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UNITED STATES

Patented December 29, 1003,

PAaTENT OFFICE.

. KNUT TORNBERG, OF MEDFORD, MASSACHUSETTS.

ELECTRIC~ARC LAMP.

SPECIFICATION forming part of Letters Patent No, 748,121, dated December 29, 1903.
Application filed November 1, 1902, Serial No. 129,695, (No model))

To all whom it may concerm:

Be it known that I, KNUT TORNBERG, a citi-

zen of the United States, residing at Medford,
in the eounty of Middlesex and State of Mas-
sachusetts, have invented an Improvement
in Eleetric-Are Lamps, of which the follow-
ing description, in connection with the ac-
companying drawings, is a specification, like
characters on the drawings representing like
parts.

This invention relates to electric-arclamps,
and aims to provide a novel lamp of this class
which has the following advantageous fea-
tures: The carbons are held and guided in
such a way as to greatly facilitate their in-
sertion and removal, to insure that the car-
bons, of whatever size, shall always be held
in the correct position without any special
adjustments for the different sizes of car-
bons, and to insure a straight-line motion of
the carbons while requiring a very small
amount of power to feed them. The feed
mechanism is so constructed that it can be
operated either antomatically or by hand, the
latter operation being carried out without
any other motion than the natural movement
of the hand in turning a part, and the rela-
tive rate at which the carbons are fed can be
varied while the lamp is burning if this is
necessitated by variations in the density of
the carbons. Thelamp is so constructed that
it will draw an arc of the proper length as
soon as the current is turned on and main-
tain said arc in a fixed position during the
entire sime that the lamp is burning. Both
the initial drawing of the arc and the sub-
sequent regulation of the feed are accom-
plished by the same magnet orsolenoid, where-
by the constraction of the lamp is simplified.

‘The operative parts are so constructed that

the lamp will work equally well in any po-
sition. The special construction by means
of which these results are attained will be
hereinafter described, and the novel parts
thereof pointed out in the claims,.

Figure 1 is a side elevation of my improved

~ lamp with parts broken out to better show

o

-stantially the line « @, Fig. 1.

the construction. Fig. 2 is a section on sub-
Fig. 8 is a
front view of the lamp. Fig. 4 is a detail

which will be hereinafter referred to, and

Fig. 5 is a view showing the means for man-
ually feeding the carbons.

The lamp may have two, three, or any num-
ber of carbons, as desired; butin the embodi-
ment of the invention herein illustrated Tem-
ploy two earbons, (designated by 3 and 4, re-
spectively,) which are shown as being ar-
ranged at right angles to each other, though
this particular arrangementis not essential to
my invention, as they may be arranged in any
position relative to each other. Each of the
carbons is supported by a set of carbon-sup-
porting rolls, one roll of each set constituting
a driving or feeding roll for the carbon and
having a frictional engagement with the car-
bon. The set of rolls supporting the earbon
4 comprises the rolls 5, 6, and 7 and the set

‘supporting the carbon 3 includes the rolls 9,

10, and 11. The rolls 5 6 and 9 10 of the two
sets constitute guiding-rolls and the rolls 7
and 11 constitute driving-rolls.

In order that the carbons may be held with
the requisite steadiness and may be fed with
right - line movement, I have provided the
guiding-rolls 5 6 and 9 10, respectively, with
the circumferential grooves in which the ear-
bons are partially received.

It will benoted that the walls of the groove
in each guiding-roll converge toward each
other, whereby each roll has contact with the
carbon in two or more places, with the re-
sult that the earbon is held from any lateral
movement and is therefore maintained in
its correct position. Another advantage
of this construction is that any size of car-
bons may be employed withount affecting the
perfect operation of the device, for whatever
the size of the carbons they will be held in
their correct position by the tapered or sub-
stantially V-shaped grooves in the guiding-
rolls.

The driving-roll 7 is shown as being situ-
ated beneath the carbon 4 and as having a
frictional engagement therewith, whereby
as the said roll is rotated by mechanism here-
inafter described the carbon will be fed for-
ward or backward, and the driving-roll 11
has a similar engagement with the carbon 3
and similarly actuates the latter.

