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To all whom it T COTLCET T
Be it known that I, IIENRY LEITNER, phi-
lologist, a subject of the Queen of Great Brit-

ain :-zmd Ireland, residing at 207 Piceadilly,

London, Enﬂland have 1n\*ented certain new

and useful Improvem ents in the Construction

of Arc-Lamps, of which the following is a
specification. .
T'his invention relates to improvements in

the construction of arc-lamps, and has for its

object to provide a simple arrangement which
will Insure a constant feed for the carbon

“and one which will at the same time re¢ oulate

the arc with great accuracy and give a con-
stant focus.

The device 1 propose to employ for this
purpose consists of two coils or solenoids, one
coil being in series with the lamp and the
otherin shunt-circuit. These coils are placed
one above the other or side by side, and a
central iron core is placed within the coils
about one-quarter greater in length than one
of the said coils when the latter are arranged
one above the other. This core is connected
to the mechanism by which the carbons are
adjusted, and 1n order to magnify or increase
the motion so that a small distance traveled
by the core will move the carbons a much
greater distance a line or connection from the
core passes over a small wheel carried omn a
shatt or spindle at the top of the lamp. On
each side of the spindle larger wheels are em-
ployed, connections passing, respectively, to
the upper and lower carbons being wound on
the said wheels. T'he connections are wound
in opposite directions, so that on turning the

spindle in one direction the carbons are-

caused to approach one another and on turn-
ing 1n the reverse direction they are sepa-
1*:-,11;@(:1

Mo aliow for the dl[‘fer‘ent rate at which the

~upper and lower carbons burn in the case of

<o

continuous currents, the wheels or drums con-
nected with the carbons are of correspond-
ingly different sizes, insuring a constant focus
for the light.

To mise and lower the core, and conse-
quently to adjust the carbons, the coils are
madein a peculiar manner. Instead of form-
ing simple coils, both the series and shunt
¢olls are made in sections and provided with
a numhber of contact-bars insulated from each

- other, but placed as close together as possi-
ble. I prefer to use about four of these con-
tact-bars to the ineh; but they may be ar-
ranged more closely if found desirable. The
arranﬂ‘ement somewhat resembles the com-
mutator of a dynamo, and to each bar one of
the coils on the solenmd 18 connected, the
wire between each section, instead of bemn
wound directly on the bobbin, being draw

out or looped and connected to the bar The
core is thus divided into a serics of single
colls or sections corresponding to the 11umber
of contact-bars, each section being capable
of acting mndependently, but eonnected to
the next. On connecting up any two of these
bars the current will be caused to pass through
those sections only which lie between the bar S

thus connected, the rest of the coil being in-

operative.
To form the contact where the colls are
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placed one above the other, a frame is em-

ployed carried in suitable bearings and con-
nected to the core. On this frame two con-
tact pieces or brushes for each of the two ¢oils
are fitted insulated from each other, and the
two pairs are placed at eowespondm points

with relation to the coils to which they are

applied. 'T'he complete frame and brushes
move along with theiron core, the ends of the
latter being situated between the two brushes
of each pair. Where the solenoids are side

by side, two frames independent of ecach

other are used, each being connected to its
core. The coils pull in opposite directions,
and the winding on the shunt-coil is arrang ed

so that the pull on the central core b&hnce% |

the pull from the series coil when the car-
bons are 1n the best position for the arc
On the current being turned on supposmff
that ‘the carbons are in contact, the current
will pass only through the series coil or
through that section Of 1t situated between
the two brushes, the shunt-coil being practi-
cally short- circuited. As the core 1s not sit-
uated centrally with relation to the part of
the coll rendered active, it will be moved, car-
rying the frame along withitand Shlftmﬂ' the
brushes to another set of bars. This in-

stantly separates the carbons and at the same
time, owing to the increased resistance, allows
the current to pass through the shunt- coil,
pulling the core in the 0ppoglte direction.
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If the carbons ave apart before the current
passes, the action is reversed, bringing the
carbons together. 'The core and connecting
parts move until the resistance of the are
causes the current passing through the series
and shunt coils to balance, when the parts
become stationary. As the carbons gradu-
ally burn away and thus tend to lengthen the
arc and increase the resistance the balance
of the current is disturbed, but is instantly
righted by the brushes moving so as to in-
clude different sets of coils, the action being
continuous and allowing for very slight vari-
ations of current. Any irregularity in the
carbons or in their rate of burning is allowed
for, the action entirely depending on the cur-
rent, and at the same time no complicated
parts are required, the connections being all
of the simplest kind. With coils constructed
n this peculiar manner an even and strong
pull 18 obtained, as the core is always in the
same position relatively to the active solen-

~old and always at the most advantageous
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point. At the same time a much greater
travel is obtained for the same length of coil
than with coils wound in the ordinary con-
tinwous manner, asin the latter case the pull
ceases on the core taking up a central posi-
tion. There is also no jerking when the cur-
rent 1s turned on.

