism while being

operated. The receiver contains a carbon-
holder 31, the upper end of which is slotted

“and tapered, the tapered portion being exte-

riorly screw-threaded and provided with a
corresponding interiorly-threaded nut 32, the
function of which is to press the'slotted end
of the holder against the carbon M and hold
it securely therein. A rack 33 is secured to

the exterior of the carbon-holder 31 and en-
gagesthe pinion-wheel 28, whereby upon turn-

ing the latter the carbon-holder is elevated or

lowered, according to the direction in which

45

50

55

the wheelis turned, and the carbon is thereby
fed to and from the focal point of the reflec-
tor through the lower open end of the globe.
A vertical channel or recess 34 is formed in
the receiver to accommodate the rack, the
former being closed at the bottom to exclude
air and its position rotatively being governed
by a notch ¢, adapted to engage a projecting
stud «* on the hollow sleeve 20. It 1s not es-
sential that the negative-carbon mechanism
just deseribed should be employed 1n order
to carry out all the objects of thisinvention,
as it is obvious that other forms may be used

in connection with the other features thereof;

o

but I prefer this mmechanism, because in addi-
tion to its especial efficiency and convenience
of operation it can be instantly lifted out of

the way to place the upper or positive carbon -

in position from within the case or for the

purpose of cleaning out the receiver, which

should be done frequently, or for making re-

pairs, and for the further reason of conven-

ience iz manufacture, and as the detachable
olobe-carrier above described can be made

A coiled spring 30, with its end
“bearing against the outer surface of the nut

1 on an automatic machine its cost is thereby

materially reduced.

mechanism is mounted upon the exterior of
the case, there being formed thereon a fiat

|
| portion or surface 35 to receive the same,

above and to which surface a base or plate N,
carrying the same, is secured by screws or

befween to separate the positive and negative

case is perforated at 37 to receive a depend-

shown in Fig. 3. A bracket P> extends up-

l ing collar 38 of the insulating-block O, as
|

with a horizontally-disposed arm 39, perfo-

onide for the positive-carbon holder Q, a
' lower guide for whick is to be seen in a per-
foration 41 through the said base-plate. The
said positive-carbon holder consists of a hol-
low rod 42,somewhat larger in diameter than

the ecarbon, contracted at its lower end to an

easy fit for the latter, as more clearly shown
in Fig. 9, the lower end being also exteriorly
tapered and slotted and provided with a

bolts 36, an insulating-block O being placed

poles of the lamp. The flat portion 35 of the

wardly from the base-plate N and is provided

D
P

- The upper or positive carbon operating

70

75

80

rated at 40, to receive and act as an upper

Qo

screw-threaded nut 43, the outer.diameter of .- '

‘which is slightly less than that of the rod 42,
so as to permit the said nut to pass freely
through the perforations 40 and 41, whereby
the said carbon-holder can be removed from
the outside of the case, as well as from the
inside thereof, and which is a very desir-
able convenience in manipulating the lamp,

‘holder by tightening the nut 43. "To the
bracket P there is pivoted at 44 an operating-
lever 45, preferably made of a good conduct-

ing material, such as soft iron or steel, and
having its free end provided with an insulat-

the positive carbon N’ being secured in the

95 -
100

105

ling-tip 46, extending through the wall of a

supplemental case or covering R for the up-
per works of the lamp, for a purpose which
will presently appear. Pivotally connected
| with the lever 45 at 47 is one end of a vertical

rod 48, to which is attached a lateral arm 49,
secured in place on the rod by a set-screw 50,
the free end of this arm being perforated to
engage and slide upon another vertical rod
51.- At the lower end of the rod 48 is secured
thereto a clutch-arm 52, having a perforation
l 53, through which the carbon-rod 42 operates.
‘To one end of this clutch-arm and opposite the
rod 48 there is pivoted at 54 a cam-lever 99,

| end of this cam-lever is provided with an aper-
ture 57 to receive and through which therod -

