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My invention relates to arc lamps, and more
particularly to electrode regulating systems and
mechanisms, for arc lamps such as are used in
searchlights and similar light projectors.

One object of my invention is to provide an
electrode regulating system and mechanism
which is responsive to slight changes in arc
characteristics.

Another object of my invention is to produce
an electrode regulating system and mechanism
which will automatically move the electrodes to
a starting position after the arc lamp is shut
down so as to reduce the time required to start
the arc after the next closure of the operating
switch.

For a better understanding of my invention, to-
gether with other and further objects thereof,
reference is had to the following description
taken in connection with the accompanying
drawings, and its scope will be pointed ouf in the
appended claims.

In the accompanying drawings, Fig. 1 is a di-
agrammatic illustration of the electrodes, the
supporting mechanism therefor, together with
the shafts for operating the mechanism, and a
diagrammatic illustration of my improved regu-
lating system and mechanism for actuating the
electrode mechanism. The shafts transmitting
the rotary motion, from the actuating mecha-
nism, and the corresponding shafts at the elec-
trode mechanism which receive this rotary mo-
tion are broken off at the respective mechanisms
and are, for the sake of simplicity, connected by
dot and dash lines to illustrate this mechanical
connection between the corresponding shafts.
The electrodes and the supporting mechanism are
placed at the focal axis of a light reflector while
the actuating mechanism is placed at a distance
from. the electrode mechanism, preferably on the
surface of an enclosing drum which surrounds
the electrode holding mechanism and the reflec-
tor. The angular relationship between the ac-
tuating mechanism and the electrode supporting
mechanism varies for different searchlight struc-
tures and it is therefore to be understood that
the shafts at the actuating mechanism and the
shafts at the electrode supporting mechanism
may be one and the same shaft or may be con-
nected mechanically in any suitable manner to
transmit rotary motion from the actuating mech-
anism to the electrode supporting mechanism.
Fig. 2 is a modification of the electrode feeding
system and mechanism as illustrated in Fig. 1.

Referring to the drawings in detail, Fig. 1 illus-
trates a positive electrode 10 and a negative elec-
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trode 1. The negative electrode is supported in
a conventional manner by a brush 12 and a pair
of feed rollers 13, i3’. The feed rollers are re-
spectively mounted on shafts (4, 14’ upon which
are mounted engaging gears 15, 15’. The gears
15, 15’ are driven by a worm {6 mounted on a
shaft 17. The shaft 17 is driven by my improved
regulating system and mechanism to advance, or
to retract, the negative carbon thereby to start
and to maintain constant an arc between the tip
of the negative electrode and the crater in the
end of the positive electrode.

The positive electrode, as illustrated in Fig. 1,
is mounted in a conventional mechanism for con-
stant rotation during operation and for inter-
mittent axial movement to maintain the crater
in a predetermined position. The supporting
mechanism, which is only diagrammatically illus-
trated, includes a U-shaped frame 20 mounted
on the end of a guide sleeve 21. A bevel gear 22
is mounted on the other end of the sleeve 24 and
is engaged by a gear 23 mounted on the end of
a drive shaft 24. This shaft 24 is driven at a
constant speed during the operation of the arc
lamp to rotate the frame 20 and the positive elec-
trode supported thereby.

The positive electrode € projects from the
guide sleeve 21 into the frame 282, the projecting
arms of the U-shaped frame being parallel to the
electrode. The electrode is supported in the
frame by a pair of feed rolls 25, 25’ mounted re-
spectively on shafts 26, 26’, the shafts being
mounted in the frame 29. The shafts 26, 2§’ are
connected through a system of gearing to a drive
gear 27 loosely mounted on the sleeve 2!, This
system of gearing may be traced from the inter-
engaging gears 28, 28’ mounted on the shafts
26, 26’ respectively to gear 28 mounted on shaft
26, thence to gear 30 mounted on a shaft 31 upon
which is also mounted a worm gear 32 driven
by a worm pinion 38 mounted on a shaft 24. The
shaft 34 is mounted transversely of the shaft 21
and has mounted upon it a pinion 35 which is in
engagement with the drive gear 21. The shafts
26, 267, 3! and 34 are all supported by the frame
20 and during rotation of the frame move with
the frame. The shafts and the gears do not ro-
tate about their own axes unless there is a rela-
tive rotation between the sleeve 21 and the drive
gear 27. 'To produce such relative rotation be-
tween the sleeve 21 and the gear 27, the gear 21
is attached to a mnotched disk 36 which may be
stopped by a pawl 31. The notched disk, which
is similar to a ratchet wheel, is attached to the
gear 21 by pins 38 so that it will rotate with the
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drive gear 21 about a common axis. The pawl 37
is mounted upon the end of a shaft 39 and may
be moved into and out of the path of movement
of the disk by moving the shaft 39 about its axis.
When the pawl 31 is moved into the path of the
disk 86, it moves into one of the notches of the
disk and holds the disk and gear 21 stationary.
The pinion 35 is thercby forced to roll over the
periphery of the gear 271 thereby rotating the
shaft 34 and effecting, through the system of
gears ahove described, a rotation of the feed rolls
25, 25’ 10 advance the electrode i0. To stop such
advance movement, the pawl 37 is moved out of
the path of the disk; 36 to allow the disk to move
with the sleeve 2I.

