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UNITED STATES

PAaTENT OFFICE.

JAMES McLAUGIILIN, OF CHICAGO, ILLINOIS.

ELECTRIC-ARC LAMP.

SFECIFICATION forming part of Letters Patent No. 587,750, dated August 10, 1897,
Application filed August 26,1895, Serial No, 560,558, (No model)

To all whom it may concerre:

Be it known that I, JAMES MCLAUGHLIN, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented certain new and useful
Improvements in Kleetric-Are Lamps, of
which the following is a specification, refer-
ence being had therein to the accompanying
drawings. )

My invention hasforits object the provision
of means whereby the mechanism employed
1o establish and maintain the arc interval is
materially simplified and whereby instrumen-
talities are employed which are invariably
positive in action and not subject to changes
in structure or condition by time or use or
atmospheric or other changes.

My invention has a further object in the
provision of means whereby the clutch seizes
upon the carbon-rod to separate the carbons
more positively and {irmly.

My invention has a further object in the
provision of means whereby the main magnet
or solenoid is instantly and completely de-
magnetized when the cut-ont circuit is closed,
and thus prevents the said main magnet or
solenoid from breaking the cut-out circuit
when the lamp is in an abnormal condition.

My invention, further, has forits object the
provision of means whereby when the lamp
1s in operation and the arc in a normal con-
dition the current passes directly to the posi-
tive carbon without traversing the coils of
any magnets or solencids, and has in view
certain other objects in this connection which
will appear hereinafter.

Myinvention has certain otherobjects; and
it consists in certain features of construction
and arrangement and combinations of parts
to be described, and pointed out in my claims,
reference being now had to the accompanying
drawings, in which—

Figure1is a side elevation of my improved
carbon-regulating mechanism, the main mag-
net or solenoid being in section, the dotted
lines indieating the raised or elevated posi-
tion of the main magnet or solenoid, also
showing the means for demagnetizing the
main magnet. Fig. 2is alike view of a modi-
fied form of this type of regulating mechan-
ism. Tig. 8 is a detail view of a modified

form of main magnet or solenoid. TFig. 4 is
a detail side view of the clutch. Fig. 5isa
cross-section on the line «  of Fig. 4. Fig. 6
is a vertical sectional view of the clutch. Fig.
7 is a cross-sectional view of a modified fo.m
of clutch of the type shown in Fig. 4. Fig.
81is a cross-sectional view of another modified
form of cluteh of this type. Fig. 9 is a per-
spective detail view of a form of operating
connection employed in that form of elutch
shown in Fig. 8. Tig. 10 isa view of another
type of lamp in which the current passes di-
rectly to the positive carbon when the arc
is established, this view showing the position
of the parts when the lamp is not in use, the
dotted lines indicating the position of the
parts when the arc is established. Tig. 111is
a view showing the position of the parts when
the cut-out cirenit is closed. Fig. 12 is a
view showing the position of the parts when
the lamp is in operation. Iig. 13 is a view
of a modified form of lamp of this type. Tig.
14 is a detail plan view of the cluteh connec-
tions. Tig. 15 is a view of a modified form
of the type of lamp shown in Ifigs. 1 and 2.

The main magnet or solenoid of my im-
provedlampisdesignated at 20 and the shunt-
magnet at 21,the construction and operation
of the main magnet or solenoid 20 being pe-
culiar and novel in character, which features
will be particularly pointed out after describ-
ing the mechanism generally.

22 designates the upper carbon of the lamp,
and 23 the lower carbon, the latter being elee-
trically connected with the negative binding-
post 24 by the lead 25.

The cluteh 26 is connected with a horizontal
lever 27 by the connecting-rod 28, the former
being pivotally held at 29 from the frame 50
of the lamp. The horizontal lever 27is con-
nected at one end to the armature or core 31
of the solenoid or main magnet 20 and at the
other end to the armature or core 32 of the
shunt solenoid or magnet 21.

The main magnet or solenoid 20 is uncon-
nected with the frame of the lampand may
be said to be slidably or movably mounted
upon the core or armature 31.