| 51 operates, a movable collar 53 being secured

in place by a set-screw 59, .
' 60 surrounds the rod 51, its upper end bear-

1’49 and its lower end bearing against the up-
per side of the ecam-lever 55 to keep the same
in eontact with ecollar 58. Secured to the base-
plate N, preferably by screwing thereto in

provided with a cam 56. The opposite or free

on said rod below the cam-lever 55 and held
A spiral spring

ing against the under side of the lateral arm

I10
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120
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130
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20
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the manner shown in Fig. 3, and located un-
der the operating-lever 45 at a suitable dis-
tance from its pivotal point is a vertically-dis-
posed eylinder S, having a bottom 61 therein,
provided with a central aperture, a portion

of the same extending above and a portion

below the said base-plate, this construction
being desirable in order that the height of
the whole structure may be reduced. Within
this extension 1s an operating-bolt 62, pro-
vided with areduced stem 63, adapted to slide
through the said aperture, and around which
stem is a spiral spring 64, whose upper end
bears against the shouldor formed by the re-
duced stem of the bolt and whose lower end
bears against the bottom 61. In the wall of

this eylinder is formed a vertical slot 65 and

a slightly-inclined lateral slot 66, communi-
cating therewith at the bottom thereof, there
being a projecting pin or knob 67 secured to
the said bolt and adapted to operate in said
slots, the purpose of which will soon appear.

- It will be observed from the foregoing thatif

25

30

35

40

45

50

60

whole contemplates an entirely dif

the operating-lever is pressed downward car-

bon-rod 42, together with the vertical rods 48 |

and 51, lateral arm 49, clutech-arm 52, and
cam-lever 55,will all be forced downward, and
when the lower end of rod 51 strikes the base-
plate the downward movement of the end of
cam-lever 55 will be arrested, and a further
downward movement of the clutch-arm 52

will carry with it the pivoted end of the cam-

lever and thereupon shift the position of the
cam 56 sutficient to release its grip on the car-
bon-rod, which will then drop until its carbon
rests upon the end of the lower or negative
carbon. The carbons now being together
must be separated again before an arc can
be produced, the distance of such separation
being ordinarily about three-sixteenths of an
inch, the length of the arc being governed,
however, by the limit of movement of the
cam-lever 55, and which is established by the
location of collar 58 on the rod 51. The rais-
ing of the cam-lever, which is accomplished

by the reverse or upward movement of the !

operating-lever 45, will cause the cam 56 to
reéngage or 1mpinge the carbon-rod 42 and

carry the same, together with the carbon N’,

back to the proper elevation to form the arc
of the lamp, the upward movement of the op-

erating-lever being limited by a sultable stop,

her oma,ftet roforled to.
The positive-carbon-operating mechanism
asthus fardescribed is substantially thesame

as shown and described in United States Let-
I therefore diselaim

ters Patent No. 615,927,
the invention thereof and will now proceed
to describe such part of my presentinvention

as1believe to be new and useful combinations
_thorewnh

It will be observed Lhat this mventlon as a
‘erent

structure from that of the said patent and in

which the operating-lever N is lifted by the |

downward pull of a reftracting-spring at the

721,646

which I purpose the antomatic lifting of the
same through the instrumentality of the elec-
tric enrrent which operates the lamp, in con-
junction with auxiliary means, whereby in
case of failure through decreased voltage or
otherwise of the current to perform such
function the said auxiliary means can be
thrown into engagement with the operating-
lever, and thereby furnish a substitute for

the currentinlifting thé lever, while its down-

ward movement may then be accomplished
by hand until a convenient time ean be had
in which to put the current-operating device

| in working order again or until the voltage

Is increased sufﬁoiont to perform the Work,
it being understood that each time the cir-
cuit is broken, and which occurs whenever

the arc .distance becomes too great, caused by

the burning away of the carbors, the latter
must come together, or practically so, in or-
der to redéstablish the are, and which 1s ac-
complished by their sepa,r.fmon as above ex-
plained; also, that when the headlight ison a
car making a trip any failure.of _porfo1 mance

of such operation would make the headlight

nseless until proper conditions are again es-
tablished. Thereforeitis important thatthe
headlight be provided with mechanism which
will insure the performance of its every funec-

