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- UNITED STATES

PaTeEnT OFFICE.

MIRABEAU N. LYNN, OF RISING SUY, INDIANA, ASSIGNOR TO THE OHIO
R '~ POWER AND LIGHT COMPANY, OF DAYTON, OHIO.
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- embodying and- illustrating my invention.
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- ter is provided with friction-rolls «* to guide

JImprovements in Electric-Arc Lamps; and 1
‘do hereby declare the following to be a full,

‘tional to the consumption of the carbons; and
- it consists, essentially, in the manner of

such a lamp, and also in certain improvements

partly in section, of the winding-drum and 1t8
attachments. Fig. 5isa view of the brake-le-

-~ Similar letters of reference in the several |
~ figures indicate the same parts.

~ The tubular guides A A’, in which

‘carbon-carriers, are supported at or near the

‘tal arm, B', fastened to the vertical post B*, and |

“each made in two sections, a ¢/, provided with

 ELECTRIC LAMP.

SPECIFICATION forming part of Letters Patent No. 315,524, dated April 14, 1885.
I App]icat'ian filed Wovember 5, 1883." (Ivo model.) - |

To all whom it may CONCErm:

Be it known that I, MIRABEAU N. LiYNN, of
Rising Sun, in the ecounty of Ohio and State of
Indiana, have invented certain new and useful

clear, and exact description of the same, ref-
erence being had to the accompanying draw-
ings, forming a part of this specification, and |
to the figures and letters of reference marked
thereon. = o | |
My preserit invention relates more especially
to that class of electric-arc lamps contalning
two movable carbons which are caused to
simultaneously approach or recede to feed the
carbons or form the arc and at a rate propor-

Sup-
porting and mounting the operative parts of

the mechanism for econtrolling and effecting in
the simultaneous moyements of the carbons,
all as hereinafter more frlly set forth in the

In the accompanying drawings, Figure 1 is
a side elevation, partly in section, of a lamp

Figs. 2 and 3 are detail views of the guiding-
tube for the carbons. Fig. 4 is aside elevation,

ver-and connections. Fig. 6 is a view oi the
brake-lever and its connections, taken on the |
opposite side from Fig. 5, showing the lever
elevated and the brake applied.

work the.

extreme end of the bed-plate B, the upper |
guide, A, being secured to a curved horizou-

the lower guide, A’, being bolted to the edge
of the bed-plate. These guides A and A’ are

flanged edges and united by thumb-screws,
30 that one section can readily be removed to
permit aceess to its interior. Within these
guides work the carbon-carriers C, each pro-
vided with a roller, ¢, slightly less In diame-
ter than the interior of the guide, and the lat-

'and support the carbons. '

over, the carbon carrying and guiding mech-

“upon which the cords ff

f' are fastened, and the relatively narrow but

L

In the rear section

of each guide is cut a longitudinal slot for the
passage of the arm ¢ on the carbon-carrier, 55
and to this arm is attached the cord or other
suitable operating mechanism for noving the
carrier up and down in the guide.

The manner of constructing, arranging, and
supporting the guide-tubes and carbon-car "
riers, as above described, is advantageous in
that the carbons are projected at about equal
distances above and below the bed-plate where-
on the operating mechanism is located. More-

anism is practically isolated irom the feeding

‘mechanism, and the earbons and their carriers

are always accessible for inspection and re-
pair. | o

‘The operating mechanism; which is_here
shown in connection with the guides and car-
riers above described, is mounted upon the

70

‘bed-plate back of the vertical post B*. 1t con-

sists, essentially, of fixed shaft D, supported
in suitable bearings, d* &', secured to the bed-
plate, and carrying the drum I, which latter
is free to turn upon said shaft. The dram 1D
is composed of five sections or divisions—tie
two oubter and smaller sections or pulleys, ¢ ¢,
are wound in oppo-
site directions, the differential pulleys or
drums ¢ ¢, to which the connecting chains f~

