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- gagement; power-transmitbing mechanism be-
_tween one of the.loose friction-gears and the
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+” tween the other of said. loose gears and the .

. reciprocating’ motion to the carbon - holder,
_ while the armatures of the controlling-mag-
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To all whom it may concerw:
Be it known that I, AUGUST HARDING, of
Oakland, Alameda county, Stateof California;
baveinvented an Improvement in Electric-Arc
Lamps; and T hereby declare the following to
be a full, clear, and exact description of the
same. '
My invention relates to that class of electrie
lamps in which meansare employed, controlled
by an electro-magnet in the main circuit and
an electro-magnetina derived or shunt circuit
around the arc, for antomatically adjusting the
carbon points; and my invention consists in a
shaft operated in one direction by an electric
motor and carryinga friction-gear fast npon
i, friction-gearsloose on theshaftand adapted,
the opposite faces of the
fast gear; a mechanism controlled by an elec-
tro magnet in the main eircuit and an electro-
magnet in the shunt-cirenit-around the are for
throwing either of the loose gears from its en-

‘carbon holders or rods whereby they may be
fed down; power-‘transmitting mechanisin be-

carbon holders or rods wherehy they may be

elevated; a means controlled . by an electro-

magnet in the main circuit for relieving the

boldersorrods whenthe carrent isinterrupted,

and mechanism by which one of said holders .
or rods may be hung up. and brought into ac-

tion by the.other upon reaching ‘the limit of
its movement, together with various details of
construction and arrangement, all of which I

shall hereinafter fully describe. -

The general object of my invention is to pro-
vide simple and effective means for adjusting
the carbon points. . ' :

The particular object isto give an unlimited

nets have but a small and limited motion.
They are therefore not appreciably,aﬁ'ected by
being nearertoor farther from their poles, and
are only affected by the varying strength of the
electo-magnet and the shunt around the are.
. Referring to the accompanying drawing for
a more complete explanation of my invention,
the figure is an elevation of my lamp, some of
the parts being shown in section.

‘mal position

‘isin one

24,18¢6. Serial No. 203,150, (No medel.)

Aisa fraine, having posts a. In these is
journaled a shaft, B. Upon one end of the
shaft is secured an electric motor, C, the tend-
ency

rection. Upon said shaft, about its middle,

ig rigidly secured a double - faced frietion-

gear, D. .

“E are two friction-gears,
face of the gear D and the other on the other
face, and both gears are loose on the shaft B.
These friction-gears are held normallyin con-
tact with the gear D by means of the sleeves
F, mounted: loosely on the shalt Band bearing
against the hub of the gears E. The sleeves
are held to position by the levers G, which are
pivoted at the points g, embrace the sleeves
loosely, and have their upper ends united by
a spring, ¢ which draws them together. The
sleeves are very loose upon shaft B, and they
may therefore move without eramping.

As long as the two gears E remain in a nor-
the gear D on the shaft
move; but when one is released said gear D
moves and carries the other gear, E, with it.
This effect is attained by s0 gearing up the
gears E that the motion transmitted from one
direction and that from the other is
in the other direction, S0 that when both.press
ear D it eannot move. i :

The sleeves F are connected with the fric-

‘tion-gears E by the crank-arms H, the upper

ends of which engage the gears and their lower
ends are secured in the sleeves. To the other
end of the sleeves are attached erank-arms &,
the outer ends of which are connected with the
arms K of the sleeves I,
loosely-upon the shaft B. The outer ends of
these sleeves carry pinions &% -

Journaled in the posts @ is a shaft, I, upon
each end of which are secured the gears ¢. One
of these gears meshes directly with the pinion
A below and the other meshes with an idler-
pinion, A*, which meshes with the other pinion
k. Tt will be seen that by the intervention of
the idler the power transmitted to the.upper
shaft, I, is the reverse in direction on one side
to its direction on the other. N

J are the carbon holders or rods. These
have ratchet-faces, as shown, and with these
faces engage the pinions 7.