Mounted upon the ecore or armature 3lis a
keeper-bar or armature 33, and when the
main magnet or solenoid 20 is energized the
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core 31 and keeper-bar 33 are thereby at-
tracted, causing the main magnet 20 to raise
itself bodily from the frame on which it rests
when no current is in the lamp and move ap-
wardly upon the core or armature 31, as indi-
cated by the dotted lines, and at the same
time causing the end of the lever 27 over the
main magnet orsolenoid, the core 31, and the
keeper-bar 33 to move downwardly toward
and into the said main magnet or solenoid
and by this movement of the horizontal lever
27 establishing the are, the keeper-bar 33 hold-
ing the main magnet in its suspended position
and establishing the are. It is evident that
the same or approximately the same result
may be accomplished by permitting the main
magnet to remain at rest upon the bed of the
lamp duaring the establishment of the arc and
pulling the core and its keeper into a keeper
vosition, the shunt-magnet raising the main
magunet into a suspended position in feeding
the carbon, which main magnet then becomes
a weight to act counter to the shunt-magnet.
As the resistancé of the are inecreases the
shunt magnet or solenoid 21 is energized, at-
tracting and pulling down upon the core or
armature 32 of the shunt-magnet against the
mechanical resistance of the suspended main
magnet or solenoid 20, which acts as a weight
and causes or permits a feed of the carbon to
maintain a normal are.

The end of the horizontal lever 27 adjacent
to the shunt magnet orsolenoid 21 forms one
member or contact of a cut-out device, the
other member or contact of which is desig-
nated at 35, secured to the frame, which con-
tacts are included in the cut-out eircuit.

I provide means whereby the main magnet
or solenoid 20 is completely and instantly de-
magnetized upon the establishment or closing
of the cut-out circuit by winding the resist-
ance-coils 36 of the cut-out about the main
magnet or solenoid, so that when the cut-out
circuit is closed the current traverses the said
resistance-coils and thereby neutralizes any
residual or other magnetism of the main mag-
net or solenoid 20. When this occurs, the
main magnet orsolenoid 20, which during the
normal operation of -the lamp is suspended,
isreleased and assumes a position at rest upon
the bed of the lamp, in which position the
main magnet 20 remains until the are is again
established, thus preventing the main magnet
20 from opening the cut-out circuit when the
lamp is in an abnormal condition.

In Fig. 2 T have shown the same character
of lamp, except that the intermediate mech-

anism between the main and shunt magnets’

differs in respect of the connecting-lever 27,
a horizontal lever 27 being provided, pivoted
at one end to the frame and connected at the
other to the shunt-magnet cove 82, a supple-
mental lever 27 being pivotally suspended
from the top plate 30 and connected at one
end 1o the core 31 of the main magnet 20 and
at the other to the horizontal lever 27

I'ig. 3 shows a type of main magnet 20 in

which the cores arve fixed in the coil and the
whole adapted to move relative to the arma-
ture 29,

InFigs. £t0 9, inclusive, I haveshown forms
of cluteh which are employed to seize and
raise the carbon-rod.

Referring first to the form shown in TFigs.
4, 5, and 6, the carbon-rod is designated at 37
and is surrounded by the collars 38, connected
by the connecting-pieces 39, which also sup-
port the journal-holding ving 40. The in-
teriors of the journals 41 in the journal-hold-
ing ring 40 are screw-threaded, Fig. ¢, with a
right and left thread, which receives the right
and left hand threads on the shoe-actuators
42, which operate the gripping-shoes 43. The
outer ends of the shoe-actuators 42 are se-
cured to the arms 44, Fig. 5, which latter are
secured to the connecting-rod 28. The ends
of the shoe-actuators 42 ave provided with
thumb-wheels 45, Fig. 6, by which they may
be manunally adjusted, the set-serews 46 hold-
ingtheminthe adjusted position. When the
rod 28 is pulled upward, it is evident that a
movement of slight rotation is imparted to
the shoe-actuators 42, which, by reason of the
rightand left screw-thread connection, catuses
sald actuatorstomove inwardly, carrying and
causing theshoes 43 to bear against and firmly
and positively grip the carbon-rod 37. It is
evident that this mechanism affords a direct
action which is uniform and positive, and it
will be further apparent that when the shoe-
actuators are rotated in an opposite direction
to release the shoes from the carbon-rod that
this release is elfected steadily, uniformly,
and gradually, instead of with that character
of abrupt or sudden release which permits
the carbon-red and carbon to feed down too
far. '

In Fig. 7 I have shown cams 46, which are
employed as shoe-actuators and which are op-
erated by the arms 44.

