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To all whomv it may concermn: |

Be 1t known that we, ERNEST J. BAGNALL
and GEORGE ARNOLD, of Cleveland, in the
county of Cuyahoga and state of Ohio, have

5 Invented certain new and useful Improve-
ments 1n Are Lamps; and we do hereby de-
clare the following to be a full, clear, and ex-
act description of the invention, such as will
enable others skilled in the art to which it

10 appertains to make and use the sams.

Our invention relates to an improvement
in electric-arc lamps, and more particularly to
such as are adapted to be operated with alter-
nating electric currents.

15 In alternatmn current arc lamps as hereto-
fore eonstrueted the carbons are arranged 1n
serles with the separating and feedi‘ng coil
and are normally in contact when no current
1s passing through thelamp. The coilis pro-

20 vided with a movable core or armature, to
which the clutceh devices or other mechanical
feeding mechanism is attached. It is obvi-
ous that when current first enters the lamp
1t will flow through the coil and carbons. The

25 carbons being normally in contact, the resist-
ance to the current will be at the minimum,
and consequently a heavy current will flow

——

through the coil. This heavy current actu-
ates the magnet violently, giving it such

3o power that 1t pulls the carbons apart so sud-
denly as to rupture the arc. The strength of
the magnet will, of course, be destroyed when
the are 1s thusruptured and the carbons will
fall together again, closing a circuit of low

35 1*681513311(30 throunh the coil and causing the
above operation to be repeated. Thus a vio-
lentand annoying chattering takes place until
the carbon points shall have become suffi-
clently heated so that an arec can be formed

40 and maintained between them. |

It is the object of our invention to provide
means whereby to prevent the repeated sepa-

rations of the carbons, rupturing of the arc,
and consequent Vlolent chatteringinan alter
45 nating-current are lamp.

A i‘urther object 1s Lo provide means for
causing the carbons to be so disposed for a
brief period before the normal are is struck
as to form a very small arc between them,

5o whereby to raise the temperature of the car-

' bon points to a sufficient degree of heat to

cause them to throw off a proper amount of
volatilized carbon to maintain thenormalare.
With these objects in view the i1nvention

consists in the combination, with the separat- 55

ing-magnet and carbons of an electric-arc
lamp, of arc-starting devices constructed and
arranged to cause the carbon points to be suf-
ficiently heated prior to the formation of the
normal are to insure the maintenance of the 6o
normal arc when formed. -

“The invenion also consists in the combina-
tion, with the separating-magnetand carbons
of an arc lamp, of arc-starting devices con-
structed and arranged to cause the carbons 6;3
to be slightly separated for a short period be-
fore they are separated sufficiently to form
the normal are.

The invenlion also consists in the combina-
tion, with the separating-magnet and carbons 7o
of an arc lamp, of arc-starting devices con-
structed and arranged to retard the separa-
tion of the carbons after the current enters
the lamp and the carbons have begun to sepa-
rate; and the invention further consists in 75
certain novel features of construction and
combinations and arrangements of parts, a
hereinafter set forth, zmd pointed out in thp
claims.

In the a,ceompanymﬂ‘ drawings, Figure 11s 8o
a view'showing portions of an arc lamp with
the parts in normal positions when no cur-
rent 18 passing through the lamp. TFig. 2 is
a simllar view showmﬂ the positions of the
parts when the eurrent enters the lamp and 383
before the normal are is formed. Iig. 31s a
similar view showing the positions of the parts
atter thenormal arc hasbeen formed. Ifig. 4
1s a view at right angles to Figs. 1, 2, and 5.

A represents a solenoid which can be sup- go
portedinthelamp-casingin anysuitable man-
ner and preferably disposed in a vertical po-
sition, so that its core A’ will project into a
frame B arranged in a fixed position imme-
diately below the solenoid. T'he frame B 1s 95

| made with a lateral arm 1, having a boss 2,

with which one end of a lever 8 1s pivotally
connected, said lever being bent at 4 and
made to project within the fl ame 13 immedi-
ately under the core A’ of the solenoid, to 100
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which core the lever 3 is pivotally connected
at a point between the ends of the latter. A
cluteh-rod 5 is pivotally connected to the le-
ver 3 at a point in proximity to the pivotal
point of the latter with the bars 2. The rod
5 depends from its connection with the lever 3
and at its lower end is connected with a cluteh
6 ol any preferred form of construction, or a
clutch-blade 7, said rod 5 preferably being
made m two parts connected together by
means of a turnbuckle 8, by which latter the
lengthofthevod canbeadjusted. Theholder
) for the upper carbon 10 is connected with
the cluteh-blade 7 and the lower carbon 11 is
carried by any suitable devices. (Notshown.)