Supposing for the time being that the pin-

of which is to rotate the shaft in one di-
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ions 7' are fast on the shaft.I and that we have
but the one carbon-holder to actuate, the op-

_eration of the mechanism as far as described
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is as follows: If the left-hand lever G be
moved over so as to relieve its pressure on the
sleeve T, and thus to relieve the gear D from
the engagement of the left-hand gear K, the
gear D is now permitted to rotate under the
power of the electric motor, and it carries the
other or right-hand gear E with it. As has
been said, the arrangement of the chain of
gears described transmits power in different
directions on each side,and when the two gears
E are in engagement with the gear D the latter
gear is incapable of moving; but when the
pressure of one of the gears E is removed it
will yield to its rotating power and will carry
theother gear with it: N ow,through the right-
hand gear E, the crank-arm H, the sleeve F,
the erank-arm 7, the arm 7/, the sleeve #’, the
Dbinion /°, and the gear Pbower is transmitted to

- the shaft T, whereby the pinion ¢ is rotated and
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-engagement of the left-hand gear K.

the ratchet carbon-rod J is fed down. - If, now,
the reverse of this operation is had by moving
the opposite lever G the motion is transmitted
through the chain of gearing on the other side
and a reverse movement is imparted to the
shaft T, whereby its pinion is caused to raise
the carbon holder or rod.

The movement of the two levers G is effected
by means of the electro-magnet K in the main
circuit and the shunt-magnet K’ around the
arc. Between these are pivoted armatures £,
which carry a cross-arm, k', which lies between

the two levers and is adapted to come in con--

tact with either, according to the direction of
its movement. "I need deseribe but briefly the
manner in which the magnets. operate in this
connection, as they are in use in other lamps
for the same purpose. As the carbon burns
out and the resistance of the are grows greater
the current through the shunt-eireuit becomes
Stronger and the armature is attracted by the
magnet X', thereby forcing the left-hand lever
over and relieving the friction-gear D of the

The gear
D, being now
gear, B, with it, and through the gear-chain I

have described transmits motion to the pinion-

7' and feeds the carbon-rod down. - If the points
Dow get too close; so that the resistance is
weakened, the magnet X becomes relatively
strong enough to attract the armature,and thus
to move the right-hand lever, so that the gear
D is relieved of the engagement of the right:
hand gear E, leaving it free to move with the
left-hand gear, whereby power is transmitted
through the chain of gears on the left and the
pinion on the shaft I made to raise the earbon
rod. It will be seen, therefore, that said rod
is under perfect control. This is the opera-
tion supposing the pinion ¢’ is directly eon-
nected with theshaftI. - N ow, in edse the cur-
rent is interrupted for any cause, and that at

. the time of the interruptionthe carbon points

should.be Separated, it is obvious that ag the
governing-maguets are no louger in operation

rarm M over with it.

free to move, carries the other’

the points will remain separated, and will
thereby prevent the re-establishment of the
current; but if by the breaking of the carrent
the chain of gearing is also broken, then the
carbon rod, being freed, will drop s0 as to
bring the points in contact, in order to permit
the re-establishment of the current. To this
end, instead of mounting the pinion ¢’ directly
on the shaft, I sectire it upon asleeve, L, which
is loose on the shaft I. One end of the sleeve
has pivoted to it an arm, M, which accompa-
nies the sleeve in its rotation, but is adapted
to have a movement on its pivot in the plane
of ‘the length of the sleeve.,
Inagnet in the main circuit, and » is an arma.
ture. This consists of g standard-leg pivoted
at the pointa/, a ring-body, 2% and an arm, w,
above the ring. ' .

Thetop of the arm on the sleeve Liis notched
and embraces the spring-body #* of the arma-
ture, which acts as a guide, so that the arma-
ture, when attracted by its magnet, carries the
The inner face of the

gear 4 is provided with notches or pins #, and

N is an electro--
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with these the arm M engages when carried -

over with the armature.

As soon as the current begins to flow the
action of the magnet N takes place, and the
arm M is thrown to its engagement with the
gear’ and the chain is complete, so that mo-
‘tion- is. transmitted to
sleeve L; but when the current is interrupted
the armature falls back, carrying the arm M
away from the gear, and thus breaking the
chain, so that the carbon rod is freed and ean
fall to carry its. point into contact - with the
opposing peint in order to- re-establish the
current, | )

The carbon-rods may, of course, be elevated
by hand when the lamp is not in operation,
because then the ehain of gearing is broken.
In case I wish to use two earbons, I have the
following mechanism, by
points will be in use at onetime and by which
the rod in use will at the limit of its move-
ment bring the other into action.