The mechanism so far described is one form of
such mechanism commonly used. It is spaced
from the actuating mechanism to which it is con-
nected by shafts 17, 24, 39. The apparatus and

system for operating the shafts 17, 24 and 39 of

this mechanism is built in accordance with my in-
vention and, for the sake of simplicity in the
drawings, the shafts 17, 24 and 29 are broken,
one end of each shaft being shown at the elec-
trode holder and the other end of each shaft be-
ing shown at the operating apparatus. The two
ends of each of these shafts are not axially aligned
in this diagrammatic illustration but are connect-
ed by dot and dash lines. It is to be understood
that in actual installations the shafts are either
continuous or are mechanically connected, in any
suitable manner, to transmit the rotary meotion
of the shaft at the driving apparatus to the sim-
ilarly designated shaft at the electrode holders.

The system and apparatus for driving the 3

shafts 17, 24, 39, as diagrammatically illustrated,
includes a motor 40 which is energized during the
operation of the lamp. This motor is connected,
through its shaft 41 and a pair of engaging gears
42 and 43, to drive a shaft 44, the gear 42 being
mounted on the end of the motor shaft, and the
gear 43 being mounted on the end of the shaft 44
which is supported in any convenient manner
(not shown). The movement of the shaft 44 is

transmitted to the negative electrode feed shaft

17 by a clutch device including a friction disk 45
mounted on the end of the shaft IT and drive
pinions 46 and 47 arranged to engage alternative..
1y the friction disk 45 at diametric opposite points.
The pinions 46 and 471 are attached to opposite
ends of a sleeve 48 mounted on the shaft 44 and
in driving engagement with the shaft 44 through
a driving pin 49 mounted in the shaft 44 and pPro-
Jecting through a slot 50 in the sleeve, The pin-
ions 46 and 471 comprise the armatures of nmag-
nets 5! and 52 respectively. When the coil of
magnet 81 is energized, it attracts its armature
46 and through the sleeve 48 pulls the armature
41 into frictional driving engagement with the
edge of the disk 45, this armature then operates
as a friction pinion and drives the shaft 17 in one
direction. When coil 52 is energized, it attracts
the armature 47 and through sleeve 48 effects an
engagement of the armature 45 with the disk 45,
the armature 46 then operates as a friction pin-
ion to drive the shaft 17 in an opposite direction.

The magnet coils 51 and 52 are, in accordance
with my invention, energized from a potentiome-
ter through contacts operated by a magnet coil
connected, preferably, in series with the arc cur-
rent and therefore responsive to variations of
the arc current. In some cases it may be satis-
factory to use a magnet coil connected across
the electrodes and therefore responsive to varia-
tions of the arc voltage. The potentiometer cir-
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cuit may be traced from the power switch 55 il-
lustrated in the lower right-hand corner of the
drawing as a double-pole single-throw switch ar-
ranged to connect a suitable source of power, in-
dicated merely by the plus and minus terminals,
to power supply conductors 56 and 57. The po-
tentiometer, comprising a resistor 58, is connected
at one end through a conductor 59 to the con-
ductor 56 and at its other end it is connected
through a conductor 60, contact &1 , brush 62
and a conductor 63 to the supply conductor 57.
The circuits to the regulating magnet coils 5/
and 52 are controlled by a coil 64 which is con-
nected in series with the arc current and is pref-
erably referred to as the current coil. 'This coil
is a spirally wound copper bar having a relatively
large cross section so as to carry the entire arc
current with little loss. The circuit of this coil
64 may- be traced from the positive supply con-
ductor 56 through a conductor 85 to the posi-
tive electrode 10, through the arc to the negative
electrode {1, conductors 66 and 67 to one end
of the coil 84. The other end of the coil is con-
nected to supply conductor 57 through a con-
ductor 68. The current coil 64 is provided with
magnet poles €8, 70 between which an armature
T1 attached to a pivoted arm 12 is positioned to
move relatively to the pole faces in accordance
with the magnetic force created by the current
flowing through the coil 64, The arm 12 is piv-
oted upon a knife edge support 13 and hag at-
tached to one end thereof a spring 14 the tension
of which may be adjusted by an adjusting screw
15 mounted in a fixed support. The tension of
this spring is balanced against the magnetic force
exerted upon the armature T1. An unbalance
between these two forees effects a movement of
armature Tl which in turn effects a movement
of a group of contact fingers mounted upon the
free end of the arm 12.