70

75

80

Q0

95

tion, and as the same should require as little

attentlon as possible, especially when in serv-
ice, it is desirable that its feeding mechan-
ism be automatic in operation, and to this
end the bracket P is continued unpwardly and
terminates in alateral projecting arm O, ex-
tending out over the operating - lever and
from which depends an electromagnet ], the
lower end 69 of the cores of which arrest the

102

10§

npward movement of and forms the stop for

the operating -lever, which being made of

good conducting material acts as an arma-

ture when the salid magnet is energized, and

is atfracted to and held against the same so
long as sufficient energy remains in the mag-
net; but instantly upon breaking the circuit
the lever will be released and fall of its own
weight, carrying with it the movable parts

with which it 1s connected, thus causing the

positive carbon to drop to contact with the
lower one and establishing the circuit again,
when the magnet will pmk up the ]ovor, 1n
doing which the carbon will be returned to
its normal position and the arc reéstablished.

U represents an insulated econducting-wire
leading from the source of supply through
an insulation-bushing 70 in the wall ¢f the
case, thence upwa,rdly through the top there-
of, and 1t 1s connected at 71 Wlth the coil 72
of the magnet, the coil 73 thereof being con-

nected at 74 with the bracket P at 7o by a

conductor 76, the negative pole of the lamp
beling grounded in tho usual manner.
There is suspended from the top of the case

ITO

I 15

120
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130

a tubular extension V, formed in two sections

77 and 78, the upper section 77 being secured
to the case and having atitslower ond an ex-

short end thereof, in contradistinction to | terior screw-thread adaptodto register with
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an interiorserew-thread at the upper end of 1 has been hereinbefore partially described,

the lower section 78, at the lower end of
which is a eap 79, adapted to engage the
olobe and to hold the same down upon its
seat in the globe-carrier K. This arrange-
ment, in conjunction with the perforation 41,
forms a passage-way through which the up-
per or positive carbon and its holder oper-
ates and also practically excludes air from
the inside of the globe, thus contributing to
the life of the carbons. When the globe is
to be removed or replaced, the lower section
of the tubular extension is elevated, as shown
by dotted lines in Fig. 3. The cap 79 is prei-
erably made of thin metal, spun or stamped
to shape, to allow of sufficient expansion

when heated to prevent breaking the globe. -

A further and very important advantage in
this construction, in connection with the posi-
tive and negative carbon holders already de-
seribed, lies in the fact that as the positive-
carbon holder is operative within the tubular
extension and through the eap 79 and through
the upper open end of the globe, the negative-
carbon holder being operative through the
lower open end of the same, both carbouns
can be consumed close to the ends of their
respective holders or within about one-half
or three-quarters of an inch of their entire
original lengths, it being only necessary to

waste the portion necessary to sustain them

in the holders.
Above the headlight-case D and secured
thereto by screws S0 or other suitable fasten-

ing is mounted a supplemental case R, here- |

inbefore referred to, within which the upper-
carbon mechanism is inclosed. 'This case

consists of a frame 81, preferably in a sin- |

ole piece open at top and bottom and hav-

ing also openings in its sides, the side open-

ings being closed by doors 82, paneled and
hinged to the frame, as shown, the panels
being provided with rear openings 83 for the
escape of air, as hereinbefore mentioned, the
said openings being provided with shields 54,
the function of which is to protect the inte-

rior from the elements. The top of this case
is provided with a hinged lid 85, held closed

by a catch 86 and provided on the inside
with an insulation-washer 87 to prevent con-
tact between the metallic surfaces of the lid
and upper-carbon holder when the latter 1is

oelevated. In the back of this case there isa

slot 88, through which the operating-lever 4o
projects, and whereby the said lever can be
depressed by hand from the exterior of the
headlight when it may be found necessary to
do so, and in which case the operating-bolt
62, previously described, is first thrown into
engagement with this lever by releasing the
projecting pin or knob 67 from the inclined
slot, 66, when the spring 64 will force the said
operating-bolt against the under side of the
operating-lever, and whereby the same will
be lifted and held in an elevated position
when pressure is released therefrom.

