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UNITED STATES

PATENT OFFICE.

WILLIAM A. NICITOLSON, OF NEW YORK, N. Y.

ELECTRIC-ARC LAMP.

SPECIFICATION forming part of Letters Patent No. 464,138, dated December 1, 1891.
Application filed Jure 12,1891, Rerial No, 395,987, (No model.)

-To all whom it may concern:

Be it known that I, WiLziam A. NICHOL-
SON, a citizen of the United States, residing
at New York city, county and State of New
York, have invented certain new and useful
Improvements in Rlectric - Are Lamps, of
which the following is such a full, clear, and
exact description aswill enable any one skilled
in the art to which it appertains to make and
use the same, reference being had to the ac-
companying drawings, forming part of this
specification.

My invention relates to electric-arc lamps,
and certain features thereof have reference
more especially to the class of lampsin which
a rotary disk carbon is used for the upper
carbon in place of the ordinary pencil form
of carbon; and the invention consists in the
certain novel and peculiar arrangements and
combinations of the several parts of the lamp,
all as hereinafter fully described, and then
pointed out in the claims.

In the accompanying drawings, illustrating
an ‘embodiment of my invention in an elec-
tric-are lamp, Figure 1 is a side view of the
operative parts of the lamp, the lower-carbon
holder being omitted. Fig. 2 is a side view
of the same, taken at right angles to the view
shown in Fig.1. Fig.3 is an enlarged detail
view of the feeding mechanism for the upper
carbon, with the parts thereof shown at their

~apper limit of movement,and Fig. 4 is a view

of the same when the parts thereof are moved
to their lowest point of movement. Fig. 5 is
a top plan view of the mechanism shown in
Fig.3. Fig.6 is a side view of the retracting
spring and its case which automatieally
winds up the drum of the feeding mechan-
ism.. Fig. 7 is a detail view of the sprocket-
wheel, its shaft and bearings, and the drive
or feed chain connecting the drum of the
feeding mechanism with the upper-carbon
carrier. Fig. 8 is a sectional view of the
drum, sprocket-wheel, and feed-chain, the sec-
tion being taken on a planeindicated by line
8 8, Fig. 5. Tig. 9 is a detail view in section

on the line 9 9, Fig. 2, showing the disk-car-
bon shaft, its feed pinion and rack, and the
lower part of the carrier in which the shaft
is mounted. .,

Referring to the drawings,in which like
numbers of reference designate like parts

throughout, 11 designates the casing, which
is provided with the top and bottom plates
12 and 13 for inclosing the operative parts of
the lamp, and 14 15 and 16 17 are the upright
standards or posts fixed between the plates
12 and 13 for supporting said parts. The
line and shunt magnets or solenoids 18 and
19, respectively, are fixed within the casing
and control the vertical movements of the core
20, to which is loosely jointed or hinged the
extension 21 of a rocking pivoted frame 22,
which ecarries what is usually the feeding-
shaft 23, the rotation of which is controlled
by the gear 24, fixed thereon, the pinion 25,
fast upon the shaft 26, which carries the es-
capement-wheel 27, which is engaged by the
escapement 28, mounted upon the escape-
ment-shaft 20. The latter shaft is provided
with a governor 30, and is mounted across
the pivoled end of a trip device 31, which is
pivoted at 32 to one end of the frame 22, and
has its other end prolonged and adapted and
arranged to engage with a fixed. point 33,
which in the presentconstruction consists in
an extension of the base-plate or solenoid 18.

The above-described parts operate in the
usual well-known manner to so control the
feed-shaft 23, by which the upper carbon is
fed, as to regulate the are and keep it uni-
form as the carbons are consumed.

Upon the shaft 34, which hasits ends jour-
naled in opposite sides of the pivoted frame 22,
I secure a drum or barrel 33, whieh is pro-
vided with a snitable retractive spring, by
means of which the drum normally tends to
wind up thereon the flexible connection or
chain 36, which has one end fastened thereto
and is passed over the sprocket or chain
wheel 37, which is mounted on the feed-shaft
23, located upon the opposite side of the piv-
otal point or center of oscillation 38 of the
frame 22, from where the drum is mounted.
The chain or connection 56 passes from the
sprocket-wheel 37 to the upper-carbon car-
rier 39, hereinafter described, and to which
it is conveniently made fast by means of the
pin or screw 40 being passed through the
end of the chain, which is set in a slit in the
carrier, as indieated in IFFig. 1. The retract-
ive spring 41 for the drum consists in an
ordinary coil-spring fixed in a box orcase 42
and secured upon a stud or shaft 43, having
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a cap 44,and to which is fixed a cog-wheel
45, gearing with a pinion 46, which is keyed
upon the drum-shaft 34. In this way the
spring 41 tends constantly to turn the drum,
8o as to wind on the chain 86, This spring
may, of course, be applied directly to the
drum-shaft, instead of eonnecting it there-
with through the intermediary of the de-
scribed gearing.