The contact fingers mounted upon the free engd
of the arm 1712 comprise resilient metal strips
spaced from each other by insulating blocks and
arranged in pairs on the upper side and the lower
side of the moving arm 712. A stationary actu-
ating arm 76 is positioned between pairs of the
contact fingers so that a movement of the arm
12 and of the contact fingers effects an engage-
ment between pairs of the contact fingers, to close
corresponding circuits of the magnet coils 51, 52.
In the arrangement illustrated a pair of resilient
contact fingers 17, 18 is mounted on the under
side of the arm 712, the contact fingers being
spaced from each other by an insulating block
18’. An upward movement of the arm T2 moves
the end of contact finger 11 into engagement with
the stationary actuating arm 76 and holds the
end of that contact finger stationary until a fur-
ther mcvement of the arm 12 moves the contact
finger 18 into engagement with the contact 17.
Suitable contact tips are provided on the ends of
the resilient contact fingers to provide the engag-
ing surfaces through which current may pass
from one contact finger to the other. Similar
contact fingers 19, 80 and 8/ are mounted on the
upper side of the arm 72 and are brought into
engagement with each other upon g downward
movement of the supporting arm 172,

The supporting arm 12 moves the coutact {in-
gers 11, 78 upwardly when the current in the
coil 64 falls below a predetermined value. The
spring T4 then overcomes the pull of the poles
89, 19 and effects a closure of the circuit between
contact fingers 11, 18 and a completion ot the
circuit to coil 52, The circuit for coil 52 may
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be.traced from the contact. finger 18 through a
conductor 82 to one termmal of the coil, throu"rh

conductor 83.to a tap 84 on the, potentmmeter re-

sistor. 58. 'The contact finger 17 is connected to
a tap 85 on the potentiometer resistance through
a conductor 86. The coil 52 ig therefore con-
nected across ‘that. portion of the potentiometer
resistor 58 which is between the taps 84 and 80.
The coil 52 being, thus. energized, attracts its
armature 47 and through.the sleeve 48 pulls the
armature 46 into driving envagement with the
disk. 45. This operation being due to a reduc-
tion in arc current, the coil 64 is arranged to
effect .a rotation of the disk 45 and shaft 17T in a
direction to effect a corresponding forward move-~
ment of the negatlve electrode i1 to reduce the
arc length and its resistance, thereby to increase

the current to normal value. "When such r\mmal
current value is reached, the pull of the poles

89, 70 overcomes the pull of the spring 74 tn move.

the arm 72 downwardly and thereby to separate
the contact finger 11, 18. The coil §2 then be-
comes, deenerglzed and no longer puﬂs the arma.-
ture 4% into fnctlona] engagement with the disk
45. The drlvmg relatlonshlp ‘between armature
48 ‘and digk 45 is thereby broken, the armature
a5 co'ltmumg to ‘rotate. without movmg the dlsl\
4E

T"l case the current in current coil M riges
above a, predetermmed value, the arm 12 ig m,Jled
downwardly. The contact ﬁnger 18 then engages
the, stationary actuatlnq arm. T6 and a further
movement of the arm 12 moveg the contact fin-
ger 80. into engaqement with the contact finger
19 to_close the circuit. to the coil §1.
cuit may be traced from the contact finger 79
through the covxductor 86 to the potentiometer
tap B, Thc contact finger 89 is co*mecfed
through a conductoz 81 to. one terminal cvc the
coil, 51 angd, the, other terminal of the coil 5 is
connected through conductors 88, 83 to the. po-
tﬂntlometer tap 84. This, operation of the piv-
cted arm 12 therefore energizes the coil 52 this
coil also being connected across that portmn of
the notentlometer I‘PGIStO!‘ ‘38 between the taps
84 and 85. The “coil B then attracts its arma-
ture 46 and ’rhrou?h sleeve a3 Dulls the armature
47 mto driving. envadement with the disk 45. The
shaft 44, operating in one direction only, now
drives the armature 41 in the same direction. as
it drives the pinion 48 but the engagement with
the dlck &5, is. at g dlametrlcallv nnn051te point
and thorefoze the dlsk 4% and the shaft 171 are
reversed in, direc t10*1 to effect o retraction of the

electrode. [ 1 and a lengthening of the are between !

the electrodes i0and if.