It will be noted that the axes of all the
rolls of each set are parallel to each other,
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It.is of course necessary for the two sets
of rolls to be insulated from each other, and
T have therefore shown the rolls 9 and 10 as
being mounted in supporting -arms 12, se-
cured to the shield-plate 13, but insulated
therefrom by any suitable insulating mate-
rial 14. The plate 13 is connected to the
frame 8 and is preferably insulated there-
from by any suitable insulating material 15.
This construction effectively insulates the
rolls 9 and 10 from the frame and from any
hood or casing in which the frame may be
placed. The feeding-roll 11 is suitably in-
sulated by means which will be hereinafter
described.

1 have shown the spindles of the rolls 9 and
10 as being supported in bearings in serews
16, whieh are adjustably supported in arms
12 to facilitate initial alinement of the said
rolls.

Suitable means are provided for yieldingly
sustaining each of the feeding-rolls 7 and 11
so that they will be held against the carbons
with sufficient force to hold the latter firmly
in the grooves of the guiding-rolls 5 6 and 9
10, respectively, and for this purpose the
feeding-roll 7 is shown as being rotatively
mounted in two arms 17, which are pivoted
upon a rod or pivotal shaft 18, supported in
the frame of the lamp. The arms extend to
the rear of the pivotal shaft 18 and are rig-
idly tied together by a rod 18, to which one
end of a spring 19 is connected, the other
end of said spring being secured to some
suitable fixed support, ag at 20. By means
of this econstruction the spring 19 normally
tends to hold the feeding-roll 7 against the
horizontal carbon with sufficient foree, so
that the rotation of said roll will feed the
carbon back and forth as desired.

The feed-roll 11 isillustrated as being car-
ried by a sleeve 21°, mounted on a pin 21°,
rigidly connecting the arms. 21, which are
hinged to the arms17 to turn about the axial
line of the roll 7 as a center. Suitable
springs 22, conneecting the mnpper end of the
arms 21 with therearend of the arms 17, serve
to maintain the proper frictional engagement
between the feed-roll 11 and the carbon 3.

The arms 17 and 21 constitute a jointed
frame or support, which is pivotally mounted
upon the pivotal rod or shaft 18 and which
serves as the support for the two feeding-rolls
7and 11. This construction permits the rolls
to each be yieldingly mounted and yet fur-
nishes means fordriving the rolls one through
the other.

Since the arms supporting the feed-roll 11
are electrically connected with the carbon 4,
I have insnlated the feed-roll 11 from its sup-
porting-shaft, so as to prevent any short-cir-
cuiting, as shown in Fig. 4.

Fast on the sleeve 21°, which is rigid with
the feed-roll 11, is a gear 23, which meshes
with a gear 24 on the shaft of the feed-roll
7, said gear in turn meshing with a gear 25,
which is carried by a sleeve 25° on the shaft
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18. The gear 25 meshes with and is driven
by a gear 26%, fast on a shaft 65, which is
supported in arms 271, rigid with the pivotal
shaft. The shaft 65 also has fast thereon a
second gear 26 of the same size as gear 262,
said gear 26 normally meshing with and being
driven by the driving-gear or actuating-wheel
27. In order to distinguish said gear 26 from
the other gears of the train, I will hereinaf-
ter refer to it, especially in the claims, as the
“dpiven” gear. The operation of this latter
gear is controlled by a suitable magnet or
solenoid 28, the winding of which, as usual
in this class of devices, is in a eircuit shunted
around the carbons. The gears 26 26* and

the sleeve 26° form one integral member and

serve to transmit motion from the actuating-
gear 27 to the gear 25, and the reason for em-
ploying the two gears in this embodiment of
the invention is because of the location of 27
with reference to gear 25. When the gear
97 ig in line with gear 25, a single gear would
be sufficient to connect them. It will now be
observed thatif the actuating or driving gear
27 moves in the direction of the arrow a the
other gears of the train above described will
be given a rotation in such a direction as to
feed both of the earbous toward each other,
while the movement of the said driving-gear
in a reverse direction will separate the car-
bons.