is composed of the outer horizontal member
d, previously referred to, intermediate and

inner members e and f, and vertical members.

i ¢ and A, the horizontal member e being pro-

vided with air-openings 7, arranged in alter-
nation around the same, a drainage-opening
7 being provided through the outer horizontal
member d at the bottom thereof. On the in-
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side of the holder, opposite the intermediate

member ¢, is an inwardly-projecting ring or
collar %, which euncircles a glass disk /, held
therein by several clips m, one end of each of

8o

which is secured to a post n by screws o, the

holder being also provided with finger-pieces
p for convenience in handling. |

Owing to the decreased size of the head-
licht and to the heat generated by the arc it
is essential that ample provision be made for
the free inlet and outlet of cold and hot air,
respectively. Therefore in addition to the
openings in the glass-holder already men-
tioned there is formmed in the case an open-
ing 89, protected by a shield 90, and through
which opening cold air can enterthe case from
the back thereof, and another opening 91 is
formed in the top of the case through which
hot air can escape out into the supplemental
case R, thence through the openings 83 into
the outer atmosphere.

On the under side of the case and extend-
ing from the wall of the hollow sleeve 20 to
the front projecting ring 4 is a flat portion 92,
to which and to the back wall of the hollow
sleeve is serewed or bolted a stand X, upon
which the headlight may rest in an upright
position when apart from its mountings.

1t will be observed from the foregoing gen-
eral description of this invention that the

Qo
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negative or lower carbon, which should be

properly set with reference to the focal point
of the reflector, can be adjusted from the
front side of the dashboard and that to ac-
complish whiech the operator after opening
the door in the back of the case can place his
arm through the armhole in the dashboard
and reach the operating-button of the nega-
tive-carbon holder to adjust the carbon, and

| in doing the same he can see through the

| front glass of the headlight to properly locate

the carbon; that certain of its features are ap-
plicable to headlights other than the specific
type herein described—as, for example, elec-
tric-are headlights adapted to be supported
upon the outside of the dashboard, as shown
in Fig. 15; that the mode of attachment to the
dashboard may be varied; that the portions
of the case herein referred to as ‘‘flat” need
not of necessity be flat; that the electromag-
net need not necessarily be located over the
operating-lever, and that by mere mechan-
ical change it can be located in other posi-
tions adjacent to the carbon-operating mech-
anism and be made to perform the function
hereinbefore ascribed to it; that the upper
globe-holding device may be operated by a

Theglass-holder F,the constructionof which | spring, as shown in Fig. 17, and that other
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details of eonstluctlon as hereinbefore de-
ed in various ways
without departing from the spirit of my in-
vention.
Having thus fully described my invention,
I clalm———- | |
1. In an electric-arc headlight, the combi-
nation of a ease having an open front and an
opening in the back of the case provided with
a door for closing the said opening, a hollow
sleeve formed in the wall of the case, a car-
bon-holder supported in said sleeve, a reflec-
tor whose normal position is behind said car-
bon-holder, and means whereby the said re-
flector can be shifted to permit of access to
said earbon-holder from the back of the case.
2. In an electric-arc headlight, the combi-

nation of a case having an open front and an
opening in the back of the case provided with
a door for closing the said opening, a hollow
sleeve formed in the wall of the case, a car-

bon-holder supported in said sleeve, a refiec-
tor whose normal position is behind said car-
bon-holder, and means whereby the said re-
flector is shifted from and to its normal posi-

tion by the opening and closing of the said

door whereby access to the said carbon-holder
can be had from the back of the case.

