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UNTTED STATES
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[

ERNEST J. BAGNALL, OF CLEVELAND, OHIO, ASSIGNOR TO TIIE ADAMS-
- BAGNALL ELECTRIC COMPANY, OF SAME PLACE.

ELECTRIC-ARC LAMP.

SPECIFICATION ferming part of Letters Patent No. 660,387,
Application flled December 14, 1895, Serial No., 572,140,

dated May 19, 1896.
(No model.)

To all whom it may concern:

Be it known that I, ERNEST J. BAGNALL, a
resident of Cleveland, in the county of Cuya-
hoga and State of Ohio, have invented certain
new anduseful Improvements in Alternatin o-
Current Are-Lamps; and I do hereby declare
the following to be a tull, clear, and exact de-
scription of the invention, such as will enable
others skilled in the artto which it appertains
to make and use the same.

My invention relatesto an improvementin
electric-are lamps, and more particularly to
such as are adapted for use with alternating
clectric currents. RElectric-arc lamps for use
with alternating currents are constructed with
asingle coarse-wire magnet arran ged 1n series
with the carbons, so that when the current
enters the lamyp the full current flows through
the helix of said magnet and the carbons,
which latter are of course normally in con-
tact when no current is passing through the
lamp. The current finding, when it first en-
ters the lamp, an unobstructed path through
the helix of the magnet, the latter will be en-
crgized to a great extent and, if no means be
provided to prevent it, will attract its arma-
ture so vigorously that the carbons connected
with said armature will be violently sepa-
rated to their full extent for the normal are.
When an arc-lamp is operated with an alter-
nating current, it is very essential that the
carbon points be heated to a proper extent
before the mormal are can be maintained.
With lamps as heretofore constructed this
has not been accomplished, and the result has
been that when the current first entered the
lamp the carbons were violently separated to
their full extent, as above explained, and the
carbon points not having been sutficiently
heated to maintain the normal arc the latter
was destroyed almost instantaneously with its
formation, thus breaking the cireunit through
the lamp, deénergizing the magnet, and per-

mitting the carbons to come together and

again complete the circuit. The carbons will
then be again violently separated as before,
and this separating and coming together of

the carbons will continue until they shall
have become sufficiently heated to maintain

the normal are, during which time the rapid

and violent movements of the parts will keep

up an annoying chatter, to say nothin g of the
excessive wear on the mechanism of the lamp.
It is a matter of great importance to the sue-
cessful operation of arc-lamps employing al-
lernating currents, especially when the lamp
18 first started, that the slightest variations
in the strength of the magnet be promptly
and accurately transmitted to the carbons.
In other words, the movements of the carbons
relatively to each other should ha coincident
with every movement of the armature of the
magnet or core of the solenoid however
slight the variations may be, and it is also
1mportant that the separation of the carbons
to their full extent be so retarded as to per-
mit them to become sufficiently heated 1o
maintain a normal are before such are shall
have been formed; otherwise the chatter and
wear above alluded to will he the Inevitable
result.

It is the object of my mvention to so con-
struect an alternating-current arc-lamp that
the variations of the Separating and feeding
magnet will be accurately transmitted to the
carbons and so that the separation of the car-
bons to their full extent to form s normal are
shall be sufficiently retarded to permit the
carbons to become properly heated to main-
tain the normal are when formed.

With this object in view the invention con-
sists in the combination, with the solenoid of
an alternating-current arc-lamp and a clutch,

-

oL means forming a direct connection without .

interposed yielding devices between the core
of the solenoid and said cluteh, whereby the
slightest variation in strength of the solenoid
will be promptly and accurately transmitted
to the carbons, a retarder and a non-limited
ylelding connection between said retarder
and the core of the solenoid whereby to retard
the separation of the carbons in formin 2 the
normal arc when the lamp is being started.
T'he invention also consists in the combi-
nation, with the separating and feeding mag-
net of an alternating-current arc-lamp and
the carbons, of an armature-lever connected
directly with the armature of said m agnet and
with the carbons withont interposed yieldin o
devices, a retarder, and a ylelding device

forming the sole connection between said re-
tarder and armature-lever. |
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The invention also consists in the combi-
nation, with a solenoid and the carbons of an
alternating-current arc-lamp, of a pivoted ar-
mature-lever pivotally connected directly 1o
the core of said solenoid, a clutch for the car-
bons connected direetly with said armature-
lever, an air-pot, and a spring secured at one
end to the armature-lever and attached at the
other end to the plunger of said air-pot, said
spring constituting the sole connection he-
tween the armature-lever and plunger of the
air-pot; and the invention further conslists
in certain novel features of construction and
combinations and arrangements of parts, as
hereinafter set forth, and pointed out in the
claims.