. The ratcheg-face of one of the rods is made.

bermanent. The other is provided with a
Separate rack-bar, j, which fits in a groove in

95

the pinion-ecarrying -

100 -
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which but one set of 110
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‘the rod and is adapted to have a slight play .

therein. - The rod is
in any manger,
top, so that when the rack moves -lown the

hung upon the rack-bar

"rod will follow it, and when therack is raised

E)

it carries the rod up with it. The rack is
shorter than the groove-seat in whieh it fits, so

as by the eross-bar § at its"
‘120

that it can move down therein until limited by -

the base of the groove, -

O is a bent lever pivoted at the point o,
Its short arm engages a small socket, o/, in the
side of that rod J which has the permanent
ratchet-face, and thus hangs said rod up. The

position in which the rod is suspended is.

above its teeth, so that the pinion ¢’ does no
affeet it while the gearing is operating the
other rod. :

Upon the top of the movable rack-bar is a
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‘short arm or lug, p, and the long arm of the

lever O lies directly under it, so that when'the
rack has moved down to the limit the arm or
lug coming in contact with the long arm of
the lever O causes the short armn of said lever
to disengage itself from the socket in the other

rod, J, whereby said rod is brought into ac-

tion. This takes place at the moment when
the other rod, j, has finished its movement and
is itself hung up by reason.of the arm p'onits
top coming to rest upon a fixed bearing, P
Now, it will be seen that if the rack upon the
'said rod J were fast it would have to be ar-
ranged with such precision that it should fin-
ish its engagement with its pinion i’ at the
moment it brought the other rod into action.

‘This nicety of construction is entirely avoided

by having it movable, so that when the rod is

stopped the rack may be fed down by the

pinion until it is disengaged, wherenpon it
down to its limit in the base of.its seat,
and it has not affected the rod which remains
hung up. .
Having thus deseribed my invention, what

"1 claim as new, and desireto secure by Letters

fatent, is— . :

1. In an electric-arc lamp, and in combina-
tion with a shaft and an electric motor tending
to turn the shaft in one direction, a friction-
gear fast on the shaft, friction-gears loose on the
shaft and normally engaging the opposite faces
of the fast gear, power-transmitting mechan-

ism between the loose friction-gears and the '}

carbon holder or rod, and a means, controlled
by an electro-magnet.-in the main circuit and
an electro-magnet in a shunt-cireunit around
the are, for throwing either of the loose gears

from its engagement, substantially as herein

described.

9. In an electrie-are Jamp, and in combina-
tion with a shaft and an electric motor tend-
ing to turn the shaft in one direction, a frie-
tion-gear fast on the shaft, two friction-gears
loose on the shaft and engaging, normally, the

“opposite faces of thé fast gear, power-transmit- -

ting mechanism between each of theloose gears
and the carbon holder or red, an electro-mag-
net in the main circuit, an electro-magnetina
shunt-circuit around the arc, and armatures
operated thereby, and pivoted levers operated
by the armatures to throw either of the loose
friction-gears out of engagement with the fast
gear, snbstantially as herein described. )
3. In an electric arc lamp, and in combina-
tion with a shaft and a motor tending to turn
the shaft in one direction, a friction-gear fast
on the shaft, friction-gears loose on the shaft

“and normally engaging the opposite faces of

" fhe fast gear, power-transmitting mechanism

6o

between one of the loose gears and the carbon
holder or rod, so as to feed said holder down,
power-transmitting mechanism between the

-_other Joose gear-and the carbon holder or rod,

65

whereby it is raised, and a mechanism, con-
trolled by an electro-magnetin the main circuib
and an electro-magnet in ashunt-cirenitaround

the are, for throwing either lToose gear out of

‘tro-magiet in a j
for throwing either gear out of engagement

‘pivoted armature n, _
connection between said arm and the power-

engagement with the fast gear, substantially as
‘herein described. ) :

4. In anelectric-arc lamp, the rotating shaft
B,and the friction-gear Iy, fastthereon, in com-
bination with the loose friction-gears E, the
sliding sleeves F, bearing against the loose
gears, and the pivoted spring-united levers G,
bearing against the sleeves and holding the
loose gears to their engagement with the fast
gear, a connection between the sleeves and the
Toose gears, and a chain of gearing between the
sleeves and the carbon holder or rod for feed-
ing it down or up, the electro - magnet K,
the shunt-magnet K’, and the armatures k,
baving a cross-arm, K, for operating the le-
vers, snbstantially as herein described.