3. In an electrie-are headlight, the combi-.

nation of a case having an open front and an
opening in the back of the case, a hollow
sleeve formed in the wall of the case, a car-
bon-holder supported in said sleeve, & main
reflector open at both ends secured within

the case, a door for closing the said opening |

in the back of the case, and an auxiliary re-

flector located behind said main reflector and

arranged to be removed from and replaced
In its normal position by the opening and
closing of the said door.

4. In an electric-arc headlight, the combi-
nation of a case having an open front and an
opening in the back of the case, a hollow
sleeve formed in the wall of the case, a car-
bon-holder supported in said sleeve, a main
reflector open at both ends secured within
the case, a door for closing said opening in
the back of the case, and an auxiliary reflec-
tor located behind said main reflector and
arranged to be readily removed and replaced
in position whereby access can be had to the
main reflector through the openiug in the rear
thereof.

5. In an electric-are headlight, the combi-
nation of a case having an open front and an
opening in the back of the case, a hollow
sleeve formed in the wall of the case, a re-
celver supported in said sleeve, a holder op-
erative 1n said receiver, a carbon carried by
sald holder, a main refiector open at both
ends secured within the case, a door for clos-
ing the said opening in the back of the case,
and an auxiliary reflector located behind the
said main reflector and adapted to substan-
tially close the opening in the rear end there-
of, thesaid auxiliaryreflector being carried by

721,646

6. In an electric-are headlight, the combi-
nation of a case, a reflector secured therein,
a hollow sleeve formed in the wall of the case,
a receiver removably held in said sleeve, a
carbon-holder operative within said recelver,
a carbon carried by said holder, a removable
aglobe-carrier at the upper end of the said re-
ceiver, and means for operating the carbon-
holder whereby the carbon held therein can
be adjusted to bring its point of combustion
into proper relation with the foecal point of

the reflector.

7. In an electric-arc headlwht the combi-
nation of a case, a reflector secured therein,
positive-em'bon-opemting mecnanism carried
by the case, a carbon-holder operated by said

i mechanism, a hollow sleeve formed in the

wall of the case, a receiver held 1n said sleeve,
a holder operative in said receiver, a carbon
carried by said holder, a removable globe-
carrier at the upper end of said receiver, and
means for operating the said holder whereby
the carbon held therein can be adjusted to
bring its point of combustion into proper re-
lation with the focal point of the reflector.
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8. In an electric-are headlight, the combi-

nation of a case, a hollow sleeve formed in the
wall of the case, a receiver removably held in

sald hollow sleeve, a carbon-holder operative
in sald receiver, means whereby the proper
position of said receiver in said hollow sleeve

is established, and rack-and-pinion mechan-

ism for operating said holder.

9. In an electric-arce headlight, the combi-
nation of a case, a hollow sleeve fm med in the
wall of the case, a receiver removably held in
said hollow sleeve, a negative-carbon holder
operative in said receiver, means whereby the

proper position of said receiver in said hollow

sleeve 18 established, positive-carbon-operat-
ing mechanism carried by the case, and a
supplemental case inclosing said operating
mechanism.

10. In an electric-arc headh ght, the combi-
nation of a case having an open front a re-
flector secured within the case, a hollow sleeve
formed in the wall of the case, a receiver re-
movably held in said sleeve, means for pre-
venting the turning of said receiver therein,
a negative-carbon holder operative in said re-
ceiver, positive-carbon-operating mechanism
secured to the case on the outside thereof,
and a %upnlemental case inclosing the smd

' mechanism.

11. In an electric-arc headlight, the combi-

nation of a case having an open fr onb anega-

bive-carbon-holder, positive-cal"bon-opemting
mechanism, a carbon-holder operated by the
latter, carbons carried by said holders, a sep-
arate opening in the rear of the case whereby
the carbons can be manipulated independ-
ently of said open front, means for closing
the said opening, and a supplemental case
inclosing the said positive-carbon-operating
mechanism.