In case the current increases in coil 64 fo a
still hlfzhet' value than in the previous oneration,
the arm 72 is pulled downwardly until a cireuit
is established betweén the three contact fingers
18, 80 and 8!. The contact fingers 19, 80 have
already eqtabhshed 8, circuit. between the retract.
ing cnil BL and the potentlometev and the 2.4di-
tional cir cult eQ‘rabhshed ‘throuigh the contact ﬁn~
ger 81 establishes ?nother circyit to the poten-
hometer which may. be. traced from supp! 'y. con-
duct r Bf. throuffh a ccnductnr 28, throush con-
tae ﬁnsrevs 81 86, 79, and, from the contaot fin~
ger ‘!9 throuch ccnductor 26 to. tap 83 on the
PO ntlometer reqetance This cu‘cmt makes in-
at no tion ‘of the potentiometer’ re-

m_stanf’e which 'is between the tap 85 and the
conductor 59 a,nd fherebv places, the electrode

This cir- *
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of the available potential upon the coil 5f and
is used. only when the current in the current coil’
84 rises to values attained when the two elec-
trodes 10 and 11 are substantially in contact
with each other. This usually occurs at the start-
ing opéeration of the arc. The potential drop
hetween the electrodes is low-at that instant and
a reduction in the potentiometer res 1stance is
necessary to obtain sufficient potential across the

coil &1 to insure a good drive connection between
the pinion 47 and the disk 45 to retract the nega-
tvve electrodn {1 as quickly. as possible.

It is above pointed out that the potentiometer
c1rcu1t mcludes a disk &! and a brush 62. The
disk 61 is ‘mounted upon 2 shaft 89 operab]e by
% crank §f which is provided to operatn the shaft
i1 hy hano To effect. such onelatlon the shaft
99 is. mov«ad axially through a support 94 agamst
the pregsure. of a spring 85 to effect. an’ engage~
ment hetween a pair of bevel gears 82, 83 and to
effect a separation of the disk 6! and the brush
62, Thls operatlon simultaneously makes ‘ineffec-
tive the electrical contro] for the shaft’ I'T and
establishes a mechanlcal control betWﬂen the
shaft 90 and the sha,f( 11; the gear 82 bemg'
mounted, on the shaft 80 and the gear, 52 bemﬂ‘
mounted on the shaft I1. This estabhshes a
hand control for the shaft {1 from the crank,
91 which is used to make quickly adJustments
that may . become necegsary. when new carbom,
are placed mto the lamp.

The po<=1+1ve electrode mechanism is actuated
by the motor 49 through a worm, pinion ing
mounted on an extension of the motor shait 4!
npp051te to the. extension uwon which the plnlon
42 is. movnted The pinion 199 engages a Worm
gear 184 which. through a ball clutch IBZ d"lVE“;
a shaft Lw The shaft, !03 drives a <haft 24 of
t‘qe pos1t1ve electrode rotating mechamsm through
a pair of haveled gears 104, 185, The rotatlon of
h ehaft 24 effects a constant rotatlon of the
posmve electroﬂe ] during the operatlon of the
are Iamo T]w motor. 49 s, connected to the
sunply conductors 56 and 57 in pa“allel Wlth the
electrodes 1A and (I by a circuit which may, be
traceﬂ as follows Supply. eonductor 56 conduc-
tor 65, conﬂuctor 125, motor 49, conductor 66,
conductor 67, magnet coil §2 and conductor 68
to, swrplv condugtor 87, Thus motor 4 is al-
wavs rupning When the lamp, c1rcu1t is closed

The positive e?ectrode is advanced at regular
intervals by a periodic operatmn of the nawl shaft
29, This shaft is actualed by an electromagnet
0011 191 hro‘uded with nole pieces 188,