The lower half of the frame B is made
thicker than the upper portion and split to
form arms 12 13, disposed parallel with the
arms 1+ 15 of the frame. The arms 1214 are
made with screw-threaded recesses which con-
stitute bearings for a horizontally-disposed
serew 16, A serew 17 is mounted in a simi-
lar manner between the arms 13 15 and
slightly above aline passing through thescrew
16. A lever 18 is disposed within the frame
B and made with a V-shaped recess 24, in
which the conical end 26 of the serew 17 has
a bearing, said conical end 26 thus forming
the end of the lever. Opposite the recess 24
another V-shaped recess 25 is made in the le-
ver 158 for the reception of & conical head 27,
which 1s loosely connected at one end of a rod
25. A similar head 29 is loosecly connected
to the other end of the rod 28 and has a bear-
ingin the inner end of theserew 16. A spring
o0 encireles the rod 28 and Dbears at its re-
spective ends against the heads 27 29. The
lever 18 is prevented from escape from its
bearings by means of disks or nuts 21. The
lever 13 is made with an upwardly-extending
carved arm 19, which terminates at its lower
end in a flat seat 20 to one side of the ful-
crum of the lever, and with this curved arm
and seat the free end of the lever 3 is adapted
to engage in a manner hereinafter more fully
explained. Theshortarm of the lever 18 pro-
Jects downwardly and slightly laterally from
the pivotal point of the lever and constitutes
a foot 22, adapted, when the parts are in their
normal positions, (with no current passing
through the lamp,) to engage an adjustable
stop 23, as shown in Fig. 1.

From this construction and arrangement
1t will be seen that when the parts are in their
normal positions, with no current passing
through the lamp, the axis of the spring 30
will be out of line with the axis of the screw
17 and below the fulerum of lever 18, so that
the foree of said spring will be exerted on said
lever to cause the foot 22 to bear against the
adjustable stop 23. "When the parts are in
this position, the curved arm 19 of lever 18
will project toward the core A’ of the solen-
oid, the sald core will be in its lowest posi-
tion, and the free end of the lever 3 will rest
on the seat 20 of lever 18, as shown in Fig. 1.
It 18 evident that when the core of the so-

lenoid rises, carrying the lever 3 with it, the
engagement of the free end of said lever with
the curved arm 19 of lever 18 will cause the
latter to turn on its fulerum, and that when
the lever 18 has been moved to a sufficient
extent to cause the head 27 at the end of the
spring 30 to pass above the fulerum of said
lever and the axis of the scrow 17 said spring
will exert a pressure on the lever 18 to cause
the arm 19 to complete its rearward move-
ment, pass out of line with the free end of {he
lever 3 and rest against an adjustable stop
51, The stop 31 should be so adjusted that
when the curved arm 19 is resting against it
the free end of said curved arm will be just
out ol line with the free end of the lever 3.
When the core of the solenoid moves down,
(as when the lamp is cut in and out of cir-
cuit and the solenoid de-energized,) the free
end of the lever 3 will pass the free end of
the curved arm 19 and strike the seat 20, thus
causing the lever 18 to turn sufficiently to
bring the head 27 on spring 30 to pass below
the fulerum of the lever 18, when said spring
will cause said lever 18 to return to its nor-
mal position, as shown in Fig. 1. The above
description explains the mechanicaloperation
of ourimprovements. Theireclectrical opera-
tion and importance in the suceessful opera-
tion of an are lamp for use with an alternat-
ing electrical current will next be explained.

