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ELECTRIC HEADLIGHT.

—

SPECIFICATION forming part of Letters Patent No. 757,564, dated April 19, 1904.

Application filed March 20,1903, Serial No. 148,705. (No model,)

To all whom it may concern:

- Be it known that I, WriLriam H. NORTHALL,

a citizen of the United States, residing at Kl-
wood, in the county of Madison and State of
Indiana, have invented certain new and use-

ful Improvements in Electric Headlights, of |

which the following is a specification. .
The object of my invention is to produce an

“electric-arc lamp especially adapted for head-

lights in which the two carbons may be read-
ily shifted soastobring the arc to any desired
position with relation to the focus of the re-
flector, the construction being such, however,
that the length of arc may be automatically
maintained under normal conditions.

A further object of my invention is to pro-

duce means by which the length of arc may be |

adjusted, thereby permitting the lamp to be
readily “‘turned down,” this construction be-
ing particularly valuable when the headlicht
1s used on interurban cars, where it is desir-
able that the power of the light be diminished
within the limits of any town or city.

A turther object of my invention is to pro-
vide such other improvements in construction
as may be hereinafter pointed out.

The accompanying drawings illustrate my
invention. - ' .

Figure 1 i1s a partial central vertical longi-
tudinal section, the lamp mechanism being
shown in full lines. Fig. 2 is a similar section
of the lamp mechanism. Fig. 3 is a side ele-
vation, on an enlarged scale, of the upper part
of the lamp mechanism. Fig. 4 is a front ele-
vation, on a reduced scale, of the complete
headlight. Fig. 5 is a side elevation on the
same scale as that shown in Fig. 4. Fig. 6 is a
tront elevation of the parts shown in Fig. 1,
the front of the inclosing casing, however,
having been removed. Fig. 7 is a top plan of
the parts shown in Fig. 2. |

In the drawings, 10 indicates a base or body
provided with an arm 11, within which is
sleeved for vertical movement a ecarbon-
holder 12, adapted to receive and hold a carbon

or other terminal 13. Holder 12 is carried by

an arm 14,through which is threaded thelower
end of an adjusting-rod 15, the arm 14 being
vertically movable upon rod 15. Arm 14 is
provided with a rearwardly-extending finger

‘tric 37, carried by rod 15.

14, which engages a vertical portion of the

body or base 10 in opposition to the sleeve or
carbon-holder 12, so thatasthearm 14ismoved
up and down by rotation of rod 15 there isno
tendency to pinch. Rod 15 is journaled at its
lower end in arm 11 and at its upper end in a
boss 16, secured to the top side of the lamp-
casing 17. Secured to the upper end of rod
15 1s an arm 15°, by which the rod 15 may be
rotated. Pivoted upon a horizontal axis upon
arm 15" is a lever 18, one end of which is en-
oaged by an operating-handle 19, vertically
movable on arm 15 by means of a connection

20. The opposite end of lever 18 carries a

plunger 21, which passes down through arm
15" into any one of a series of openings 22,
formed in boss 16, the arrangement being such
that arm 15 may be locked in any position with

relation to boss 16. Plunger 21 is normally

held down by means of a small spring 28.

Secured to the upper end of base 10 and
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insulated therefrom is an arm 24, in whichis

sleeved for vertical movement a carbon-hold-
ing tube 25. An arm 26, to which one end
of the coil of a usual solenoid 27 may be se-

cured, is carried by a collar 28, secured to the
tubular holder 25.

held in engagement with the carbon or termi-
nal 30 by means of a spring 31, the arrange-
ment being such that lever 29 normally serves

to hold terminal 30 in a fixed relation to the

holder 25. Mounted upon arm 24 is a roller

29" in such position that when collar 28 is
moved downward the upper end of lever 29

will be brought into engagement with said

roller and forced inward against the action of

spring 31, so as to release carbon 30.
- Slidably mounted upon arm 24 is a cam-bar
32, provided at its forward end with a yoke

or bifurcated portion 33, the arms of which
-straddle the upper end of the holder 25.

finger of the yoke 33 is provided with a ver-

tically-rising cam 34, which when the solenoid
does not operate may be brought beneath and

into engagement with a pin 35, which pro-
Jects from’ opposite sides of the holder 25.
Pivoted to the rear end of cam-bar 33 is an
eccentric-strap 36, which embraces an eccen-