InTigs.8and 9 Thaveshown shoe-actuators,
consisting of pins 47, carried on axial shafts
48, which pins ride upon inclined ways 49 and
thus press the shoes 43 upon the earbon-rod.
In Figs. 10 to 14, inclusive, I have.shown a
typeoflamp in which the currentis conducted
directly to the positive carbon when the ave
is in a normal condition and the lamp in op-
eration. Incarryingoutthisfeatureof myin-
vention and certain other featuves I provide
what may be termed a ‘“governor magnet or
solenoid,” in that it performs several funec-
tions in the operation of the lamp and in fact
determines and controls its proper operation
under the variousdifferent conditions of prae-
tical use. Thismagnetorsolenoid establishes
the are interval, provides a mechanical re-
sistanee controlling the action of the shunt
magnet orsolenoid in feeding the ecarbon, con-
stitutes a cut-out resistance, and also main-
tains established the cut-out circuis.

The governor magnet or solenoid is desig-
nated at 50 and is adapted to move or slide
upon the core 51 when energized hy magnetic
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abtraction between the said core and magnet
and to be suspended upon said core, which
latter is held in a stationary position upon the
top plate 52. In the bed-plate 53 and insu-
lated therefrom is a contact-screw 54, adapted
to contact with a contact-point 55, carried on
the governor-magnet 50 and connected with
the coils thereof, the contact-screw 54 on one
side being connected by the lead 56 with fhe
positive binding-post 57 and on the other with
the positive earbon 58 by the lead 59.

The governor-magnet 50 is connected by
the lead 50* with the negative binding-post
515, Also held on the top-plate 52 is a cut-
out-contactpoint 60,which establishes the cir-
cuit through the governor-magnet 50 when the
lampis in an abnormal condition, in a man-
ner to be more fully deseribed, the governor-
magnet 50 earrying a cut-out-contact rod 01,
which contacts with the contact-point 60.

Pivoted at 62 is a connecting-lever 63, piv-
otally secured at one end to the governor-
magnet 50 and at the other to the core or ar-
mature 64 of the shuint magnet or solenoid 65.
Also pivotally secured tothe connecting-lever
63 are the arms 44 of the cluteh. A lead 66
connects the negative carbon 67 with the
negative binding-post 51*, the shunt magnet
or solenoid 65 being connected in circuit with
the frame of the lamp and with the said
lead 66. :

The operation of this type of lamp is as fol-
lows: It will be observed, preliminarily, in this
typeof lamp when no current is passing there-
through that the carbons are apart, and there-
fore it is necessary to first close the carbons
together and then separate them the required
distance to establish the properarcinterval.
The current entering upon the lead 61, Iig.
1, passes through the contacts 54 and 55 into
the governor-magnet 50, energizing the same,
which then moves upwardly upon the core or
armature 51, into the position as shown by
the dotted lines, and at the same time rais-
ing that end of the .connecting-lever 63 to
which it is attached depresses the other end
portion, thereby lowering -or releasing the
cluteh to permit a feed of the positive carbon
58 into contact with the negative carbon 67.
‘When this oceurs,the current instead of pass-
ing through the governor-magnet 50 now
passes through the carbons,thereby discharg-
ing the governor-magnet 50, which then by
gravity travels downward upon the core 51,
and inso doing depresses the end of the lever
63, with which it is connected, raising the
other end thereof, thereby causing the clutch
to engage and raise the positive ecarbon 58 and
establish the arc interval, as shown in Fig. 3.
The governor-magnet 50 is prevented from
resuming its first position, in which the con-
tacts 54 and 55 are closed by means of the
shunt magnet orsolenoid 65, which, when the
carbons are separated, isenergized and holds
the governor-magnet 50 in a suspended posi-
tion,discharged of current and non-magnetic.

In order to feed the positive carbon 58, the
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shunt-magnet 65 pulls down upon the end of
the lever 63 and thus lowers or- releases the
cluteh and carbon, and in so doing operates
against the counteractinginfluence of the gov-
ernor-magnet, which now provides a weight
and mechanical resistance on the opposite
end of the lever 63 and thus controls and de-
termines the extent of feed of the positive
carbon.

When from any cause, such as the break-
ing off of the carbon,as shown in Fig. 11, the
lamp becomes inoperative or in an abnormal
condition, the then highly-energized shunt-
magnet 65 continues to pull down upon its
end of thelever 63,overcoming the mechanical
resistance of the governor-magnet 50 until
the cut-out-contact rod and cut-out contact
60 are brought together, thus closing the cut-
out circuit through the said cut-out contact
60, cut-out-contact rod 61, the coils of the
governor-magnet 50, and the lead 517, the said
coils of the governor-magnet now serving the
purpose of a resistance in the cut-out circuit.
It will also be noted that as the governor-
magnet is now energized by the current pass-
ing through the cut-out cireunit it is mag-
netically held in this suspended position and
thereby maintains the cut-out circuit closed,
while the lamp is in an abnormal condition.
Should the earbons from any cause be brought
together, it is evident that the governor-mag-
net is discharged by the opening of the cut-
outcircuit, and the said magnet then fallsinto
the position shown by the dotted linesin Fig.1.