As above mentioned, one of the most oh-
jectionable features in the operation of an
arc lamp with an alternating current is the
annoying chattering caused when the lamp is
started, and this chattering is largely due to
the repeated breaking and making of the ¢ir-
cuit between the carbons during the time the
pointsof the carbonsare becoming sufficiently
heated to insure the maintenance of the nor-
mal avce. 16 1s known that before the normal
arc can be maintained when an alternating
current is employed the carbon points must
be sufficiently heated to throw off a certain
amount of volatilized carbon. In alternat-
ing-current are lamps the separating solenoid
or magnet is included in series in a normally-
closed circuit with the earbons, so that when
the current first enters the lamp the resistance
18 80 low that a heavy current passes through
thesolenoid ormagnet and causesit tobecome
S0 strong as to violently separate the carbons
to their full extent for a normal arc and before
the points of the carbons can have possibly

- become sufficiently heated to cause the main-

tenance of the normal arec. The arc is there-
tore ruptured and the -ecirvcuit instantly
broken, thus depriving the solenoid of its en-
ergy and permitting the carbons to again
come together and close the cireunit through
the solenoid, the result of which is to again
violently separate the carbons. These op-

erations, with the consequent annoying chat-
ter, will continue until the temperature of the
points of the carbons shall have reached such
a degree as will cause them to throw off suf-
ficient volatilized carbon to insure the main-
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tenance of the normal arc. By means of my
improvements 1 avold these continuous vio-
lent separations of the carbons and conse-
quent breaking of the cireuit ‘with accom-
panying chatter, and this result I accomplish
by causing a small preliminary arc: to be
formed and maintained for a suificient length

-of time 1o properly heat the carbon pomts to

insure the maintenance of the subsequently-
formed normal are. The action of the parts
in the performmme of these functions is as
follows:

The parts, when no current is passing
through thelamp, assume the positions shown
in Ifig. 1, with the carbons 1n contact with
each other. Current being now made to pass

-through the lamp, the coil or solenoid will be

- energized andits core will begin to rise, caus-

20

40 C

ing the eluteh to grip the cluteh-blade and be-
oin toseparate the carbons. The core A’ will
rise only a veryshort distance, however,when

1ts further ascent will be arrested by the en-

cagementof the lever 3 with the curved arm 19
of lever18; but the carbonshave been slightly
separated (see Fig. 2) sufficiently to permit
the formation of a small are between them.

T'he core continues to move upwardly against

the resistance offered by the sprmﬂ aO and
maintain the small are for a sufficient length
of time to permit the carbon points to be-
come properly heated to maintain a normal
arce, at which time the head 27 at the end of
spring 20 will have moved past a line com-
mon to the axis of the serew 17 and above the
fulerum of lever 18, whereby to cause the le-
ver 18 to complete iis movement, ¥ig. 3, and
set free the lever 3 and core A’, when the lat-
ter will complete its upward movement with-
1n the coll A and effect a separation of the

carbons sutficient to form a normal arc which
will bemaintained. Sufficientrange of move-
ment of the lever 3, without engaging the le-
ver 18,will be permitted toallow a proper feed-

- 1ng of the carbons; but when the lamp is cut

45

50

60

set forth;

out of circuit the core will drop and engage
the seat 20 of lever 18, causing said lever to
assume 1ts normal position, Kig. 1, as above
explained, ready to be operated when the
lamp 1s again started.

Various slight changes might be made in
the details of construction of our invention
without departing from the spirit thereof or
limiting 1ts scope, and hence we do not wish
to limit ourgelves to the precise details herein
but,

Having tully deseribed our invention, what
we claim as new, and desire to secure by Let-
ters Patent, is—

1. The combination with the separating
magnet and the carbons of an arc lamp, of arc
starting devices so constructed and arranged
astocausethe carbons to be sufficiently heated
before the formation of the normal arc to in-
sure the maintenance of said normal arc
when formed, substantially as set forth.

2. The combination with the separating
magnet and carbons of an arc lamp, of ar

starting devices constructed and arranged to
cause the carbons to be slightly separated for
a short period before they are separated sut-
ficiently to form the normal arc, substantially

as set forth.

3. The combination with the separating
magnet and carbons of an are lamp, of arc
starting devices constructed and arranged to
form a small are between the carbons before
the formation of the normal arc, substantially
as set forth.

4. The combination with the carbons of an
arc lamp, and a separating magnet, of arc
starting devices intermediate of sald carbons

~and the separating magnet so constructed and
arranged that when current enters the lamp

the carbons will be first slightly separated to
form a small arc for heating the carbon points
and then separate the carbons to form the
normal are, substantially as set forth.

5. 1'he combination with the separating
magnet and carbons of an arc lamp, of are
starting devices constructed and arranged to
retard the formation of a normal arc after the
carbons have begun to separate, substantially
as set forth.