The gear 27 is the main gear of any ordi-
nary clock-train, which is supported in a
frame comprising the two plates 34 in any
usual way, said clock-train including some
suitable brake or stop device, preferably an
escapement 37, and fhe usual actuating-
spring 81, one end of which is fastened to a
fixed point 33 on the frame and the other end
of which is fast to the shaft 28, on which the
gear 27 is mounted. The gear 27 is loose
on said shaft, but has the usual pawl-and-
ratehet connection 29 30 therewith.

The shaft 28, which is suitably supported
in the frame of the lamp, also acts as the piv-
otal support for the rocking frame carrying
the clock-train. The upper end of the rock-
ing frame may have connected thereto either
the armature or the coils of an operating and
regulating magnet or solenoid, as found most
convenient. In the present embodiment of
my invention I have connected the said mag-
net or solenoid to the oscillating frame and
have fixedly supported the armature 38 upon
the frame 8. With this construction when-
ever the magnet is energized it will be drawn
toward the fixed armature, which will result
in oscillating the frame 34 and in feeding the
carbons toward each other, as will be pres-
ently described.

The attaching of the magnet to the upper
end of the oscillating frame has the advan-
tage that the weight of the magnet or solenoid
counterbalances that of the clock-train, so
that the frame will roeck with equal facility
in any position of the lamp. This I consider
as quite important, for it is sometimes desir-
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able to place the lamp in some other than a
vertical position, and by means of the con-
struetion herein illustrated this can be done
without affecting in any way the operation of
the lamp.

One of the features of the present invention
is a construction wherein the samne magnet
operates both as a starting and regulating
maguet, and for this purpose I have provided
in addition to the fixed armature 38 a sup-
plemental armature 40, the movement of
which with reference to the magnet 28 locks
or unlocks the escapement 37. As herein
shown, said armature 40 is mounted on a
rod 41, which is rigid with a hub or shaft 42,
pivotally carried by the two plates 34, the
lower end 43 of said rod 41 normally standing
in the path of the projection 44 on the escape-
ment 37 to thereby prevent movement of ihe
escapement, and consequently lock the train
of gearing connecting the esecapement with
the drive-gear 27 against rotation. The wires
of the main eircuit are designated by « and
b, and these may lead to the two binding-posts
78 and 79, respectively. The binding-posi 79
iginsulated from the frame of the device and
is connected by wire ¢ to the arms 12 and car-
bon 3. A shunt-eireuit d, connecting the two
binding-posts, includes the coils of magnet 28.

The operation of the parts thus far de-
seribed is as follows: Normally the carbons
are in the position in which they were left
when the current was turned off and are
therefore separated, as shown in the draw-
ings. When the current is turned on, there-
fore, it all will pass through the shunt-cireuit
d, thus energizing the magnet 28. Since the
armature is fixed, the magnet will be drawn
toward the former and the frame 34 rocked
about the shaft 28. The frame, it will be
noted, carries the clock-train, ineluding the
escapement and driving-gear 27, and there-
fore the movement of the frame will give the
gear 27 a partial rotation in the direction of
the arrow «, this rotation being sufficient to
feed the earbons 3 and 4 together. As soon
as the curbons meet the current will pass
through them, and very little will traverse
the shuut-circuit, The magnet 28 will there-
fore be partially deénergized, and the frame
carrying the magnet will be drawn back to-
ward its normal position, (shown in Fig. 1,)
by means of springs 50, one end of which are
connected to the plates 34 and the other end
to the frame 8. This backward oscillation
of the frame will give the driving mechan-
ism a reverse movement and will separate
the carbons to their initial distance, thereby
drawing an are, and bring them into the eor-
rect relative position to form an arc of the
same length as that existing when the lamp
was burning the time previous.
drawing of the arc is thusaccomplished by the
oscillasion of the frame caused by the magnetic
attractions between the magnet and the fixed
armature 38. The regulation of the feed of
the carbous after the arc has once been drawn