199 and
W].th an armature e autached to the end of the
na\vl ‘;haft 29, A spring L4 attached to the pole
piene !09 by a pin 109" and to one side, of . the
armature 110 by a pin 112 pulls the armature and
its shaft 39 into a, position in which the pawl 37 is
out oF the p‘ith of the disk ?aﬁ as 111u<trated in
Fig. 1. The armature {8 in this position is at
an angle to the magnetic path between the pole

faces, The pln 112 attached o the armature
Uﬂ proje
an z,ch ble pm I H whmh se: ves as a, stop to

de’rermme this inactive. pos1'r10n of the armature,
the pin 113 being sunnor*ed in g lug 113’ prmect—
ing from tha magnet frame. Upon enerﬁlzatlon
of the coil {81 the armaturs 18 rotates agalnst
the pull of the spring 111 and moves, into a posi-
tion to aligh itself w1th the maﬁnetxc field be-
tween the pole faces. The pawl 31 correspond-
mtﬂy moves into the path of movement of. the
disk 386, and stops. rotation of this disk and the
attached Gear 21. "The electrcde mechamsm coti-
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tinues to rotate, being driven by the shaft 24,
and the driving pinion 35 is forced to roll over
the gear 21, thereby advancing the positive elec-
trode through the system of gears above de-
scribed. This operation continues only as long
as the pawl 37 engages the disk 36.

The coil 10T is intermittently energized, to
effect engagement by the pawl 31 of disk 36, by
an adjustable contact mechanism so that the in-
termittent advance of the positive electrode may
be adjusted to equal the rate of consumption of
the electrode. This intermittent energization is
obtained through a pair of contact fingers |14 and
115 operated by a cam 116 mounted on the con-

tinuously rotating shaft 103. The circuit between-

the coil 10T and the contact fingers 14 and 115
may be traced from conductor 56 to coil 07
through conductor 124, through the coil, through
conductor 125, contact fingers 114, 115, through
conductor {26 to supply conductor 51. The cam
116 engages the contact finger 114 for a prede-
termined period during each revolution of the
shaft 103 to move the contact finger 114 into en-
gagement with the contact finger 115 and hold it
in engagement for this predetermined time. The
contact fingers (4 and (15 are provided with
suitable contact tips, are spaced from each other
by an insulating block 11T and are supported by
a block (18, The block 118 is pivotally mounted
by a pin 119 and is held in a stationary position
about this pivot by a spring 120 against an ad-
justable cam 121. The cam 21 may be adjusted
by a shaft 122 having thereon a position-indicat-
ing knob 123. The shape of the cam 121 is such
that a movement of the shaft 122 about its axis
effects a movement of the block 118 about its pivot
(19 against the tension of the spring 120. The
contact fingers 114 and (15 projecting from the
block to a position under the cam 116 are thereby
moved nearer to, or farther from, the axis of ro-
tation of the cam 116. A movement of the con-
tact arms nearer to the axis of rotation of the
cam |16 increases the period of time, during each
revolution of the cam 116, during which the con-
tacts 114 and 115 are in engagement with each
other. A movement of the contact arms away
from the axis of rotation of the cam 116 decreases
the time during each revolution of cam {16 dur-
ing which the contacts 114 and !5 are in en-
gagement with each other and thereby the rate
of the intermittent feed of electrode 10 is re-
duced. This cam 116 and shaft 103 may also be
operated by a hand crank 130 mounted on a shaft
{31. The shaft 130 supports one half, 132, of a
coupling and may be axially moved against the
pressure of a spring 133 to effect an engagement
of the coupling half 132 with a second coupling
half 134 mounted on shaft 103. The ball clutch
102 will release the gear (01 to permit a move-
ment of the shaft 103 in a direction to advance
the positive electrode.

One of the main advantages of the system and
apparatus above described is its improved sensi-
tivity to changes in arc current. The actuating
coils of the negative electrode feeding device be-
ing connected across a portion of a potentiometer
resistor are responsive to a fraction of the normal
arc voltage and in case of low voltage, such as
occurs at starting, contacts are provided to place
this entire voltage upon the coil to produce sub-
stantially normal excitation.