6. In an arc lamp, the combination with the
carbons, a magnet and a lever connected with
sald carbons a,nd the armature of the magnet
of devices adapted to engage the lever and
retard the formation of a normal arc after the
carbons begin to separate, substantially as set
forth.

7. In an arc lamp, the combination with a
separating magnet, and the carbons, of a piv-
oted lever connected with the armature of said
magnet, a connection between said lever and
the carbons, a curved lever normally disposed
in the path of the first-mentioned lever and a

spring bearing against said curved lever and

adapted to control the movementsof the same,
substantially as and for the purpose set forth.
3. Inan are lamp, the combination with the
carbons and a magnet in series with said car-
bons, of a pivoted lever connected with the
armature of said magnet, a connection be-
tween said lever and carbons and a spring
actuated retarding device adapted to be en-
gaged by said lever and torelease said lever,
successively, substantially as set forth.
J. In an are lamp the combination with a
magnet and the carbons of a lever connected
Wl’th the armature of said magnet and with
the carbons, of a spring actuated retarding le-
ver ada,pted to be engaged by said first men-
tioned lever and adjustable stops construected
and adapted to limit the movements of said

| retarding lever, substantially as set forth.
10. In an arc lamp, the combination with a
magnet, and the carbons of a lever connected

with the armature of said magnet and with
the carbons, a retarding lever to be engaged
by the first mentioned lever, and a spring con-
structed and adapted to bear against said re-
tarding lever, and retain it in the position to
which it may be moved, substantlally as set

¢ | forth.
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11. In an are lamp, the combination with a |

magnet, and the carbons, of a lever connected
with the armature of thﬂ magnetb andwith the
carbons, a retarding lever ;Ldapted to be en-
gaged by said Inst-mentm*led lever and a
sprinﬂ bearing against said retarding levev
normally at one 51(1{3 of its fuleram, substan-
tially as set forth.

12, In an are lamp, the combination with a
separating magnet, and the carbons of a piv-
oted lever connected with the earbons and
with the armature of the magnet, aretarding
lever adapted to be engaged by the first-men-
tioned lever, a pwoml bemmg tor said re-
tarding lever, a spring adapted to normally
bear against said retarding lever at one side
of 1ts tulm um, a foot on 111(} retardine lever
and a stop to be engaged by said foot, sub-
stantially as set forth.

13, In an are lamp, the combination with a
separating magnet, and the carbons, of a piv-
oted 1{}‘{’(}1 co_l_umeted with the armatur ¢ of the
magnet and with the carbons, a retarding le-
ver, adapted to be engaged by said first-nien-
tioned lever, a screw forming a pivotal bear-
ing for said lever, a spring 11m*mﬂ a bearing
at one end against the hmne of the lamp and
a head at Jhe other end of said spring having
2 bearing in a recess in the retar dmﬁ lever at

one side of its fulerum, %ub%tfmtmlly as set
forth.

14, In an are lamp, the combination with &
separating magnet and the carbons, of a piv-

oted leverconnected with the armature of the
magnet and with the carbons, screws in dia-
metrically opposite arms of the lamp frame,
said springs being outof line with each other

& mtmdmn lever {0 be engaged 1}3 the first
mentioned lever and h.:wmﬂ one ot saul serews
for its fulerumn, a spring, “and heads at the
ends of sald spring,
a bearing in one of said serews and the other

head having a bearing against the retarding

lever normally at one side of the fulcrum
thereof, substantially as set forth.

15. In an are lamp, thecombination with a
separating magnet and the earbons, of apiv-
oted lever GOII]IOL}L{‘;d with the armature of the

magnet and with the Lm*bons, a retarding

lever having a pivotal bearing in the lamp
fraime, said retarding lever ].1;1\‘",1_115:- a curvedd
arm to be engaged by the first mentioned le-
ver, a seat on the retavding lever to oneside
of its fulerum to be en Mﬂed by the first-men-

tioned lever and a spring adapted to bear

against the retarding lever normally at onc
side of 1ts fulerum, substantially as set forth.

In testimony whereof we have signed this
specification in the presence of two subserib-
g withesses.

KRNIEST J, DAGNALL.
GRORGE ARNOILD.
Witnesses:
Do IF. WHITMAN,
K T, ITorvus.

one of said heads having
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