The initial”
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iseffected by the magnetic attraction between
the magnetand thesupplemental armature 40.
As the carbons burn away and the are in-
creases the strength of the current in the
shunt-coil correspondingly increases, as will
be obvious, and such increase of current
while not sufficient to etfect the movement of
the magnet relative to the armature 38 ig suf-
ficient to attract the armature 40,and thereby
carry the end 43 of the supporting-rod 41
out from the path of the projection 44, thereby
allowing the escapement to operate and re-
leasing the train of gear. When thisoccurs,
the spring 31 through the ratehet 30 and pawl
29 gives a slight forward movement to the
driving-gear 27, and consequently feeds the
carbons together to decrease the are. - When
an are of the proper length has been secured,
the magnet 238 becomes deénergized suffi-
ciently, so that aspring 52, which is connected
to an arm 53, extending from the hub 42,
overcomes the attraction of the magnet on
the armature and throws the rod 41 into the
position shown in Fig. 1, thereby locking the
escapement and preventing further rotation
of the driving-gear 27.

i have herein shown means for adjusting
the tension of the spring 52, so as to render
the regulating device more or less sensitive,
and for this purpese I employ a flexible econ-
nection 55, such as a cord, tape, or other
suitable material, which is connected at one
end to the spring 52 and is wound at the
other end about an adjusting-shaft 56, sup-
ported in the oscillating frame and carrying
at one end the knurled end 57, by means of
which it may be turned. It will thus be seen
that T have provided a single magnet, which
acts both to draw the are and to regulate the
feed of the carbons as they are consnmed.

The shaft 28 may be provided with a suit-
able handle 60, by means of which the spring
31 may be wound up as it gradually becomes
unwound during the burning of the carbons.

The carbons frequently vary in density to

sueh an extent that the relative rate at which.

they are consumed varies, and as the fact
whether any two carbons have the same or
different densities can ordinarily be discov-
ered only after the lamp has been in opera-
tion for a time it is highly important in or-
der to maintain the arc at a fixed point that
some means be provided to regulate the rola-
tive rate at which the carbons are fed while
the lamp is burning. I have consequently
provided means whereby the relative rate of
feeding of the two carbons may be varied
while the lamp is burning and as necessary
to maintain the arc at the desired point. As
herein shown, this regulation of the relative
rate of feed of the carbons is accomplished
by making the roll 7 a conical roll, as shown
in Fig. 2, and providing means whereby said
roll may be given a longitudidal movement
on its shaft, thus bringing a larger or smaller
portion of said roll in active contact with the
carbon 4, as circuinstances require.
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The shaft 60, which supports the roll 7 and
which is supported by the arms 17, is shown
as a hollow shaft, on the interior of which is
a screw-threaded rod or shaft 61, which has
screw-threaded engagement with a nut 62,
projecting through a slot in the shaft 60 and
made fast to the roll 7 in any suitable way.

The screw-threaded shaft 61 is held from
movement longitudinally of the shaft 60 by
any suitable means and is shown as being
provided with a head 64, by means of which
it may be rotated. As itisturned in one di-
rection or the other the roll 7 will be moved
longitudinally of the shaft 60, as will be ob-
vious, and if it is desired to feed the carbon
4 faster with relation to the carbon 8 the roll
7 will be moved to bring its larger diameter
in engagement with the carbon 4, while if a
slower relative movement between the car-
bons is desired the roll will be moved in a re-
verse direction.