Secured to the

Pivoted to collar 28 is a
lever 29, the lower end of which is normally

Kach

75

80

go

95

100




==

under side of cam-bar32isa pin 38, which may
be brought into engagement with the upper
end of lever 29 when the cam-bar 32 is pro-
jected toward the carbon-holder 25, said en-
gagement taking place immediately before the
extreme of projection of the cam-har.
Pivoted to a suitable standard 89, carried
bV the arm 24, is a lever 40, one end ot which

15 bifurcated to straddle the lower end of
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05 upper 1)0511310]:1 to bring the arc b0 Lhe tocal |

holder 25, and this bifurcated end of lever 40
15 connected by links 41 to collar 28. The
opposite end ot lever 40 is connected by links
42 with the core of the solenoid 27. Pivoted
to arm 24 is a lever 43, the forward end of
which lies above one end of pin 35, so that
holder 25 may be forced downward by thelever
agalnst the action of the solenoid. The op-
posite end of the lever 43 carries a ver tlmlly-
inclined tail 44, beneath which extends a pin
45, carried by cam-bar 32.

Any usual form of reflector (shown in dot-
ted lines in Fig. 1) is mounted within casing
17, so as to inclose the car bons, and the adm-—

cent ends of the carbons may or may not be

inclosed within a globe.
lines in Fig. 1.) .

In 01)(31"11:1011 one end of the main line is con-
nected to the casing 17 or.to the base 10, while
the opposite end of the main line is connected
to the solenoid 27. Under normal conditions
cam-bar 32 is retracted from holder- 25, as

(Indicated in dotted

shown 1n Figs. 1 and 2, and before any cm -

rent 1s passing through the system carbon 30,
together with the holder: thereof, will of its
own weight drop down until it rests upon car-
bon 13. As soon as current passes through

the system the solenoid 97 operates to swing

link 40 so as to throw carbon-holder 25 up and
retract the carbon 30 from carbon 13, main-
taining the arc distance throughout any jar-
rings of the apparatus so long as a current re-
mains in the system until the arc becomes too
great, whereupon the current is immediately
interrupted, the solenoid fails to maintain the
separation, carbon 30, together with its holder,
drops, and brings lever 29 into eng‘lgement
with roller 29, so as to release carbon 30. Im-
mediately the current is reséstablished the
solenoid operates to swing lever40, the collar
98 and holder 25 are moved upwar d (lever 29
slipping upon the carbon until the lever 1s
passed beyond the action of the roller29',) the
carbon 30 1s reseparated from the car bon 13 3,
and the arc again established. Before this
automatic readjustment of the arc has taken
place the carbon 13 has been reduced in length,
anc as a consequence the resstablished are is
no longer at the focus of the reflector. In
order to bring the arc to the focal point, the
motorman has mer ely to reach forward, grasp
handle 19, and after depressing the same turn
rod 15 in the proper direction 1o draw arm 14
upward, the rotation being continued until
the upper end of carbon 13 1s brought to the

757,564

pomt. Of course a reverse rotation of rod

15 will lower the upper end of carbon 13, if
such lowering is nece ssary to bring the arc to
the required focal point. The rotation of rod

15 results in the following operation: Eccen-
tric 37, through eccentric-strap 36, projects
cam-bar 32 forward toward holder 25 until the
highest portion of the cam lies beneath pin 35.
The forward motion of the cam-bar 32 brings
pin 45 into engagement with the cam-tail 14
of the lever 43 and swings said lever, so as to
force the carbon-holder 25 downward against
the action of the solenoid, this downward
movement of the holder 25 bringing lever 29
into engagement with roller29’, so that by the
time carbon 30 1s lowered to carbon 13 it will
have been Iclmsod from the holder 25. At
the same time pin 38 engages the upper eml of
lever 29 and insures the, Ieleﬂme of carbon 30.
The rotation of rod 15 causes arm 14 and car-
bon 13 carried thereby to move upward, (or
downward, according to the direction of revo-
lutions) but the sl.n.[tmg of position of carbon
13 1s compensated by reason of the release of
carbon 30. As goon as arm 15’ is returned to
its normal position, pin 45 being retracted
trom tail 44, the solenoid attomatics L“V throws
the carbon-holder 25 upward, the lever 2¢
automatically gripping carbon 30, so as to
separate the two carbons t

The new
Sup-
pose now that it is desired to turn down
the light. The operator has merely to rotate
the rod 15 enough to move pin 45 forward
aganst tail 44, so as to swing lever 43 and
move carbon- holdel
action of the solenoid as much as may be de-
sived, 1t being possible to regulate the arc
thro: 1011 2, mn%n.lel able range and shorten it
untlllwel 29 engages roller 29’ and is engaged
by pin 38.