A second important function of my improved
mechanism is the automatic advancement of the
negative electrode into substantially starting
position after a shutdown of the arc lamp, When
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the main line switch 55 is opened, the arc current
ceases to flow and the motor 40 is deenergized.
The motor continues to rotate, however, due to
its inertia. The current coil 64 at this instance
is deenergized because the current in the arc has
ceased to flow and the spring 74 effects a closure
of the contacts 17, 18, which contact closure es-
tablishes a circuit from the potentiometer resistor
to the magnet coil 52. If at this instant a suit-
able current is provided across the potentiometer
resistor, the coil 52 will be energized and will effect
a closure of the clutch, whereby the kinetic energy
of the motor will operate the electrode mechanism
to advance the electrode 10 until the kinetic en-
ergy of the motor 48 is spent. Such current for
the potentiometer resistor and for energizing the
coil 52 may be obtained by utilizing regenerative
current from motor 49, by utilizing an auxiliary
source of current or by a combination of the two.
In the present instance, it is assumed that the
motor 43, when switch 55 is open, has sufficient
inertia to actuate the mechanical parts connected
to it but is not capable in addition thereto of sup-
plying the needed current for the potentiometer
resistor and the coil §2. Accordingly, provision is
made whereby such current is obtained from an
auxiliary motor 127, which is a ventilating motor
in the present instance and is connected across
the conductors 66 and 106 to drive a ventilating
fan positioned within a casing (not shown) in
which the electrode mechanism is placed. This
metor is normally larger than the motor 40 and
the ventilating fan, acting as a fly wheel, adds
considerable inertia to the armature of this mo-
tor. This additional inertia causes the motor to
continue to rotate at a substantial speed and for
a substantial time period subsequent to the open-
ing of the switch 55 and to regenerate current
sufficient to energize the coil 52. The circuit for
this motor may be traced from one terminal of
the motor to conductors 66 and 61, coil 64, con-
ductors 68, 57, 63, contact 62, disk 61, conductor
69, potentiometer resistor 58, conductors 59, 55,
65 and 1086 to the other terminal of the motor.
It will be noted that the current coil 64 is included
in this circuit. The current from the motor is too
small, however, to effect a separation of the con-
tacts 77, 78. The clutch coil 52 thereby remains
energized until the kinetic energy of the motor
{21 is spent. As a result of this operation the neg-
ative electrode Il is moved towards its starting
position and by proper dimensicning of the kinetic
energy of the two motors the electrode {1 is moved
to substantially starting position. Upon reclo-
sure of the switch 5§35, therefore, substantially no
time is lost in first advancing the electrode to the
starting position. By this arrangement the start-
Ing time that is the time between the closure of
the switch 55 and the actual ignition of the are
may be reduced substantially. IFor example, it
may be reduced from a period of about 10 sec-
onds to a period of approximately 3 seconds.
This is a very important advantage in search-
light operation, especially for certain purposes.
In some instances where no auxiliary motor is
available or the auxiliary motor is too small, for
providing the regenerative current necessary to
energize the coil 52, a motor 40 may be utilized
having sufficient inertia to provide not only the
mechanica] power necessary to operate the elec-
trode advance mechanism but also to provide a
part of, or all of, the regenerative current. To in-
crease the inertia of the motor 40 g larger capac-

' ity motor may be provided or the armature inertia

of the smaller motor may be increased by the ap-
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plication of-a-flywheel upen the armature. shaft.

Wig. 21is sfmllar to - Fig. 1, havmg correspondmg

elements. de swnated by the same numerals. It
mﬁfers from Fig. lin that no fan motor is provided
and the curreat needed to energize coil 52 is sup~-
phed by the motor 49, the regenerating c1rcu1t for
the motor 48 being the same as that for motor 121,
each being connected to the conductors 68.and 126.
A “ywhecl 125 illustrated in section is mounted
on the shaft {4 to provids the additional inertia
1e0u1red

Fig. 2 also differs from Fig. 1 in that a normally
intermittent energlzatlon for the coil 52 is pro-
vided: This intermitient opelatlo‘a is obtained
by, the. provision of a. second cam 188 upon the
continuously rotating shaft a3, together with. a
pair of contacts. {387 {83 actuated by the cam to
provnle the intermittent c1o°u1e of the c1rculn for
coil §2; thereby to effect an intermittent advance
of; the uegatlve electrode I, The circuit may. e
traced from the, coil 52 through conductor 82 to
the.contact 78, from the contact 18:to contact 77,
through a conductor 39 to the contact {38,
through contact 137, conductor I49 back to con-
ductor-86, This circuit merely introduces an in-
termittently. closed pair of contacts in order to
intermittently energize the coil 52 and thereby to
effect an intermittent advance of the negafive
electrode. In connection with this mechanism a
third contact arm {41 may be provided below the
contact 78-and spaced therefrom by an insulating
block 142. A slight reduction in current in the
current coil 64 will effect a closure of the contacts
17-and 78 and a greater reduction in current in
this coil wiil effect a_closure between contacts i3
and 14{, thereby shunting out the intermittent
feed and introducing a constant feed as in Fig. 1.
This additional arrangement of contacts, there-
fore, introduces an additional regulating step
whereby the sensitivity of the mechanism and its
speed of response is improved.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. The combination, in an arc lamp having a
pair of electrodes, of means responsive to the arc
current for adjusting one of said electrodes rela-
tively to the other during operation, means for
establishing. a. common electric circuit for sup-
plying operating current to the electrodes and
to said adjusting means, and means within said
lamp for supplying current to said adjusting
means effective at the instant the operating cur-
rent in said common circuit is.interrupted dur-
ing normal operation, thereby to effect a con-

tinuation of the operation of said adjusting means ¢

after the interruption of the normal supply cur-
rent.