Another feature of my invention relates to
means whereby the carbons may be fed by
hand, and for this purpose I have provided
means whereby the shaft 65 may be manually
rotated in either direction, said means being
8o constructed that the turning of the man-
ual devices to rotate the shaft operates to dis-
engage automatically the driven gear 26 from
the driving-gear 27. As herein illustrated,
the shatt 65 extends at one end through a
slot 66 in the frame 8, and loose on the pro-
jecting end thereof is a handpiece in the
form of a sleeve 103, having a head 67, by
means of which it may be turned. The end
of the sleeve is cut away to form the cam-
surfaces 104 and the shoulders 106, which co-
act with a pin or projection 107, extending
from the shaft 65. A spring 108, confined
between the sleeve and shaft, operates nor-
mally to hold the sleeve in the position shown
in Fig. 5, so that the projection stands be-
tween the lower ends of the cam-surfaces,
the serew 110 operating to prevent the sleeve
from sliding off from the end of the shaft.
Secured to the end of thesleeve isaring 111,
having a rounding bearing edge adapted to
contact with the inclined face 112 of a lug
113, fast on the frame 8. It will now be ob-
served that whenever the sleeve is turned in
either direetion one of the cam-surfaces will
engage the pin 107, thereby giving the sleeve
a movement longitndinally of the shaft and
bringing the ring 111 against the inclined
face 112 of the lug 118, Continued turning
of the sleeve will force the ring against said
inclined face, and thus crowd the shaft to the
left, Fig. 1, and carry the gear 26 out of en-
gagement with the gear 27. By the time the
gears 26 and 27 are disengaged the pin 107
has been brought against one of the shoul-
ders 106, whereby further turning movement
of the sleeve by means of the head 67 oper-
ates to turn the shaft 65, and thus rotate the
feeding-rolls, When the rolls have been fed
into the desired position and the sleeve is re-
leased, the spring 108, together with a spring
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69, which bears against the shaft 65, operates
to bring the parts to their normal position,
with the gears 26 and 27 in mesh. It will
thus be seen that the carbons may be fed by
hand and that in doing so no other move-
ment of the hand is necessary than the nat-
ural movement in turning the sleeve by
means of its head 67.

I desire to emphasize the fact that no spe-
cial manipualation of any parts is necessary
in order to manually feed the carbons, as the
natural movement of the hand of the opera-
tor in turning the head 67 in either direction
operates, first, to disengage automatically
the gear on the shaft 65 from the driving-
gear, and thus free the driving-rolls from the
clock -train, and, second, to turn the said
shaft, and thereby rotate the feeding-rolls.

The spring 69 operates to hold normally
the gears 26 and 27 in engagement.

I have also provided the extended end of
the shaft 60 with a head or thumb-piece 70,
by means of which it may be turned, and to
permit the carbon 4 to be manually fed inde-
pendently of the carbon 3 I have provided
some well-known form of friction connection
between the shaft 60 and the gear 24, as seen
best in Fig. 2, the friction connection being
such that normally the rotation of the gear
24 will be transmitted to the shaft 60. When
sufficient power is applied tothe thumb-piece
70, however, the shaft and roll 7 may be ro-
tated independently of the gear 24.

S indicates any suitable stand by which the
lamp may be supported.

While I have herein shown one embodi-
ment of my invention, I desire to state that
the invention is not limited to the particular
structure shown, as many changes may be
made in the arrangement and form of the
parts without departing from the spirit of the
invention.

Having fully described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. In an electric-arc lamp, carbon support-
ing and feeding mechanism comprising two
successively-arranged freely-rotatable guid-
ing-rolls situated on the saine side of the car-
bon, and each having a ¥-shaped peripheral
carbon - receiving groove, a mnon - grooved
straight-faced feeding-roll situated on the op-
posite side of the carbon between the two
guiding-rolls, and means to rotate said feed-
ing-rolls positively and thus feed the carbons.

2. In an electric-are lamp, two pairs of sue-
cessively-arranged guiding-rolis each having
a V-shaped peripheral carbon -receiving
groove, a yieldingly - mounted non-grooved
foeding -roll cobperating with each pair of
guiding-rolls, and means to drive positively
one feeding-roll, and means to drive the other
feeding-roll from the first-named roll.

3. In an electric-arc lamp, two sets of car-
bon-supporting rolls, each set containing a
driving-roll in frictionalengagement with the
carbon, means to rotate said driving-rolls,
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and means to vary the relative surface speed
of the active portions of said rolls.

