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UNITED STATES

Patent OFFICE.

CHHARLES A. PFLUGER, OFF CHICAGO, ILLINOIS.

ELECTRIC-ARC LAMP.

SPECIFICATION foiming part of Letters Patent No, 64'7,874, dated April 1%, 1900;

Application filed August 7, 1895,

To all whom it may concermn:

Be it known that I, CHARLES A. PFLUGER,
a citizen of the United States, residing at Chi-
cago, in the county of Cook and State of I1li-
nois, have invented certain new and useful
Improvementsin Are-Lamps, of which thé fol-
lowing is a specification.

My invention relates to arc-lamps, and has
for its object to provide certain new and use-
ful improvements whieh I will more specific-
ally set forth. I haveshown it as applied-to

‘a series lamp; but I have also applied my in-

vention to constant-potential arc-lamps and
do not wish to be limited, therefore, to any
particular application of it. .

The invention really consists of several fea-
tures, and they may be combined together in
a single lamp or may be separated aud used
with other construetions. Thus the feature
which I have shown touching the shunt-mag-
net could be used alone and apart from the
other mechanism or with some other mech-

“anism.
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My illustration of the invention and itssev-
eral features in connection with a series lamp
should be taken as illustrative in a general
way without being such as to'limit me to its
use or the use of any particular feature in
connection with other features not essential
to its operation.

I have illustrated the series lamp in the
drawings, wherein—

Figure 1 is a side elevation of a complete
lamp. Fig. 2 is a diagrammatic view of the
circuits. Fig. 3 is a side elevation of the
lamp mechanism with the partsat rest and the
carbons in contact with each other. Fig. 4is
a view of the similar parts with the lamp in
operation. T'ig. 5 is a plan view of the lamp
mechanism. Fig. 6isa cross-section through
the shunt-magnet. Figs.7 and 8 are details.

Like parts are indicated by the same letter
in all the figures.

A A are the carbons, the upper suspended
from the carbon-rod B and the lower rising
from the carbon-holder B, which is support-
ed by the side hars B

3% is the case or frame which contains the
mechanism, and B* the tube above for the
movement of the carbon-rod.

Serial No. 558,662, (Mo modél)

C is the series miagnet in the series with the
carbons A A.

D is the shunt-magnet. .

X is the resistance, and X' the cut-out mag-
net, which are placed together in a shunt
circle.

E is the bottom of the case containing the
mechanism. On it is placed the 1nsulzmon-
strip E', and on this is secured the bed-plate
E2 to which the several parts of the lamp
mechanism are secured. The series magnet
C is secured to the lower end of an angle-
plate C', to the upper end of which is pivoted
thearmature C?, and to this armature is pivot-
ed the link C3 pivoted to the end of the lever
C4, which lever is yoke-shaped at C°and piv-
oted on the cross-rod C° and provided with a
thumb-serew C7, pivotlally supported on the
pin C®and with the tail C’. At the lower end
of the thumb-screw C7 is a spring CU, the
lower end of which is attached to the arm D/,
depending from the shunt-magnet lever D2
This lever is formed with parallel bars and
is attached at one extremity to the dash-pot
D3, opposed to the rod D%, and carries the pin
D3, on which the cores DS of the shunt mag-
net or solenoids D D are suspended. They
are preferably secured with the keeper D7, on
which is mounted the bearing-plate DS, with
the lugs D? D? to receive the pivoted pin.
This lever is pivoted by the pin DY to the
rigid frame-piece D! This frame-piece is
attached to and forms part of the vertical
bars D**, which, together with the bottom piece
D® and top piece D', constitute the vertical
frame of the lamp. 'This vertical frame is
secured to the bottom cross-piece E? and thus
the frame for supporting the operating mech-
anism is formed.

Returning to the shunt-magnet lever, we
find that a link F is secured thereto, but in-
sulated therefrom, by the insulation-blocks
I, This link is pivoted at F* to one end of

‘the clutch F®, which surrounds the carbon-

rod. At the other end of the cluteh is the
downwardly-pulling spuncr T4, which tends
to pull the clutch down in opposmon to the
upward pull of the link I on the opposite
side of the earbon-rod. Interposed in the

path of the cluteh is the insulation-block I,
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supported on the block 1%, which is supported
on the adjustable rod 7. The block ¢ ig
adjustable along the screw by means of the
thumb-nut ¥ and is secured in position by
means of the set-screw F?,

G is a bracket on the side of the frame-
piece D, and secured thereto, but insulated
therelrom, is the cut-ont magnet &' in series
with the resistance G? as indicated in Figs. 2
and 3.

J is a main conductor which leads into the
series magnet C, J' leading thence down
through the plate K to the lower carbou.

J?is a brush mechanism engaging the up-
per carbon, and J® the conductor leading
thence to the opposite main wire.