In the accompanying drawings, Figure 1 1s
a view of an electric-arc lamp, showing the
application of my improvements. Fig. 2 18
an enlarged view of the separating and feed-
ing magnet and parts connected therewith.
Fig. 3is a view of certain details. Frig. 4 1s a
view of a modification.

holder; C,the globe, and D the hollow lamp-
arm projecting downwardly within the globe.
A tube 1 and a rod 2 are disposed parallel
with each other within the casing A, and be-
tween them a vertically-movable cross-head
3 is cuided. The holder4 for the upper car-
bon 5 is secured to and projects laterally from
ihe cross-head 3, and the holder 6 for the
lower carbon 7 is connected with the lower
ond of arod 8, which passes upwardly through
the lamp-arm and terminates within the tube
1. A chain 9 is connected at one end with
the rod 8 and after passing over a pulley 10
iq connected at its other end to the cross-head
3 A clutch-blade 11.is also secured to the
cross-head 8 and projects downwardly into
the hollow lamp-arm. A coarse-wire solen-
oid E is secured to the enlargement 12 on the
ander face of the roof of the casing A. To
the lower head of the solenoid a plate 13, hav-
ing a curved arm 14, is secured, sald arm
preferably having an enlargement 15 at its
free end to serve as a stop for an armature-
lever 16. The armature-lever is preferably
made with a yvoke 17, through the arms of
which a pin 18 passes, said pin also passing
through the arm 14 and pivotally connecting
the said armature-lever thereto. The free
ond of the armature-lever 16 is pivotally con-
nected directly to the core 19 of the solenoid
I, and to said armature-lever at a point in
close proximity to its pivotal support a rod 20
is pivotally connected by means of a pin or
serew 21. The rod 20 depends from its-con-
neetion with the armature-lever and at 1its
lower end is connected directly with a clutch
22 of any preferred form of consfruction,
which cluteh is adapted to grasp the clutch-
blade 11 above alluded to and separate and
feed the carbons when the armature-lever 1s
actuated. A plate 23issecured tothe upper
end of the solenoid E and provided with an
arm 24, to the free end of which an alr-pot

earbons

560,387

25 is pivotally connected. A comparatively
loose plunger 26 operates 1n. the air-pot, and
to said plunger a rod 27 1s secured. The
lower end of the plunger is pivotally con-

nected to the free end of a flat spring 28, the

other end of said spring being secured to the
armature-lever 10. |

TFrom the construction and arrangement of
parts above deseribed it will be seen that the
core of the solenoid is connected with the
cluteh without the intervention of any springs
whatever, so that the slightest m ovenment of

the said core or armature will be transmitted

to the earbons and there reproduced, so that

the movements of the carbons will be exactly

coincident with the movements of the core of

thesolenoid, the said coreanswering promptly
and accurately to the slightest variations in
‘strength of the solenoid, and, as has been
“demonstrated by actual experiment, this 1s a
‘matter of much importance in the successtul
_operation of the arc-lamps with alternating
“currents.

A represents thelamp-easing; B, the globe- |

With my improvements when the current

first enters the lamp the solenoid will have a

tendency to quickly pull up its core and sud-
denly separate the carbons, but this will be
prevented by the retarding action of the air-
pot. Sufficient movementot the core and the
connected therewith will, however,
be permitted by the resilience of the {lat
spring 28 to allow the carbons to separate
enough to form a small are, which will serve
to heat their points. The cold carbon points

constitute a great resistance to the formas-

tion of the normal arc in an alternating-cur-

rent lamp, and with my improvements. this
resistance will gradually decrease as the car-

bon points become heated,and when theyshall

have reached such a temperature as to no
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longer form such a resistance the normal arc