4. Inan electric-arclamp, two carbon-feed-
ing rolls in frictional engagement with the
carbons, and means whereby one carbon may
be fed at any desired rate within certainlimits
relative to the other carbon.

5. In an electric-arc lamp, carbon-feeding
mechanism inclading means whereby one car-
bon may be fed at any desired rate within
certain limits relative to the other carbon.

6. In anelectric-arclamp, twoearbon-feed-
ing rolls, one of which has a varying diame-
ter, means to positively rotate said rolls, and
means to shift the roll of varying diameteron
the line of its axis, whereby the relative sur-
face speed of the active portions of the fsed-
ing-rolls will be varied.

7. In an electric-arclamp, two carbon-feed-
ing rolls adapted to engage the carbons, a
driving-wheel, gearing connecting said driv-
ing-wheel with one of the feeding-rolls, gear-
ing connecting said latter feeding-roll to the
other, and a magnet controlling the action of
said driving-wheel. -

8. In an electric-arc lamp, a pair of guid-
ing-rolls for each carbon, said rolls being
mounted in stationary bearings, pivoted arms
carrying a feeding-roll to engage one carbon,
a second pair of arms carrying asecond feed-
ing-roll to engage the second carbon, said sec-
ond pair of arms being pivoted to the first
pair of arms to turn about the axis of the
first-named feeding-roll, and means for oper-
ating said feeding-roll.

9. In an eleectric-are lamp, a plurality of
guiding-rolls for each ecarbon, a pivotally-
mounted jointed frame, a feeding-roll carried
by said frame at the joint thereof, and adapt-
ed to engage one carbon, a second feeding-
roll at the end of the frame and adapted to
engage the other carbon, a gear rigid with
each feeding-roll, said gears meshing to-
gether, a gear mounted to turn about the
pivotal support for the frame and meshing
with the gear rigid with the first feeding-roll,
and means to operate said gear.

10. In an electric-arc lamp, a pair of guid-
ing-rolls for each carbon, each of said rolls
having a V-shaped peripheral groove, a piv-
otally-mounted support carrying a feeding-
roll to engage one carbon, a second support
pivoted to the first support to turn about the
axis of said feeding-roll, a second feeding-
roll carried by said second support and adapt-
ed to engage the other carbon, and means to
operate said rolls one through the other.

11. Inanelectric-arclamp, two yieldingly-
mounted carbon-feeding rolls adapted to fric-
tionally engage the carbons, a pivoted framse,
a driving-gear mounted on the axis of the
frame, gearing connecting the driving-gear
with the feeding-rolls, a magnet to rock the
frame, and means whereby the oscillaticn of
the frame gives a movement to the driving-
gear.

12. In an electric-arc lamp, two yieldingly-

5

mouuted carbon-feeding rolls adapted to en-
gage the carbons, gears rigid with said rolls
and meshing together, a pivoted frame, a
spring-impelled driving-gear mounted on the
axisof the frame, a train of gears including
an escapement carried by the frame aud
meshing with the driving-gear, a magnet to
rock the frame, and gears connecting said
driving-gear with the gear rigid with one of
the feeding-rolls.

15. In an electric-are lamp, a single mag-
net having two armatures at the same end
thereof,and means whereby therelative move-
ment between one armature and the magnet
draws the arc, and the relative movewment
between the other armature and the magnet
regulates the feed of the carbons.

14. In an electric-arc lamp, carbon-feeding
mechanism including a spring-impelled driv-
ing-gear, a magnet having two armatures at
the same end thereof, means whereby the
relative movement between the magnet and
one armature operates said gear to draw the
are, and the relative movement between the
other armature and magnet regulates rota-
tion of said gear.

15. In anelectric-are lamp, carbon-feeding
mechanism consiructed to feed the carbons
toward and from each other and including
means whereby one carbon may be fed ab
any desired rate within certain limits rela-
tive to the other carbon, said carbon-feeding
mechanism being so constructed that the rate
of feed of ome carbon relative to the other
may be changed while the lamp is burning.