5. In aneleetric-arelamp, the rotating shaft.
B, the gear D, fast thereon, the gears E, loose
thereon and engaging the opposite faces of
gear D, and a mechanism, controlled by an
electro-magnet in the main circuit and an elec-
tro-magnet in a shunt-cirenit around the are,
for throwing either gzear out of engagement
with the fast gear, in combination with the
ratchet carbon holder “or rod J, the shaft I,
having a pinion, ¥, engaging the rod, power-
transmitting mechanism between one of the
loose gears E and the shaft I by which it is

,rotated in one direction, and power-transmit- -

ting niechanism between the other loose gear
and the shaft for rotating it-in the reverse di-
reetion, substantially as herein described.

6. Tn an electric-arc lamp, the rotating shaft
B, the gear D, fast thereon, the gears E, loose.
thereon and engaging the opposite faces ‘of
gear D, and a mechanism, controlled by an

3
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electro - magnet in the main circuit and an -

electro-magnet in a shunt-eircuit around the
are, for throwing ‘either gear out-of engage-
ment with the fast gear, in combination with

105

the ratchet carbon holder or rod J, the shaft - '

1, the loose sleeve L on the shaft,carrying the
pinion+#, engaging the rod J, and power-trans-
mitting devices by which the rotation of the
loose gears E is transmitted in reverse direc-
tions to the shaft I, and a mechanism con-
trolled by an electro-magnet in the main eir-
cuit for throwing the sleeve L in and out of

110

11§

gear with the shaft I, substantially as herein

deseribed. v . ,

7. Inan electric-arc lamp, the rotating shaft
B, the gear D, fast thereon, the gears E, loose
thereon and. engaging the opposite faces of
gear D, and a mechanism, controlled by an
electro-magnet in the main circuit and an elec-
shunt-circuit around the are,

with thie fast gear, in combination with the

ratehet ecarbon holder or rod J, the shaft I,the
loose sleeve L on the shaft,having a pinion, ¥,
engaging the rod J, and.a pivoted end arm,
M, power-transmitting mechanism by which
the rotation of the loose gears E is transmit-
ted in reverse
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directions to- the shaft I, the .

electro-magnet N in the main circuit, and the

engaging arm M, and a
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transmitting mechanism which is made and
broken-by the movement of the armature ,
substantially as herein described.

8. In an electric-arc lamp, the ratchet-faced
carbon holder or rod J, the shaft B, and the
electric motor by which the shaft is turned in
one direction, in combination with the frie-
tion-gear D, fast on the shaft, the friction-gears
E, loose on theshaft, thesleeves F, bearing on
the loose gears and connected therewith, the
pivoted levers G, having their tops united by
a spring, whereby they cause the sleeves to

~- Ppress the loose gears against the fast gear, the

I5

" 20

electro-magnet K, and the shunt-magnet XK',
and their armatures , having a eross-arm, ¥,
whereby the levers are affected (o relieve oné
or the other of the loose gears from its engage-
ment with the fast gear, the shafi I, achain of
gearing between one of the sleeves F and the
shaft I, by which. it isturned in one direetion,
a chain of gearing between the other sleeve
¥ and the shaft I, by which it is turned in the
other direction, the sleeve L, loose on the shaft
I, and having the pinior 7, engaging rod J,

and the pivoted arm I, the magnet N, and the |

armature n, engaging the pivoted arm M of
the sleeve and throwing it into or out of en-
gagement$ with the chain of gearing, all ar-

4 . v ~ 356,282

ranged and adapted to operate substantially
as herein deseribed. :

9. In an electric-arc lamp, the shaft I, the
pinions ¢, carried thereby, and power-trans-
mitting devices,controlled by an electro-mag-
net in the main circuit and an electro-mag-
net in a shunt-cireuit around the are, for ro-
tating the pinions in either direction, in ecom-
bination with the carbon holder or rod hav-
ing a permanent ratchet-face with which one
of the pinions ¢ engages, the carbon holder
or rod having a longitudinally-movable rack-
bar with which the other pinion ¢’ engages, the
pivoted bent lever O, by which the first car-
bon holder or rod is suspended out of engage-
ment with the pinion, the arm or lug on the
movable rack-bar of the other carbon holder
orrod by which the lever O is disengaged,
and the arm or lug on the last-named carbon
holder or rod by which its movement is lim-
ited, substantially as herein described.

In witness whereof I have hereunto set my s0
hand. '
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AUGUST HARDING.

- Witnesses:
S. H. NOURSE,
H. C. Lex.
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