The operative parts of the lamp are so re-
lated that whenever the pivoted frame 22 is
moved into about a horizontal position, or its
inner end, which is connected with the solen-
oid-core 20, istilted upwardly,so as toineline
the frame, as shown in Iigs.1, 2, 3,and 5, the
escapement 28 Jocks the gearing-train against
movement. Asthedrum 35isthusalselocked,
the carbon and carrier cannot descend by
gravity as they would otherwisedo. Thelow-
ering. and raising of the inner end of the
frame 22 between the limits of its horizontal
and its uppermost positions serve to lower
and to raise the chain accordingly, thereby
lowering and raising the connected carbon
without, however, paying off the chain from,
the dromor taking it upthereby. In any po-
sition of the tilting frame 22 in which its in-
nerend liesbelow the horizontal, as indicated
in Fig. 4, the escapement does not lock the
train, since the trip 81, being then in engage-
ment with the fixed point 33, releases the es-
capement and leaves the train free to move
under the weight of the carrier and its car-
bon, which is then fed by gravity until the
current finds the low-resistance circuit over
the line-magnet 18, when it is again checked.
By virtue of having the drum 35 and the
guide or chain-wheel 37, over which the feed-
chain passes located upon opposite sides of
the center of oscillation 38 38 of the pivoted
frame 22, the letting off of the chain as the
carbons waste away will compensate for the
loss of weight by such wasting and thereby
serve to keep the frame in equilibrium so far
as these parts are concerned, for the chain is
gradually transferred from the drum side of
the frame 22 to the carbon-carrying side
thereof relative to the pivotal axis on which
the frame rocks. This balancingof the parts
continues throughout the operation of the
lamp and is one of the features of my im-
provements.

In order to prevent the are from continu-
ing after the upper carbon is econsumed and
thereby burning the carrier or holder, I so
construet and arrange the connections be-
tween thecarrier and the feeding mechanism
that when the upper carbon is consumed, or
nearly so, the connection will be instantly re-
leased from its positive feeding action and
allowed to drop, so as to throw the carrier
into contact with the lower carbon, or its
carrier if it be burned out, thereby closing
the arc and preventing the destruction of
the carrier. This is also a feature of my in-

vention, and I have shown the following
means by whkich the same is accomplished,

Ain an evident manner.

464,132 . .