Casing 17 is of the usual cylindrical form,
and secured to the bottom thercof Df]m.(h%mnt
from the medial vertical line are two cylin-

UIE‘

drical casings 46 46, which together form feet

upon which the devi ice may stand and each of

which is adapted to receive a rheostat prefer-

ably ot the form which forms the %ul)]ect mat-
ter of adivisional application. Casing 17 may
also be provided with rearwardly-projecting

fingers 58, to be detachably secured to httings
59, “carried by the front of the car in the asual

WQH -known manner.
I claim as my invention——

L. In an electric-arc lamp, the combination
with a pair of carbon-holders, of electrically-

operated means for quppmtmu one of said
holders,means for adjustably moving the other

holder Lowa,ld and from the first hOld{“I‘., and

means operated by said adjustine means for
releasing and refastening the carbon in  the
first holder to (,ompt,umt(_, for the adjustment
of the second holder

9. In an electric-arc lamip, the combination

he same distance
that they were separated bef

arc 1s therefore of the original lmﬂth
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of a pair of carbon-holders, of a solenoid, con-
nections between said solenoid and one of said
carbon - holders for supporting the same, a
threaded rotatable rod threaded into the other
holder and supporting the same, means for
orasping a carbon in one of said holders, and
means operated by the rotation of the rotata-
ble rod for releasing said grasping means at

one pointin its rotation to compensate for the

movement of the adjustable holder.

3. In an electric-arc lamp, the combination
with a suitable support. of a carbon-holder
mounted therein, electrically-oper-
ated means for controlling the position of said

carbon-holder, aleverarran G*ed to engage sald

carbon- holder and move it in opposmon to

-said electrically - operated means, a carbon-

orasping means carried by said carbon holder,
a second carbon-holder, means for adjustmﬁ'
sald carbon-holder, a,nd intermediate connec-

tions between ’Sﬁld adjusting means and the
lever. |

4. In an electric-arc lamp, the combma,tlon _

with a suitable support, of a pair of carbon-
holders, electrically-operated means for sup-
porting one of said holders, and means for
moving said electrically-operated holder to-
ward the other holder against the action of the
electric operating means whereby the len oth
of the arc may be adjusted.

5. In an electric-arc lamp, the combination

with a pair of carbon-holders, of a solenoid, a
connection between sald solenoid and one of
the holders, and means for moving the solen-
old-operated holder toward the other holder
against the action of the solenoid.

6. In an electric-arc lamp, the combination
with a suitable support, of a carbon-holder
movably mountecd therein, a solenoid, a con-
nection between said solenoid and said carbon-
holder, a lever arranged to engage said car-
bon-holder and move it in opposition to said
solenoid, means for operating said lever, and
a coopex atmﬂ" second carbon-holder.

In an elect1 1c-arc lamp, the combination

Wlth a suitable support, of a carbon-holder
movably mounted therein, a solenoid, a con-
nection between said solenoid and carbon-
holder, a lever arranged to engage said car-
bon-holder and move 1t 1n opposition to the

solenold, a second carbon-holder, a rotatable

threaded rod threaded into said second car-
bon-holder and supporting the same, a cam-

bar adapted to move the first carbon-holder

1In a direction opposite to that caused by the

lever, means carried by the cam-bar for op-

erating the lever, and connections between
sald cam-bar and rotatable rod.

8. In an electric-arc lamp, the combination
~with a suitable support, of a carbon-holder

movably mounted therein, a solenoid, a con-
nection between said solenoid and carbon-
holder, a lever arranged to engage said car-
bon-holder and move 1t in opposition to the
solenoid, a second carbon-holder, a rotatable

to said electrica.

threaded rod threaded into said second car-
bon-holder and supporting the same, a cam-
bar adapted to move the first carbon-holder
in a direction opposite to that caused by the
ever,
erating the lever, connections between said
cam bar and rotatable rod, carbon-grasping

normally holdmcr' the carbon therein, and
means carried by the cam-bar for engaging
sald grasping means to mtermlttently release
the carbon.