16. Inan eleciric-are lamp, carbon-feeding
mechanism eomprising a pair of guiding-rolls
and a feeding-roll frictionally engaging each
carbon, gearing connecting said rolls where-
by one is driven through the other, a frame
pivoted at substantially its center of gravity,
a magnet to rock said frame, and connections
between said frame and one of the feeding-
rolls whereby the rocking of the frame oper-
ates to feed the carbons.

17. In anelectric-arclamp, carbon-feeding
mechanism includingadriving-gear, a driven
gearnormally meshing with the driving-gear,
one of said gears being mounted in movable
bearings,a handpiece foroperating the driven
gear, and means whereby the turning of the
handpiece operates first to disengage the
driven gear from the driving-gear and then
turn the former gear.

18. In an electric-are lamp, carbon-feeding
rolls, a driving-gear common to said volls, a
train of gearing connecting said driving-gear
to the carbon-feeding rolls, said train in-
cluding a driven gear meshing with the driv-
ing-gear and mounted in movable bearings,
a handpiece for turning said driven gear, and
means whereby the turning of the handpiece
operates first to disengage the driven gear
from the driving-gear and then turn said
driven gear,

19. Inan electric-are lamp, carbon-feeding
mechanism ineludingadriving-gear, a driven
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gearnormally meshing with the driving-gear, |
one of said gears being mounted in movable
bearings, a handpiece carried on the shaft of
the driven gear, and having a limited move-
meni thereabout, and means whereby the
turning of the handpiece relative to the shaft
of the driven gear operates to disengage said
gear from the driving-gear.

20. In an electric-arc lamp, carbon-feeding
mechanism including a driving-gear, a driven
gear normally in mesh with the driving-gear,
one of said gears being mounted in movable
bearings,ahandpiece for operating the driven
gear, and means whereby the turning of the
handpiece in either direction operatesfirst to
disengage the driven gear from the driving-
gear, and then turn the former gear.

21, Inan electric-are lamp, carbon-feeding
rolls, a driving-gear common to said rolls, a
train of gearing connecting said driving-gear
to the carbon-feeding rolls, said train in-
cluding a driven gear meshing with the driv-
ing-gear and mounted in movable bearings, a
handpiece for turning said driven gear, and
means whereby the turning of said handpiece
in either direction operates to first disengage
the driven gear from the driving-gear, and
then turn said driven gear.

22. Inanelectric-are lamp, earbon-feeding
mechanism includinga driving-gear, a driven
gear normally meshing therewith and mount-
ed in movable bearings, a handpiece carried
on the shaft of the driven gear and having a
limited movement thereabout, and means
whereby theturning of the handpiece relative
to the shaft in either direction operates to
disengage the driven gear from the driving-

gear.

23. In an electric-arc lamp, carbon-feeding
mechanism including adriving-gear, adriven
gear normally meshing with said driving-gear
and mounted in movable bearings, a hand-
piece carried on the shaft of the driven gear
and having a limited movement thereabout,
said handpiece having a cam-surface, a pro-
jection on said shaft coacting with said cam-
surface whereby turning movement of the
handpiece relative to the shaft gives the for-
mer a longitudinal movement on the latter,
and a stationary cam projection adapted to
be engaged by the handpiece during its turn-
ing movement whereby the driving-gear is
disengaged from the driven gear.

24. In an electric-arc lamp, carbon-feeding
mechanism,including a driving-gear,adriven
goar normally meshing with said driving-gear
and mounted in movable bearings, a hand-
piece carried on the shaft of the driven gear
and having a limited movement thereabout,
said handpiece having cam-surfaces, a pro-
jection on said shaft coacting with said cam-
surfaces whereby turning movement of the
handpiece relative to the shaft in either di-
rection gives the former a longitudinal move-
ment on the latter, and a stationary cam pro-
jection adapted to be engaged by the hand-
piece during its turning movement whereby
thedriving-gearisdisengaged from the driven
gear.

In testimony whereof I have signed my
namse to this specification in the presence of
two subscribing witnesses.

KNUT TORNBERG.

Witnesses:

Lovuis C. SmiTH,
Jorn C. EDWARDS.
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