12. In an electric-are headlight, the combi-

and arranged to open and close with said 1oor. | nation of an 1ntewml]y-f01 med case having an
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annularfront projecting rim and glass-holder ;’ tablished by hand in ease of failure of the

carried thereby, a hollow sleeve formed 1n
the wall of the case, a receiver and carbon-
holder supported in said sleeve, carbon-oper-
ating mechanism mounted on the outside of

the caseoppositethesald hollowsleeve, a car-

bon-holder operative through the case by said
mechanism, a supplemental caseinclosing the
latter, and a door in said supplemental case
to provide access to said mechanism.

13. In an electric-arc headlight, the combi-

nation of a case, carbon-operating mechanism
carried by the case, a supplemental case in-
closing the said mechanism, and a leverin di-

rect connection with and forming a part of

sald mechanism extending through and oper-
ative independently of the wall of the said

supplemental case whereby the said mechan--

ism can be operated from without the case.

14. In an electric-arc headlight, the combi-
nation of a case, a base-plate attached to the
case and having carbon-operating mechanism
attached thereto, an aperture in said base-
plate, a carbon-holder operative through said
aperture, a supplemental case inclosing the
said mechanism, and a lever 1n direct con-
nection with and forming a partof said mech-
anism extending through and operative inde-
pendently of the wallof thesaidsupplemental
case whereby the said mechanism can be op-
erated from without the case.

15. In an electric-arc headlight, the combi-
nation of a case, a base-plate car ried by the
case, carbon-operating mechanism mounted
upon sald base-plate, an operating-leverform-
ing a part of said mechanism, and a spring-
actuated bolt mounted upon the base-plate
and adapted to engage the said lever to re-
tarn to and retain the same in a normal posi-
tion.

16. In an electric-arc headlight, the combi-

‘nation of a case, a base-plate attached to the

case and having carbon-operating mechanism

attached thereto, an aperture 1n said base-

plate, a carbon-holderoperative through said
aperture, an operating-leverin direct connec-
tion with and forming a part of said mechan-
ism, an electromagnet energized by the cur-
rent which operates the lamp and adapted to
automatically operate the said mechanism

and thereby establish the circuit when the

same is brcken, and auxiliary means for es-
tablishing the circuit by hand in case of fail-
ure of the said electromagnet to perform such
funection.
17. In an electric-arc headlight, the combi-
nation of a case, a base-plate attached to the
case and having carbon-operating mechanism
attached thereto, an aperture in said base-
plate, a ecarbon-holder operative through said
aperture, an operating-lever in direct con-
nection with and forming apartof said mech-
anism, means whereby the electric current
which operates the lamp will antomatically
operate the said mechanism to establish the
circuit when the same is broken, and an aux-

electric current to perform such funetion.
18. In an electric-arc headlight, the combi-

nation of a case, a base-plate secured to the
case and having an aperture therethrough,

carbon- opemtmw mechanism mounted upon

said base-plate, a carbon-holder operated
through said aperture by said mechanismn, a
positive carpon held in said holder, an opemt-

ing-lever in direct connection with and form-

ing a part of said mechanism, a negative car-
bon opposite the said positive carbon, an elee-
tromagunet independent of said mechanism
and energized by the current which operates
the lamp, and means whereby the said mag-
net will automatically operate said mechan-
ism and thereby close the circuit when the
same has been broken. |

19. In an electric-arc headlight, the combi-
nation of a base-plate having mounted there-
on carbon -operating mechanism in which
there is an operating-lever, a clutch-arm, a
cam-lever in pivotal connection with said
cluteh-arm, a earbon rod operative through

said base-plate and through said eluteh-arm

a rod connecting said lever and said cluteh-
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arm, an arm extending from said rod, a spring-

actuated rod operative through said arm and
through the free end of said cam-lever, and
an electromagnet energized by the current
which operates the lamp and adapted to es-
tablish the eircuit when the same has been
broken.