75

a0

enlarged pulley or brake rim f*, upon which
the brake mechanism operates. The cords or ¢
chains f f are wound in relatively oppostte

directions upon the drums or pulleys e e, the

cord attached to the lower carbon-carrier pass-
ing over a pulley, g, supported on the bed-
plate, #nd being wound upon the smaller drom
or pulley, ¢',- while the other chain, after pass-
ing over a pulley, g/, mounted in the top of the
post B?, is fastened to the larger drum or pulley,
¢. Therelative diameters of the two drums or
pulleys ¢ ¢ are such as will compensate for
the unequal consumption of the carbons, 8o
that as the drums revolve the traverse of the
upper positive carbon will be about twice as
oreat of the lower negative carbon, and as the
leverage exerted by the dependent carriersin
opposite directions is greatest on the side at-
tached to the larger drum the other carrier
is made relatively heavier sufficiently so to
compensate for the difference in the leverage
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- pulley.

and to maintain the carriers in equilibrium.
Turning loosely upon the shaft D, and located
within the drum E, is a cone-pulley, H, and
within the said pulley a spring, %, whose ends
are attached, respectively, to the shaft and

To the shaft is secured a crank-arm, d, up-

on which is mounted a sleeve, @, provided at

one end with a pinion, &°, co-operating with
the internal toothed-ring, &, secured to the
drum E. A cord, 7/, is attached to and wound
upon the sleeve @, the opposite end being se-
cured to the larger end of the cone-pulley H,
constituting a fusee and barrel, the design be-
Ing to secure a constant and uniform pressure

- Or force upon the drum in the direction neces-

sary to effect the simultaneous approach of
the two carbons. Not only is a practically
constant and uniform feeding force thus main-
tained, but the mechanism is adapted to be
reset when run down by the simple act of in-

- serting the carbons, for when the lower earbon-

23

carrierisdrawndown to permit the insertion'of
a carbon the drum is rotated and the cord un-

wound from the pulley onto the sleeve, thus
winding up thespring. Asthespring tendsat
all times to draw the carbons together, itignec-

-essary that some means be provided for con-

- trolling such movements to form and preserve

20

35

the normal are, and with this end in view I°

have applied an automatichrake to the drum,
controlled by the current, and acting in oppo- -
sition to the spring with a ferce varying in
proportion to the resistance of the arc.. This
regulating and controlling mechanism is com-
posed of an electro-magnet or solenoid; M; in-

- cluded in the lamp-circuit, and suspended by

40
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a pivot to a support, S. ‘Within said solenoid

18 a core-piece, &', carrying a roller, s, at one
end, and working between guide-rollers s ¢,
tastened to the end of the solenoid, and to the
lower end of the coreis pivoted the brake-le-
ver N, which is sustained and balanced by the
opposing springs §* §%, extending the one from
the solenoid to the lever and the other from
the lever to the bed-plate. To the lever N
are pivoted the links 7' 7% the opposite ends of
said links being pivoted, respectively, to the
curved links or levers R’ R’ extending the
one above and the other beneath the pulley ¢
and to one side of the brake-rim 2. Thelinks
or levers R" R’.are pivoted together on the
axis y of a roiler, R, which latter rests in con-
tact with the brake-rim /%, The lever R car-
ries a similar roller, », and the lever R?a rub-
ber or friction roller or block, T. Both of said
rollers » and T making contact with the hrake-
rim. The lever N is extended beyond the
point of attachment of the links s 2% and
curved, as shown, to clear the pulley ¢’y and
the end of said lever is arranged to bear upon
the pivot y of the roller R when the former

falls to the feeding-point.  In this position
‘the outer end of the lever is sustained upon

65'

the brake-rim by the rollers» R, lever R/, and
link #/,the friction-roller T resting but lightly,

if ag all, in contact with'the brake-rim. When

J

3

l
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the lever N is elevated by the solenoid,it first
causes & backward movement of the levers R/