In ovder that the invention may be more
clearly understood, reference is had to the
accompanying sheets of drawings, in which—

IFigure 1 shows one form of my apparatus
in side elevation. Tig. 2 is an elevation at
right angles to IMig. 1. Fig. 3 is a plan, and
Fig. 4 shows a modified arrangement with the
coils placed side by side.

Referring to IFigs. 1,2, and 3, the series and
shunt coils A and I3 are placed one above the
other, the series coil A in the arrangement
shown being at the top. Both these c¢oils are,
as shown, wound in a number of different
sections, cach section being separately con-
nected to one of the contact-bars ¢ or b, the
contact-bars ¢ belonging to the series coil and
(1o the shunt. The wire in each case after
forming a loop connected to the correspond-
ing bar continues to form the next section of
the coil, so that while the scctions are inde-
pendent all those in one coil are permanently
connected up in series. The contacts ¢ and
O are supported on bars ¢, which may be of
msulating material or provided with an in-
sulating-surface on which the contacts are
placed.  Kach barisinsulated from the next,
50 that a current can be introduced through
any one of the econtacts independently of the
others.  To form a cireuit through the se-
ries coil, the brushes D are employed, these
being preferably madeof L. shape and hinged
at ¢ to an arim K, serewed or otherwise fixed
toa block e of insulating material. A spring
" bears on the top of the brush, so that it is
caused to press on the contacts ¢. The two

brushes shown are separated from cach other

by an interval sufficiently large to inelude
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several of the sections of the coil.  The con-
nections I' and 1" pass to these brushes re-
specltively from the main and to onc of the
carbons. At the same time the ends of {he
colls are connected to the same terminals.
On the current passing through the brushes,
owing to all the sections covered by them be-
ing short-circuited, the current will only pass
through that portion of the coil situated he-
tween the two brushes, but should they by
any accident be momentarily raised from the
surface of the contacts the circuit will not be
broken, but will simply pass through the
complete coil. Also should the connection
to either of the brushes be broken the cur-
rent will not be impeded in any way, as it
will proceed through the brush which shori-
circuits all the sections, thus entirely obvi-
ating any danger of the parts getting out of
order. |

The arrangement is precisely similar for
the shunt-coll, brushes D being provided sup-
ported by the insulating- bloeks e. These
blocks are carried on the frame I1, this frame
consisting of two arms or rods extending on
each side of the coils, the bleoeks e for the
shunt-coll being placed lower than those for
the series coil, but in corresponding position
with respect to the sections or contact-hars
b. The strength of the series and shunt coils
can be relatively varied to any required ex-
tent by shifting the position of the brushes
or contact-pieces on the frame. This is an
important feature of the special method of
winding employed. The frame is provided
with a central rod /i, which is connected to
the central iron core .J, this core extending
within the coils A and B3, and being prefer-
ably slightly longer than one of the coils.

The ends of the core are situated within the
excited sections of the coils, the core being
fixed at the proper height with respect to the
frame. The frame, corve, and Dbrushes are
thus all fixed relatively to one another, so
that when the core moves the other parts will
correspondingly move, shifting the positions
of the active sections.

IFrom the upper end of the core a cord or
connection I extends, passing over the drum
or wheel & on the shaft I.. This shaflt or spin-
dle is fixed at the top of the lamp and the
wheel or drum & is placed at the center. At
each side of this wheel the drums M and M
are placed, over which the connections m and
m' are wound in opposite directions, these
connections passing, respectively, to the sup-
ports for the upper and lower carbons G and

x'. Thus on the core moving the spindle will
be revolved and the drums M and M will turn,
causing the carbous to approach toward ov
recede from each other. The weight of the

parts will be sufllicient to bring the carbons
together when the core is moved, so as to
lessen the pull on the connection I, the mag-
netic pull on the core separating the carbons,
so that the core only requires to cexercise a
| direcet pull in one direetion.
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Referring to Iig. 4, the same principle 1is
employed, but instead of the coils being
placed one above the other ihe series and
shunt coils A" and I3’ are placed side by side.
Two frames H' are employed and also two
cores J' and J? one for the series and the
other forthe shunt coil. These coresare con-
S1del*ab1y shorter than the single one em-
ployed in the arrangement before described,
and each core 1s plowded with a (3011116(3‘{1011
I, passing to a wheel or drum /&' on the shaft
L'. These connections are wound in oppo-
site directions, so that one cord descends as
the other rises, both acting on the spindle
and causing it to turn in corresponding di-
rections. The drums M and M are in this
case placed at the center of the spindle and
the connections to the earbons may pass be-
tween the two coils. In this arrangement
only one side of the frames His actually used
to carry the contact-strips, the other side
bearing against the side of the coil or other
suitable part in order to keep the frame in
a level position. The arrangement of coils
placed side by side possesses the advantage
that there 1s a pull in both directions, the
actlon thus being quite independent of the
weights of the various parts. The pull on
the core belonging to the series coil always
tends to move the carbons apart and that on
the other core to bring them together. The
pull on both coresisin a downward direction
and 1s the same at all points, so that even at
the beginning of the operation when the lamp
has been supplied with new carbons and the
core of the series coil is almost at its lowest
point 1t will use the small travel remaining
to it with full force to draw the carbons apart.
‘T'he connections to the carbons are thus al-
ways kept taut, as there 1s always a pull from
both cores. |