9. In an electric-are headlight, the combi-
nation with the casing thereof, of a pair of
carbon-holders, electrically - operated means
for normally maintaining the arc distance, and
rneans operable from the exterior of the cas-

g for moving one of the carbon-holders to-

ward the other against the operation of the

electrically-operated arc distance-controller.
-10. In an electric-arc headlight, the combi-

nation with a casing, of a pair of carbon-hold-

ers movably mounted therein, asolenoid, con-

nections between said solenoid and one of said
carbon-holders for supporting the same, a

means carried by the cam-bar for op-

-means carried by the first carbon-holder and

75
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threaded rotatable rod threaded into the other -

carbon-holder, to support the same and ex-
tending to the exterior of the casing, means
carried by the extended end of the said ro-
tatable rod by means of which i1t may be op-
erated from the exterior of the casing, means
for grasping the carbon by one of the hold-
ers, and means operated by the rotation of
the rotatable rod for releasing said grasping
means at one point in its rotatlon to compen-
sate for the movement of the adjustable holder.

11. In an electric-arc headlight, the combi-
nation with a suitable casing, of a carbon-
holder movably mounted therein, electrically-
operated means for controlling the position of
said carbon-holder, a lever arranged to engage
sald carbon-holder and move it in opposition

grasping means carried by sald carbon-holder,
a second carbon-holder, means for adjusting
sald carbon-holder, intermediate connections
between said adjusting means and the lever,
and means for rotating the adjusting means
from the exterior of the casing.

12. Inan electric-arc he&dlwht the combi-
nation with a suitable casing, of a palrof car-
bon-holders, electrically-operated means for

ly-operated means, a carbon-
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supporting one of said holders, means formov- -

ing sald electrically-operated holder toward
the other holder against the action of the elec-

tric-operated means, whereby the length of the

arc may be adjusted, and means for operating
sald moving means from the exterior of the

casing.

13. In an electric-arc headlight, the combi-
nation with a suitable casing, of a pair of car-

bon-holders, a solenoid, a connection between
sald solenoid and one of the holders, means

for moving the solenoid-operated holder to-

ward the other holder against the action of

120
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the solenoid, and means for operating said
moving means from the exterior of the casing.

14." In an electric-arc headlight, the combi-
nation with a suitable casing, of a carbon-
holder movably mounted therein, a solenoid,
a connection between said solenoid ‘and said
carbon-holder, a lever arranged to engage said
holder and move it in opposition to said solen-
oid, means outside of the casing for operating
said lever, and a codperating second carbon-
holder.

15. In an electric-arc headlight, the combi-
nation with a suitable casing, of a carbon-
holder movably mounted therein, a solenoid,
a connectlion between said solenoid and car-
bon-holder, a lever arranged to engage said
carbon-holder and move it in opposition to
the solenoid, a second carbon-holder. a rota-
table threaded rod threaded into said second

carbon-holder to support the same, a cam-bar-

adapted to move the first carbon-holder in a

direction opposite to that caused by the lever,
means carried by the cam-bar for operating
the lever, connection between said cam-bar
and rotatable rod, and meansfor rotating said
rod from the exterior of the casing.

757,564

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

nation with a suitable casing, of a carbon-

‘holder movably mounted therein, a solenoid,
‘a connection between said solenoid and car-
bon-holder, a lever arranged to engage said

carbon-holder,arotatable threaded rod thread-

ed into said second carbon-holder and sup-

porting the same, a cam-bar adapted to move

the first carbon-holder in a direction opposite
to that caused by the lever, means carried by

‘the cam-bar for operating the lever, connec-

tion between said cam-bar and rotatable rod,
carbon-grasping means carried by the first
carbon-holder and normally holding the car-
bon therein, means carried by the cam-bar for
engaging sald grasping means to intermit-
tently release the carbon, and means for ro-
tating the rotatable rod from the exterior of
the casing. _ '

In witness whereof 1 have hereunto set my
hand and seal, at Elwood, Indiana, this 17th
day of January, A. D. 1903. |

WILLIAM H. NORTHALL, [1. s.]

Witnesses:

Frip C. HANKER,
CARL BUTLER.
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