Inorder topositively and mechanicallylock
the parts in the position shown in Fig. 11, so
that the carbons may be removed or to adjust
the parts of the lamp, I provide the locking
device 70, consisting of a pivoted cam 71, op-
erated manually by a handle 72, which cam
when thrown down engages and holds the con-
necting-lever 63 and thereby locks the cut-out
circuit closed.

*In Fig. 14 I have shown a modified form in
which the governor-magnet 50 is held in a sta-
tionary position and a weight 74 provided se-
cured to the end of the movable core or ar-
mature 51, the said weight carrying the con-
tact 55 and the cut-out contact 75, connected
together by the conductor-strip 76, insulated
from said weight 74, the other contact 78 be-
ing held on the frame of the lamp. It is evi-
dent that the action of this form is the same
as before described, except that the governor-
magnet is stationary and the weighted core
movable.

By reference to Fig. 12 it will be observed
when the lamp is in normal operation that no
magnets orsolenoids are in series with the are,
the current passing through the leads 56 and
59 direetly to the carbons.

In Fig. 15 1 have shown the type of lamp

of Figs. 1 and 2 adapted to the form of lamp

shown in Fig. 13.

By reference to Fig. 1 it will be observed
that the main magnet or solenoid 20 is adjust-
ably mounted on the horizontal lever 27, said
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adjustment being for the purpose of equaliz-
ingor mmntamlnu the properequilibrinm be-
Lween the main magnet or solenoid 20 when
acting as a meohanical resistance against the
counteracting magneticinfluence of theshunt
magnet or solenmd 21.

Whenin my claims I refer to the main mag-
net as ‘‘adapted to move independently of Lhe
intermediate mechanism,” I do not desire to
be understood as stating that the lever 27 of
said mechanism may not have a preliminary
movement under the influence of the main

magnet, as shown by the dotted lines in Fig.
1 but rather desire to be understood as re-
ferrmo to the movement of the main magnet
on its core into the dotted position in sa1d fig-
ure independent of said intermediate mech-
anism.

Having thus deseribed my invention, what
Teclaim asnewtherein, and desire to secure by
Letters Patent, is—

~1. Inan are- lamp the combination with the

main magnet or solenoid, of a shunt magnet
or solenmd, an 1ntermedmte centrally-pwoted
connecting-lever between the cores of the said
magnets, a carbon-rod, a clutch and a clutch-
leverextended from said clutch and connected
to the intermediate lever, the main magnet or
solenoid being adapted to move mdepend-
ently of the intermediate mechanism along
its core into a suspended position Whereby 1L
constitutes a weight against the resisting in-
fluence of which the shunt- magnet actsin the
feeding of the carbon.

2. In an arc-lamp, the combination with the
main magnet or solenoid of a shunt magnet
or solenmd, an intermediate pivoted lever to
which the cores of the main and shunt mag-
nets are pivoted, the said main magnet bem@
mounted to move vertieally upon its core and
resting in a stationary position upon a fixed
portion of the lamp when the current is cut
off and means for raising said main magnet
or solenoid into a suspended position Whel e-
by it constitutes a weight, against the resist-
ing influence of which ’uhe shunt-magnet acts
in the feeding of the carbons.

3. In an are-lamp, carbon separating and
releasing mechanism, an are - establishing
magnet or solenoid, in a derived circuit about
Lhe are, adapted for independent movement,
a 01r0111t breaker for said derived circuit op-

- erated in the movement of the arc-establish-

55

60

65 ©

ing magnet, and means for suspending the
said arc-establishing magnet whereby it con-
stitutes a mechanical resistance against which
the shunt magnet or solenoid acts.

4. Inanare- lamp, an arc-establishing mag-
net or solenoid in a derived circuit dbOU'D the
arc, a shunt magnet or solenoid, intermediate
mechanism between said magnets or solen-
oids, carbon separating and releas1n<r mech-
anism and a circuit-breaker for the der ved
circuit aforesaid operated by the said arc-es-

tablishing magnet or solenoid.