though of course there are a variety of ways
in which it may be carried out. The feed-
chain 36, which throughout the feeding-move-
ment while the upper carbon lasts is let off
from the sprocket-wheel 37 with a positive
movement by reason of the cross-bars 47 of
its links 48 engaging the teeth of the wheel,
is provided toward the end nearest the drum
with a long opening or slot49 by forming the
links 50 without cross-bars, so that when this
part of the chain is presented to the sprocket-
wheelit will be quickly pulled overthe wheel,
whether the wheel be at rest or in motion, as
will be more particularly understood from
Figs. 7and 8. The arrangementis such that
as the upper carbon is entirely consumed, or
nearly so, the lost motion comes into play by
reasonof the long opening 49 being presented
to the sprocket-wheel. This allows the upper
carrier of the carbon to be closed on the lower
There are obvious
equivalents of the feed-chain 36 which may
be used—for instance, a perforated tape or
band—and the same may be formed with the
lost-motion opening 49, for the purpose de-
scribed. The upper carbon 52 is disk-shaped,
and is mounted by its center fast upon the
shaft 53, whiclh is conveniently mounted in the
hanger 54 and the bracket 55 of the carrier 39.
The hanger 54 depends from near the center
of the top of the carrier and the bracket 55 ex-
tends horizontally from the foot of the hanger
to and around the lamp-rod 56, upon which
it has a loose bearing, in order to assist in
steadying the vertical movements of the car-
rier. The end of the bracket 55, which forms
the lower part of the carrier, isprovided with
a stay-piece 57, extending from the upper part
of the carrier to the bracket at a point near
the lamp-rod 56. This serves to hold the car-
bon-shaft 53 firmly in horizontal position as
the carrier descends and rises and causes its
driving-pinion 58 to run in true engagement
with its operating-rack 59; which extends ver-
tically along therod 56. The disk carbon 52
is securely mounted upon the shaft by means
of the squared portion 60,taking in a similar-
ly-shaped central eye of the disk, and a thumb-
nut6l,working on the reduced screw-threaded
end of the shaft. The nut 61 when turned
down binds the disk earbon between it and
the washer 62, which is fixed upon the shaft
upon the opposite side of the disk. Theother
side of the carrier 39 from where the rack
and pinion are located is provided with two
points of bearing 63 and 64 on the other
lamp-rod 65, and at this side is also arranged
a contact-brush 66 for collecting the current
from the rod 65, with which it has a sliding
contact and which isconnected through posts
67, wire 68, and the posts 69 direct to line.
In addition to this path for the supply-cur-
rent in reaching the upper carbon 52 another
one is also provided by way of post 69, wire
70, thence over the feeding mechanism and
feeding-chain 36 to carrier 39, and still another
path leads from post 67, wire 71, post 72, and
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rod 56 to the carrier 39. The cirenit from the
lower carbon 51 to the main line is made over
the insulated wire 73, which passesup through
the interior of the lamp-rod 56, thence to line
by way of post 74, the rod 56 being formed
tubular for this especial purpose. The shunt-
cireuit 75, which, like the other desceribed ones,
is shown in dotted-in lines, lies between the
binding-posts 69and 74 and includes {he high-
resistance magnet 19. Ample provision is
thus made for the current fo reach the upper
carbon, which is turned on its axisas the car-
rier 39 rises and falls, and which is gradually
rotated, so as to continually present a differ-
ent part of its periphery to the arc while the
carrier slowly approaches the lower part of
the lamp.

The lamp-rods 56 and 65, in addition to
performing their usual functions as supports
and conductors, serve as guide-rods for the
upper-carbon carrier, though, of course, in-
stead of using these rods as guideways two
extra rods may be provided; but this would
increase the cost and also the weight of the
lamp and would somewhat detract from its
appearance. I thérefore prefer the construe-
tion shown, though any other equivalentone
may be adopted.

From the drawings and foregoing descrip-
tion the operation of the apparatus will be
readily understood and may be briefly de-
seribed as follows: When the current is
turned on the lamp, the carbons being nor-
mally together or closed, the main and low
resistance solenoid 18 wiil be so energized as
to'raise the carbon disk 52 and thereby es-
tablish the are, which is thereafter main-
tained and regulated by the feeding mech-
anism in the manner hereinbefore described.
This continues until the upper carbon is con-
sumed, at which time the feed-chain 306 is re-
leased and -the carrier 39 dropped into con-
tact with the lower carbon, so as to destroy
the arc. When the lamp is started withnew
carbong, the feed-chain is of course wound
up to its fullest limit on the drum, and it is
gradually paid off therefrom by gravity as
the escapement permits. When the earrier
39 is raised by hand to renew the carbon, the
spring of the drum automatically winds up
the chain thereon, which, as before stated, is
held from unwinding so long as the pivoted
frame 22 is held in horizontal position by the
controlling-core 20, 0r in any position between
horizontality and its upper limit of move-
ment.

By the use of the flexible connection 56 I
am enabled to reduce materially the length
of the lamp when compared with the disk-car-
bon lamps heretofore in use.

Other marked advantages of my invention
are found in the steady vertical movements
of the disk-carbon carrier, the trueness with
disk-shaft is held in
engagement with its rack, the automatic bal-
ancing of the pivoted frame 22 by the un-
winding feed-chain replacing the continuous

lIoss of weight in tho disk carbon, and the
automatic closing of the upper-carbon carrier
on the lower carbon when the upper carbon
is consumed.

Having thus described my improvements
in electric-arc lamps, what I claim as my in-
vention, and desire to secure by Letters Pat-
ent, is—

1. In an electric-arc lamp, the combination,
with the upper disk carbon provided with
means for rotating it as it is fed, of a carrier
for said disk carbon provided with guide-rods
engaged Dby bearings thereon for steadying
the feeding movements of the earbon, feeding
mechanism, and a flexible connection inter-
mediate the saine and the said ecarhon-carrier.

2. In an electric-arc lamp, the combination,
with the upper disk carbon provided with
means for rotating it as it is fed, of a carrier
for said disk carbon provided with gaides en-
gaged by bearings thereon for steadying the
feeding movement of the ecarbon, feeding
mechanism comprising a rocking pivoted
frame having a spring-actuated retractive
drmin mounted thereon, and a chain or flexi-
ble connection attached to the said drum and
the carbon-carrier.