20. In an electmc arc headlight, the combi-
nation of a case, carbon-operating mechamﬁm
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carried by the case, a carbon operated by said

‘mechanism, an electromagnet energized by
the current which operates the lamp and

adapted to antomatically operate the said
mechanism and thereby establish the circuit
when the same is broken, an auxiliary device
for establishing the ecircuit by hand in case
of failure of said electromagnet to perform
such function, and means for throwing the

said device in and out of engagement with

sald mechanism.

21. In an electric-arc headlight, the combl-
nation of a base-plate having mounted there-
on carbon-operating mecha-nism in which

there is an operating-lever, a clutch-arm, a

cam -lever in pivotal connection with said
clutch-arm, a carbon rod operative through
sald base- plate and through said clubch-arm
a rod connecting said lever and said clutch-
arm, an arm extending from said rod, a spring-
actuated rod operative through sald arm and
through the free end of said cam-lever, an
electromagnet energized by the enrrent which
operates the lamp and adapted to establish
the circuit when the same has been broken,
and aumh&ry means for establishing the cir-
cuit by hand in case of failure of the sald elec-
tromagnet to perform such function.

22. In an electric-are headlight, the combi-
nation of a case, a reflector secured within the
case, a base-plate carrying carbon-operating

iliary device whereby the circuit can be es- | mechanism, and anegative-carbon holderand
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receiver therefor, a globe-carrier surrounding
one end of said receiver, a globe open at op-
posite ends and having one end resting in
said globe-carrier, a hollow extension-sleeve
oxtending below said base-plate and adapted
to hold said globe in position, a positive-car-
bon holder operated bysaid carbon-operating
mechanism and movable through the hollow
of said sleeve, and carbons held in said car-
bon-holders and baving their free ends with-
in said globe.

23. In an electric-arc headlight, the com bi-
nation of a case, a reflector secured within the
case, a base-plate carrying carbon-operating
mechanism, a negative-carbon holder and a
receiver therefor, a globe-carrier surrounding
one end of said receiver, a globe open at op-
posite ends and having one end resting-in
said globe-carrier, a hollow sleeve having a
fixed portion extending below said base- plate
and a removable portion extending from be-
low said fixed portion to and resting on the
opposite end of said globe to hold the same

~1n position, & pomtwe ear'bon holder operated

30
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by said carbon - operating mechanism and
movable through the hollow of said fixed and
movable portions of said sleeve, and carbons
held in said carbon-holders and having bheu'
free ends within said globe.
24. In an electric-arc headlight, the COmbI-
nation of a case, a base-plate carrying car-
bon-operating mechanism and having an ap-
erture therethrough, a globe open at onposm
ends, a support for the lower end of said
olobe, a hollow sleeve forming a passage-way

F
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| between said plate and the open upper end of

the globe, a carbon-holder operative through
sald aperture and said hollow sleeve, aud a

carbon held in said holder and operative .

within said globe.
25. In an electl ic-are hea,dlwhi the combi-

nation of a case, a base-plate having an ap-

erture therethrough and C&I‘I}?iﬂh' cm*bon -0p-
erating mechanism consisting in part of a
clutch -arm,a carbon-holderoperative through

sald apeltm'e and through said clutch-arm
and consisting of a rod havmg a reduced por-
tion at one end to receive the carbon and a
nut for fastening the same therein, the said
rod being of larﬂ*er diameter than other parts
of sald holder whereby the same-can be with-
drawn from said-aperture and said clutch-
arm from above or below the same.

926. Inanelectric-archeadlight; a base-plate
having an aperture therebhrouﬂ*h carbon-op-
erating mechanism carried by said base- plate,
in (:ombmatlon with a carbon-holder opera-
tive through sald aperture by said mechan-
ism, and a carbon held in said holder, the
said ecarbon-holder being so constructed as to
be removable from either end thereof upon
releasing the sald mechanism from its hold
theéereon.

In testimony whereof I hereunto subseribe
my name thl.‘b 21st day of December, 1901.

JOHN KTRLY JR.

Witnesses:
E. R. KIRBY,
JNO. I. UNDERWOOD.
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