2. The combination, in an arc lamp having a
pair of electrodes, of means for adjusting one of

said electrodes relatively to the other during oper- ¢

ation of the lamp, a common electric supply cir-
cuit for supplying operating current to the elec-
trodes and to said adjusting means, a motor,
reversing mechanism through which the motor
operates said adjusting means to move one elec-
trode toward the other, and means effective at the
instant at which the current in said common
electric supply circuit is interrupted during nor-
mal operation of the lamp to provide the elec-

tric current necessary to effect an actuation of 7

said reversing mechanism.

3. In an arc lamp for 2 searchlight including
a negative and a positive electrode, the combina-
tion of an electrode feed mechanism operable
alternatively to advance and to retract one of
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said electrodes, a, motor, means for connecting.
said motor to drive. said elﬁctlod mechamsm, a
pnten‘mome a1 resistor connected across the sald‘
electrodes, magnet ceils arranged to be connected
across a part of said potentiometer resistor and
to cperate said means for connecting said motor
to drive said electrode mechanism respectively.
to advance and to retract said electrode, and
means responsive to variations in a. cnarac‘ten.s‘-ﬂ
tic of the arc arranged to close a circuit between
said potentiometer resistor and said magnets re-
spectively to effect an energization of said coils
respectively.

4. In an arc lamp for a searchlight the com-
bination of a negative and a positive electrode,
a negative. electrode feed mechanism opelable
alternatlvnly to advance and to retract said nega-
tive electrode, a motor, means for. connecting said
motor to drive said negative electrode feed mech-'
anism, a potentiometer resistor connected across
the said electrodes, magnet coils arranged to. be
connected across. a part of said potentlometer
resistor and when energized to operate said means
for connecting said motor to drive said negative
electrode meclianism respectively to advance and
to retract said electrode, and means responsive to
variations in a characteristic of the arc arranged
to close a circuit between said- potentiometer
resistor and said magnets respectively to effect
an energization of said coils respectively.

5. In an arc lamp for a searchlight including

a negative and. a positive electrode, the combina-
t1on of an electrode feed mechanism opnrable to
advance one of said electrodes, a motor, a clutch
device for connecting said motor to drive said
electrode mechanism, a potentiometer resistor
connected across the said electrodes, magnet coils
arranged to be connected across a part of said
potentiometer resistor and to operate said. clutch
device to effect an opsration of said electrede
mechanism to advance said electrode, means, re-
sponsive to variations in a characteristic of the
arc arranged to effect a periodic closure of a
circuit between said potentiometer resistor and
said magnet thereby effecting an intermittent
energization of said coil, said means being oper-
able upon a predetermined greater variation in
the arc characteristic to effect a continuous. clo-
sure of said circuit.

6. In an arc lamp for a searchlight, the com-
bination of a negative electrode and a positive
electrode, a feed mechanism for said negative
electrode, a motor electrically connected in mul-
tiple with said electrodes, clutch means for con-~
necting said motor to drive said negative elec-
trode feed mechanism, a potentiometer resistor
connected across said electrodes, a pair of magnet
coils arranged to be connected across a part of
said potentiometer resistor and when energized
to operate said clutch means for connecting said
motor to said negative electrode mechanism. re-
spectively to advance and to retract said elec-
trode, a group of contacts, means to operate said
contacts in response to variations in a charac-
teristic of the arc and arranged to close a cir-
cuit between said potentiometer resistor and said
magnet coils respectively to effect an energiza-
tion of said coils respectively, and a pair of con~
tacts in said group and operated by said means
arranged to establish a shunt circuit about a part
of said potentiometer resistor under predeter-
mined operating conditions so as to apply sub-
stantially the whole available voltage to said mag-
net coils.

7. In an arc lamp, the combination of an elec-
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trode advance mechanism, a motor provided with
a predetermined inertia and regenerating charac-
teristic, a clutch mechanism operable to con-
nect said motor to drive said electrode advance
mechanism, electroresponsive means for operating
sald clutch mechanism and means responsive to
an interruption of the current in said lamp for
connecting said electroresponsive means in cir-
cuit with said motor, whereby upon a sudden
interruption of supply current to said motor dur-
ing operation the motor is both mechanically and
electrically connected to apply its kinetic energy
to advance the electrode to substantially its start-
ing position.