3. In an electric-arc lamp, the combination,
with the vertical guide-rods, the upper disk
carbon, the carrier therefor consisting in a
bracket having bearings loosely engaging
each of said guide-rods for steadying the ver-
tical movements of the carrier, and connec-
tions intermediate the carrier and the feeding
mechanism, of a shaft mounted on the carrier
and carrying at one end thesaid disk carbon
and provided with a pinion, and a fixed verti-
cal rack in mesh with said pinion, whereby as
the carrier is raised and lowered the disk
carbon may be rotated.

4. In an electric-arc lamp, a carbon, a car-
rier, feeding mechanism therefor eomprising
a rocking pivoted frame and a spring-actu-
ated retractive drum, and a guide or chain
wheel mounted upon the frame at opposite
sides of the pivotal point or center of oscil-
lation thereof, of a drive-chain or flexible
connection secured intermediate the said
drum and carbon-carrier and passing over
said wheel, whereby as the carbon is fed the
chain or connection thereby paid off from the
drum to the guide or chain wheel side of the
pivoted frame may compensate for the loss
of weight of the carbon due to its wasting
away, thereby tending to keep the pivoted
frame in equilibrium.

5. Inan electrie-arc lamp, the combination,
with a carbon-carrier and feeding mechanism
therefor comprising a rocking pivoted frame
and a retractive drum ‘and sprocket-wheel
mounted upon opposite sides of the pivotal
axis thereof, of a feed-chain secured inter-
mediate thesaid drum and carrier and passing
over the said sprocket-wheel, and an escape-
ment for said wheel controlled by the move-
ments of the pivoted frame.

6. In an electric-arc lamp, the combination,
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with the upper and lower carbons and mech-
anism for feeding the upper carbon, of a flexi-
ble connection between said feeding mech-
anism and the upper-carbon carrier for rais-
ing and lowering the same and constructed
and arranged to release the connection from
positive engagement when the upper carbon
is consumed and throw the carrier into con-
tact with the lower carbon to close the are.

7. In an electric-arc Iamp, the combination,
with the upper and lower carbons, a feeding
mechanism for the upper carbon comprising
a let-off and take-up deviee for the feed-chain,
of the feed-chain secured between the said
device and the upper-carbon carrier and hav-
ing thelinksof the end portion thereof nearest
said device free from cross-bars, so as to re-
lease the chain when the upper carbon is con-
sumed.,

8. In an electric-arclamp, the combination,
with the upperand lower carbons and a feed-
ing mechanism for the former comprising a
retractive drum and a sprocket-wheel, of a
feed-chain secured between the drum and the
upper-carbon carrier and passing over the
sprocket-wheel, the links of said chain at the
end thereof nearest said drum being free from
cross-bars, whereby the positive let-off move-
mentof thechainisdestroyed when such part
is presented to the sprocket-wheel.

9. In anelectric-arc lamp, the combination,
with an upper-carbon carrier, of a feeding
mechanism for the carrier comprising a piv-
oted frame 22, having the train mounted

464,132

thereon, a retractive drum 35, a sprocket-
wheel 87, also mounted npon said frame upon
opposite sides of the pivotal axisthereof, and
the feed-chain 36, connecting the said dram

and carrier and passing over the sprocket--

wheel, substantially as and for the purpose
set forth.

10. Inan electric-arclamp, the combination,
with an upper-carbon carrier and feeding
mechanism therefor comprising a drum, of a
feed-chain 36, conneeting the drum and car-
rier and adapted to be gradually paid off
while the upper carbon lasts and formed with

35

40

an opening 49 for dropping the upper carbon -

into contact with the lower carbon when the
upper one is consumed, substantially as and
for the purpose set forth.

11. In an electric-arclamp, the combination,
with disk carbon 52 and its rotating shaft 53,
provided with the drive-pinion 58, and a fixed
rack for the pinion, of the carrier 39, in which
said shaft is mounted, said carrier having a
bracket 55 and provided with guides, such
as 56 and 65, upon which it has bearings for
steadying its movements, substantially as and
for the purpose set forth. .

In testimony whereof I have hereunto set
my hand, this 11th day of June, 1891, in the
presence of the two subscribing witnesses.

WILLIAM A. NICIIOISON.

Witnesses:
PAUL I, . TUCKER, .
WiLLis FOWLER.
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