will e formed and maintained without inter-

ruption.
1 am agware
for ef

that devices have been proposed
fecting the successful starting of alter-

I10O

nating-current are-lamps, in which springs

have been interposed between the core of the

solenoid and the carbons, but such construce-

tions have not, as a rule, met with complete
sucecess, principally because the movements
of the core of the solenoid could not be accu-
rately transmitted to the carbons. VYith sueh
prior constructions when the core rises the
spring connected therewith will yield before
the movement of the core will be transmitted
to the carbons, and consequently the rapid
reciprocations of the core will be entirely out
of time with the movements which are trans-
mitted to the earbons, thus delaying and com-
plicating the starting of the lamp and the sub-
sequent feeding of the carbouns. With my

improvements all this is obviated and the
starting of the lamp as well as the subsequent
feeding of the carbons are successiully ac-
complished without the accompanying chat-
ter and wear of the parts heretofore experl-
I have demonstrated by practical ex-

enced.
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periment that with the improvements above |

described the lamp will start in a remarkably
short time, and that subsequent flickering, so
common to alternating-current lampsas here-
totore constructed, is entirely avoided.

In the form of the invention shown in Fig,
4 the armature-lever 16 is pivotally connected
directly to the core of the solenoid, and the
free end of said lever is connected with the
plunger of the air-pot throu gh the medium of
a colled spring 29.

Other modifications in details of construc-
tion might be made so long as the core of the
solenoid is connected with the carbons with-
out intervening yielding devices and the ar-
mature-lever connected with the plunger of
the air-pot through the medium of g spring.

Having fully deseribed my invention, what
I claim as new, and desire to sceure by Letters
Patent, is— |

1. In an alternating-current arc-lamp, the
combination with a solenoid and g clutch, of
means forming a direct connection, without
Interposed yielding devices, between the core
of the solenoid and said clutch, whereby the
shightest variation in stren gth of the solenoid
will be promptly and accurately transmitted
to the carbons, a rvetarder and a non-limited
yielding connection between said retarder
and the core of the solenoid whereby to re-
tard the separation of the carbons in form-
ing the normal are when the lamp is being
started, substantially as set forth.

2. The combination with the separating and
feeding magnet of an alternating-current are-
lamp and the carbons, of an armature-lever
connected directly with the armature of said
magnet and with the carbons, a retarder and
a spring forming the sole connection between
sald armature-lever and the retarder, sub-
svantially as set forth.

9. The combination with the separating and
feedingsolenoid of an alternatin g-currentare-
lamp and the carbons, of a pivoted lever at-
tached directly to the core of said solenoid
and with the carbons without Interposed

ylelding devices, a retarder, and a spring
forming the sole connection between said Piv-
oted lever and the retarder, substantially as
set forth. |

4. Inanarc-lamp, the combination with the
separating and feeding solenoid, of an arm
secured to the frame of said solenoid, a lever
pivoted to said arm and connected to the core
of said solenoid, an air-pot supported by the
frame of the solenoid and g spring secured
at one end to said armatuve-lever and al-
tached at the other end to the plunger of said
air-pot, substantially as set forth.

9. In an arc-lamp, the combination with Q
separating and feeding solenoid, and a curved
arm secured to and depending from the frame
thereof, of a lever pivoted between the ends
of said arm and pivotally connected to the
core of the solenoid, the free end of said arm
constituting a stop for said lever, an air-pot,
and a spring secured at one end to said lever
and attached at its other end to the plunger
of said air-pot, substantially as set forth.

0. In an alternating-current arc-lamp the
combination with the separating and feeding
magnet, of a vertically-movable cross-head,
guides for said cross-head, an upper-carbon
holder carried by the cross-head, a movable
lower-carbon holder, flexible connections be-
tween the lower-carbon holder and said CrOSS-
head, a clutch-blade secured to the CIOSS-
head, a cluteh to grasp said cluteh-blade,apiv-
oted armature-lever connected directly with
the core of the solenoid and with the cluteh,
an air-pot and a spring secured at one end to
the armature-lever and attached at the other
end with the plunger of the alr-pot, substan-
tially as set forth.

In testimony whereof I have signed this

Specification in the presence of two subserib-
ing witnesses.

ERNEST J. BAGNALL.
Witnesses: -
LEWIS IF. RoGERS,
ISABEL McCLELLAN.
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