R* upon their sustaining-rollers R, until the 7¢-

end of the lever clears the pivot of the roller
B, and the further movement of the lever N
operates through the links » #* to draw the -
ends of the levers RV R? together, thus causing
the brake-rim to be firmly grasped between 753
the rollers », R, and T, the latter being made |
of rubber or some elastic material ,SO as t6 in-
crease the friction or “* bite’”’ upon the bhrake-
rim.  The springs §* & operate nob only to in
a measure sustain and balance the lever N, 8o
but also to insure.the action of the lever N
upon the levers R’ R* and ipsure the proper
contact with the brake-rim. y

The levers N, R, and R with the rollers
arranged in the manner shown and deseribed, 85

‘constitute an efficient brake mechanism, which

will readily grasp and retain the drum when
the lever N is elevated by the attraction of
the solenoid, bub will afford little or no oppo-
sition tothe rotation of the drum when the le- ole

ver falls. When there is no current passing
through the coils of the solenoid, the lever is

Sustained by the rollers R » and the upper

spring, s’ the rubber roller 7T resting but
lightly,ifatall, against thebrake-rim J*; henee g5

‘the drum is free to be revolved by the spring

h through the connecting mechanism, such as
described. As soon, however, as the carrent

18 established through the solenoid by thecon-
tact of the.carbons, the end of the lever is 1co
elevated, the brake-rim is grasped by the rub-

ber roller T, and the drum is moved back

against the power of the spring. This back-
ward movement of the drum econtinues until
the carbons have been separated a sufficient,. 105
distance to form the desired are. Astheecar- .

bons are thusseparated the power of the sole-

noid 18 decreased in proportiontotheinerease
In the resistance of the arc until a point is
reached where the force of the spring 4 and rre
the power of the solenoid will exactly bal-
ance each other, and the carbons will be held
at the proper distance apart to form the de-
sired are.

As the carbons are consumed, and the re- 115

sistance inereased thereby, the power of the

soienold gradually decreases, and the force of
the spring, which is at all times constant, pre-
dominating, the carbons are fed together pro-
portionally. This movement of the carbons 120
under the differential action of the two OPPOSs-
ing forces, the one constant and the other va-
rying in proportion to the resistance of the
arc, continues until the leverin its downward
movement relievesthe grip of the rubberroller 12:
1, and permits a new feed to be made.
Thespringss® §* acting in opposition toeach
other upon the-lever, tend to support and re-
tain the latter in position, at the same time
relieving the friction upon the two vollers, 130

- and permitting the core of “the solenoid to be

raised and lowered without allowing it to be-
come displaced or fall too low:
- The carbons usually employed in lamps of
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this kind are of unequal size and weight, and |

although the carbon-carriers are balanced,

there wonld be more or less disturbance ofl

~ the balance by the variation in the relative

5

10

weight of the upper and lower carbons. To

provide for this difficulty, I have ladded the
two pulleys e ¢ to the drum E, and wound
upon them, but in relatively opposite direc-
tions, the cords f f, having the tension-springs
w % attached thereto. - |

As thus arranged, one of the springs is ad-

justed to balance the upper carbon anc the

other the lower, no matter how much they

.‘]‘5

20

may differ in weight when inserted in the car-
riers. -

The cord to which the spring for .balancing
the lower carbon is attached is unwound as
the carbon is consumed and fed upward, and
the.tension of said spring is thus decreased
proportionally to the diminution in weight.

* On the other hand, as the upper carbon de-

<5

30

3
(It

creases in weight and is fed forward, the ten-

‘sion of its balancing-spring is somewhat 1in-

creased, but in a uniform degree, thus render-
ing the overbalancing power practically uni-
form. , | -

Having thus deseribed my invention, what
I claim as new is—

1. In an electric lamp, the sectional and
slotted guide secured to the vertical post by
the bent arm, in combination with the carbon-
carrier, substantially as described.