8. In an arc lamp, the combination of an elec-
trode advance mechanism, a motor provided with
a predetermined inertia and regenerating char-
acteristic and electrically connected to the circuit
of the arc lamp, a clutch mechanism operable to
connect said motor to drive said electrode ad-
vance mechanism, electroresponsive means for
operating said clutch mechanism, means respon-
sive to an interruption of the arc for connecting
sald electroresponsive means in circuit with said
motor, whereby upon the interruption of the cur-
rent to the arc lamp during operation the said
motor and said electroresponsive means being
connected in circuit with each other the regen-
erated current from said motor flows through
and energizes said electroresponsive means to
effect a closure of said clutch and the electrode
advance mechanism is operated until the kinetic
energy of the motor is spent.

9. In an electrode regulating mechanism, the
combination of a positive and a negative elec-
trode, feed rolls for axially moving one of said
electrodes, a motor electrically connected in cir-
cuit with said electrode, a clutch device oper-
able to connect said motor to operate said feed
rolls, a magnet arranged to operate said clutch
device to effect an advance of said electrode,
means responsive to a cessation of the arc cur-
rent for establishing an electric circuit between
said motor and said magnet, said motor being
provided with armature inertia and regenerating
characteristic of such magnitude as to energize
said magnet and to effect an operation of said
electrode moving mechanism in a direction to
advance said electrode toward its starting posi-
tion subsequent to a cessation of current through
the electrodes during operation, whereby the sub-
sequent starting period between resumption of
current flow and the arc ignition is correspond-
ingly reduced.

10, In an arc lamp, the combination of an elec-~
trode, feed rolls operable to advance said elec-
trode, a motor, a clutch device operable to con-
nect sald motor to operate said feed rolls to
advance said electrode to starting position, a
magnet coil arranged to operate said cluteh de-
vice to effect an advance of said electrode, means
responsive to a cessation of the current flowing
through said lamp for closing the circuit to said
magnet, a fan motor normally connected in cir~-
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cuit with said first mentioned motor and con-
nected in circuit with said magnet upon an in-
terruption of current in said lamp, said fan
motor being provided with armature inertia and
regenerating characteristic of such magnitude as
to energize said magnet and thereby effect an
operation of said cluteh, whereby upon a simul-
taneous interruption of current to both said mo-
tors the electrode moving mechanism is operated
by the kinetic energy of said first~mentioned
motor in a direction to advance said electrode
toward its starting position subsequent to an
interruption of current to said lamp, the subse-
quent starting period between resumption of cur-
rent flow and the arc ignition being correspond-
ingly reduced.

11, In an arc lamp, the combination of an
electrode circuit, an electrode advance mecha-
nism, a motor having a predetermined inertia
and regenerating characteristic, a circuit there-
for, a clutch device operable to connect said
motor to drive said electrode advance mech-
anism, electroresponsive means for operating said
clutch device, means responsive to an interrup-
tion of the arc for connecting said electrore-
sponsive means in circuit with said motor to
energize said electroresponsive means and effect
an operation of said clutch, and a common switch
for said electrode and motor circuits, whereby
upon the opening of said common switch during
operation of said lamp the said motor and said
electroresponsive means being connected in cir-
cuit with each other the regenerated current from
said motor flows through and energizes said
electroresponsive means to effect a closure of said
clutchh whereby the electrode advance mechanism
is operated until the kinetic energy in the motor
is spent.

12. In an arc lamp, the combination of a nega-
tive electrode, feed rolls operable to advance said
negative electrode, a driving motor, a clutch de-
vice operable to connect said driving motor to
operate said feed rolls to advance said negative
electrode to starting position, a magnet coil ar-
ranged to operate said clutch device to effect
an advance of said electrode, means responsive
to a cessation of the current flowing through said
electrode for closing the circuit to said magnet
coil, an auxiliary motor normally connected in
circuit with said electrode and connected in cir-
cuit with said magnet coil upon an interruption
of current in said lamp, said auxiliary motor
being provided with armature inertia and regen-
erating characteristic of such magnitude as to
energize said magnet coil and thereby effect an
operation of said clutch upon an interruption of
supply current during normal operation, whereby
the electrode moving mechanism is operated by
the kinetic energy of said driving motor in a
direction to advance said electrode toward its
starting position subsequent to an interruption
of current to said lamp.

LYLE A. SHELDON.