5. Inan arc- lamp, an arc-establishing mag-
net or solenoid, in a derived circuit about the

are, adapted for independent movement, a
shunt magnet orsolenoid, intermediate mech-
anism between said magnets or solenoids, car-
bon separating and 1010&51110‘ mechamsm, a
circuit-breaker for the derlved circuit oper-
ated by the arc-establishing magnet or solen-
oid and means for suspending the said are-
establishing magnet whereby it constitutes
a mechanical resistance against which the
shunt magnet or solenoid acts.

6. In anarc-lamp, an arc-establishing mnag-
net, in a derived circuit about the are, which
is capable of a movement bodily upon its core
when energized, a circuit-breaker for said de-
rived cireuit operated by the initial move-
ment of said arc-establishing magnet, a shunt
magnet or solenoid and an intermediate lever
connected with the arc-establishing magnet
or solenoid and the shunt magnet or solenoid
together with carbon separating and releas-
ing mechanism operated by the intermediate
lever.

7. Inan arc-lamp, an arc-establishing mag-
net or solenoid, in a derived circuit about the
arc, which is capable of a movement bodily
upon its core when energized, a circuit-
breaker for said derived circuit operated by
the initial movement of said arc-establishing
magnet, a shunt magnet or solenoid and an
intermediate lever connected with the arc-es-

tablishing magnet and the shunt-magnet, the
former in its 1n1_tml bodily movement assum-
ing a position whereby to constitute a me-
chanical resistance against which the shunt-
magnet acts and also breaking the derived
circuit.

8. In an arc-lamp the combination of an
arc-establishing magnet or solenoid in a de-
rived circuit about the are, which magnet is
movable and adapted to close the cut-out cir-
cuit and in so doing include its coils in said
cut-out circuit and a shunt magnet or solen-
oid connected mechanically with the arc-es-
tablishing magnet, the former raising the lat-
ter to close the cut-out circuit whereby the
coils of the arc-establishing magnet provide
a resistance in the cut-out cireuit.

9. In anarc-lamp, a governor magnet or so-
lenoid in a derived circuit around the are, a
shunt magnet or solenoid, carbon separating
and releasing devices, connecting mechanism
between said magnets or solenoids operating
said carbon separating and releasing devices,
a cut-out circuit and means whereby the gov-
ernor-magnet, when the arc is established,
is mechanically suspended constituting a
weight acting in opposition to the shunt mag-
net or solenoid, said governor magnet or so-
lenoid heing held magnetically suspended
when the lamp is in an abnormal condition
to maintain the cut-out closed and constitu-
ing a resistance in the cut-out circuit.

10. In an arc-lamp amovable arc-establish-
ing magnet or solenoid, a shunt magnet or so-
lenoid, intermediate mechanism bhetween the
two magnets, carbon separating and releas-
ing mechanism connected with the interme-
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diate mechanism, a cut-out circuit and cut-
out contacts carried by the arc-establishing
magnet, said magnet being raised bodily by
the shunt-magnet under abnormal conditions
to establish the cut-out contacts whereby the

arc-establishingmagnetisenergized and mag- |

netically held suspended to maintain the cut-
outcontacts closed whileabnormal conditions
prevail.

11. Inan arc-lamp, an arc-establishingmag-
net or solenoid, included in a derived circuit
about the arc, capable of independent move-
ment, a shunt magnet or solenoid, interme-
diate mechanism bLetween said magnets, car-
bon separating and releasing mechanism nor-
mally holding the carbons apart, and a cut-
out-contact maker carried by the arc-estab-
lishing magnet, said arc-establishing magnet
being raised bodily by the shunt-magnet, un-
der abnormal conditions, thereby causing the
cut-out-contact maker to establish the cut-
out circuit through the arc-establishing mag-
net and energizing the same causing it to be
held magnetically suspended to maintain the

cut-out contact closed during prevalence of
abnormal conditions and at the same time re-
leasing the hold of the carbon separating and
releasing mechanism upon the carbon where-
by the same is free to move.

12. In an are-lamp, the combination with
the arc-establishing magnet or solenoid of a
cut-out circuit, a demagnetizing-coil about
the arc-establishing magnet or solenoid in the
cut-out circuit and a shunt-magnet which in
closing the cut-out circuit causes the current
to pass through the demagnetizing-coils thus
demagnetizing the arc-establishing magnet
or solenoid and thereby preventing the open-
ing of the cut-out circuit by the arc-estab-
lishing magnet or solenoid when the lamp is
in an abnormal condition.

In testimony whereof I affix my signature
in presence of two witnesses.

JAMES McLAUGHLIN.
Witnesses:
C. C. BULKLEY,
JEAN J. GRAHAM.
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