Instead of forming the contact-strips of con-
siderable length, so as to short-circuit most
of the sections of the coil, I may make them
of sufficient size only to cover two of the con-
tact-bars at one time, as shown in Fig.
Connections are made in this case only to the
brushes and not to the ends of the coils, 8o
that the current . will pass as before only

through those sections situated between the

br‘ushes. This arrangement is similar in all
ofther respects to that already described and
the action of the coils is precisely the same.

What I claim as my invention, and desire

to secure by Letters Patent, is—

1. In an 1mproved feedmn mechanism for
arc-lamps, the combination Wlﬂl a series and

shunt coil constructed from a number of in-

dependent sections and contact-bars insu-
lated from each other and connected to each
of the said sections, of an iron core in the
said coils, a frame connected to the said core
and brushes on the frame for each coil, these
brushes bearing on the contact-bars leading
the current through corresponding sections,
and connections to the carbons causing them

runll

to move with the core, substantially as de-
scribed and for the purposes specified.

2. In feeding mechanism for arc-lamps, the
combination of a series and shunt coll, each
coil wound 1n independent sections, and two
sets of contact-bars one for each c¢oil, each
contact-bar being connected to a section of
the coil to which it belongs, an iron core with-
in the said coils, a frame to which the core
is attached and two sels of brushes one set
for each coil, bearing on the contact-bars,
with a spindle having a drum or wheel a con-
nection from the core passing over the said
drum, and two drums or wheels on the same
SPmdle connected respectively to the upper
and lower carbons, substantially as and for
the purposes speciﬁed;

3. In feeding mechanism forare-lamps, the
combination of a series and shunt coil one
above the other, each coil being wound in a
series of independent sections, and two sets
of contact-bars one to each coil, each contact-
bar being insulated from the next and con-
nected to one of the said contacts with a cen-
tral iron core placed within the said coils, a
frame extending on each side of the coils car-
rying the core, two sets of brushes carried by
the sides of the frame bearing on the contact-

bars leading the current through a constant

number of sections, and connections from the
core to the carbons causing them tomove with
the core and frame, substantially as and for
the purposes specified.

4. In feeding mechanism for arc-lamps the
combination of a series and shunt coil placed

oneabove the other each coil woundin a num-

ber of independent sections, two sets of con-
tact-bars one for each coil each contact-bar
being connected to a section, a central Iron
core, a frame carrying the core extending on
each side of the coil, and two sets of brushes
on the frame, bearing on the contact-bars,
with a Spmdle at the top of thelamp, a drum
at the center of the said spindle, a connection
passing over the said drum to the core, side

4. { drums or wheels on the same spindle and con-

nections, wound in opposite directions on
these wheels, passing to the carbon-holders
causing them to move with the core and frame
substmltlally as described and shown and for
the purposes specified.

5. In feeding mechanism for arc-lamps, the
combination with a series and a shunt coil,
each coll wound in a number of independent
sections, and a set of contact-bars for each

¢oil connected independently to the sections,

of an iron core, a frame carrying the core, two
sets of brushes, adapted to bear on the con-
tact-bars, short-circuiting all the sections ex-
cept those in the gap between the brushes,
electrical connections to the brushes and to
the end of the coils, and connections from the
core to the carbons, substantially as and for
the purposes specified.

6. Infeeding mechanism for arc-lamps, the

- combination of a series and shunt coil placed
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side by side and wound in independenti sec-
tions, and a set of contact-bars for each coil,
each bar connected {o a section, with a cen-
tral iron core in each coil, a frame connected
to each core, brushes on cach frame bearing
on the contact-bars and connections from the
cores to the carbons, substantially as de-
scribed and shown and for the purposes speci-
fied. -

7. In feeding mechanism for are-lamps the
combination with a series and a shunt coil
wound in a series of independent sections and
placed side by side, a set of contact-bars for

cach coil each bar connected to a section, of

590,725

a frame litted to each coll, a core carrvied by

cach frame, two brushes on the frame situ-
ated at the lower ends of the cores a spindle
carrying drums or wheels, connections from
the cores passing over the wheels in opposite
directions, and connections to the upper and
lower carbons, substantially as deseribed and
shown in Ifig. 4 and for the purposes specified.
In witness whereof T have sworn to set my
hand in the presence of two witnesses.
[TENRY LEITNER.
In presence of—
ALBERT EDWARD FLLEN,
PHILIP DEXNIS JONIDES.
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