2. In an electric lamp, and in combination
with the carbons, the carbon-carriers, inter-
mediate connecting mechanism, and the dif-

- ferential pulleys, the fusee, barrel, and con-

40
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necting mechanism, whereby o constant and
uniform feeding force is applied to the pul-
leys, substantially as described.

3. As a means for effecting the uniform ro-
tation of the mechanism for controlling the
feed of the carbons, and in combination there-
with, the fusee, barrel, and operating-spring
arranged to operate upon the carbon-feeding
mechanism, snbstantially as deseribed.

4. Tn an electric lamp, and in combination
with the carbon - carriers, the differential
pulleys and connecting-chains, a spring-motor

operating with a constant and aniform force

to feed the carbons, and a brake actuated by
an electro-magnet and operating in opposi-

tion to the spring-motor, substantially as de-

seribed.

5. In an electric lamp, and a4s a means ior
effecting the feed of the carbons and forma-
tion of the are, a rotating drum with which
the carbon-carriers are connected, a spring-
motor operating upon said drum with a uni-
form power,and a brakeactuated by an electro-

magnet operating upon said drum in opposi--

tion to the spring-motor, substantially as <e-
seribed. | |
6. In an electric lamp, and in ¢combination

with the rotating drum, differential pulleys,

connecting - chains, and carbon-carriers, the
fusee,and barrel located within the drum and
geared thereto, substantially as described.

7. In an electric lamp, and in combination
with the carbon - carriers, connecting-cords,
and rotating drum provided with the differ-

ential pulleys, a spring-motor acting upon

said drum in a direction to cause the ap-
proach of the carbons, a brake-rim also ap-
plied to said drum, and a friction-brake and
actuating -electro - magnet, said brake being
applied in opposition to the spring-motor with
a force proportional to the resistance of the
arc, substantially as described. |

8. In combination with the rotating drum,
attached carbon - carriers, spring feeding
mechanism, and brake mechanism, the bal-
anced carbon-carriers, the small pulleys, re-
versely-wound cords, and attached springs,
substantially as deseribed.

9, In an electric lamp, and in combination
with the rotating drum, attached carbon-car-
riers, and feeding mechanism, the lever carry-
ing the links, friction-rollers, and the rubber
roller, substantially as deseribed, said rollers
operating on a brake-rim attached to the
drum and the lever operated by an electro-
magnet, as and for the purpose set forth.

10. In an electric lamp, as a means for con-
trolling and effecting the movements of a
drum to which the carbon-carriers are at-
tached, and in. combination with said drum.
a lever operated by an electro-magnet and
supported npon a brake-rim by two rollers,
one journaled in the lever and the other in a
supplemental lever pivoted at one end to the
first-mentioned lever and at the other con-
nected by a link, and a third lever connected
to the first-mentioned lever and carrying a
friction-clamp applied to and operating upon
the brake-rim, substantially as described.

11. In an electric lamp, the combination of
the carbon-carriers, the tubular guides within
which they move back and forth, the friction-
wheels on the carriers,and the friction-wheels
mounted on the tubes and adapted to support
the inner ends of the carbons, substantially as
described. |

12. The combination of the tubular guides
in which the carriers work with the carriers
having the arms projecting through the siots
in the tubes, the cords to which said arms are
connected, the pulleys and the shaft, and the
differential pulleys for imparting to the car-
riers simultaneous mections of different de-
orees, substantially as described.

13. The combination,with the movable car-
riers and the main shaft, of the pulleys by
which the carriers are given simultaneous
though unequal motions, the drum mounted
on said shaft, and the fusee and barrel motor
connected to said drum, substantially as de-
seriped. |

‘In witness whereof I, thesaid MIRABEAU N.
LYNT, have hereto set my hand this 22d ot Oc-
tober, 1883.

MIRABEAU N, LYNN.
Witnesses: - - -
C. 2. JACOBS,
H. &, F'ULTOoN.
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