J* is a conductor leading to the resistance
G&?, J% a conductor leading from the resistance
to the cut-out coil G/, and J¢ a conductor lead-
ing from the resistance-coil to the shunt-mag-
net. Thence a conduector J7 leads to the op-
posite binding-post.

Mounted on the frame of the lamp is a
spring contact-plate I, having a hole through
which the carbon-rod B passes.

K'is an enlarged head on the ecarbon-rod
too large to pass through such hole.

K* is a contact-plate secured on, but insu-
lated from, the frame and adapted to engage
the spring-plate I when the latter is forced
down.

Referring to the shunt magnet or solenoids
D, Thave provided them with upper cores N
N, which are shorter than the solenoids, and
T have provided in the bottom of each coil
separate short lower cores L L on the plate
M, which is received into an aperture in the
lower part of the solenoid-frame and is capa-
ble of a slight vertical motion with the other
cores. Secured to the frame of the lamp is a
spring O, which isshaped at O’ as shown and
passes up between the lugs O? 0% on theside
bars of the shunt-magnet lever D% The
spring O has a downwardly-depending block
O*, which is opposed to the core O3 of the cut-
out magnet. There is a certain amount of
play between the end of the spring and the
Iug 0% as indicated in Fig. 8.

The use and operation of my invention are
as follows: The form in which I have shown
my invention is that of aseries lamp, with the
carbons in contact when the lamp is out of
use. If now the current be applied, it is evi-
dent that a considerable current will pass
through the series magnet and throngl the
two carbons, which arve together. This will
energize the series magnet C and draw down
its armature C* and also draw down the link
C% thus tilting the lever Cton its pivoted pin
C7 and raising the thumb-serew (7 and spring
C%, Since this spring is attached to the

frame D’ on the lever D? {rom which lever is
suspended by the link I the cluteh F?, itisevi-
dent that the eluteh will be raised, and since
upon being slightly raised it is eramped upon
the carbon-rod by the action of the spring ¥
it is plain that this action will separate the

carbons and establish theare. The lampnow
proceedsinsomewhatthe nusualmanner. The
current shunted in the shunt magnetorsolen-
oids D by the increased resistance at theare,
the parts being properly adjusted, will tend to
draw down the lever D? and thus lower the
parts, including the cluteh and carbon-rod,
until the cluteh, having engaged the block F?,
is caused to slightly release its grip upon the
carbon-rod B and permit such rod to move
slightly downward. One of the difficulties
which arises in this process of feeding is in-

cidenttothe fact that thespring or other elas- 8

tic or yielding mediwm against which the le-
ver which supports the clateh is caused to
move isvariable. Thusithappens that when
the are is established—as, for example, on a
poténtial of forty-five volls, when the resist-
ance is slightly increased at the arc and the
vollage israised slightly—a sufficient current
will be shunted to the shunt magnet and so-
lenoid to cause it to draw down its armature
against the action of the spring which holds
itup. This will of course gradually increase
the tension of the spring and in a greater
ratio than the increased energizing effect of
the shunt magnets or solenoids incident to
the inereasing eurrent passed through them.
The tendency, therefore, is to make the lamp
feed at a higher voltage than its normal or
proper voltage. At the end of the stroke, so
tospeak, or just when it is ready to feed there
is an additional resistance to the action of the

-magnet incident to the fact that it must re-

lease the cluteh from the rod andin so doing
must force the cluteh downwardly against
the action of the spring which holdsit upon its
support. There is therefore need of an in-
creased force or action in the shunt magnet
or solenoid at the momentwhen it is about to
feed, and this increased force in order to pro-
duce satisfactory results and cause the lamp
to feed at substantially its normal voltage
must be greater than the increase incident to
the increase of current passing through the
shunt. As one means of effecting this object
I have introduced into the lower part of the
shunt magnets or solenoids two short cores
on an armabture, which cores extend into the
lower ends of the coils or helices and which,
together with their armature, are capable of
a slight upward motion. They are adjusted
with reference to the coils so as to be drawn
up against the lower end of the magnels when
the latter are traversed by a current of the
normal voltage of the lamp—as, forinstance,
forty-five. Under these conditions the feed-
ing operation last-above described will be
modified as follows: As soon as the current
is materially above forty-five volts it will not
only draw down the shunt-magnet lever in
opposition to this supporting-spring respon-
sive to the variations in the current flowing
through the shunt-magnes, but the cores I, T,
will be drawn up quickly into the magnets
and will ereate an additional field of force
and apply a eonsiderable additional npward
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tendency to the shunt-magnet armature, caus-
ing the feed to take place earlier than it other-
wise would do—in other words, causing it to
take place before the current has risen ma-
terially above the normal, or, say, forty-five
volts.

Cf course the particular mechanism which
I have shown for increasing the action of the
shunt magnets or solenoids or for accelerat-
ing the motion of the cluteh-supporting mech-
anism may be greatly varied and the desired
result may be attained in other ways than by
the particular means which I have deseribed.
This constitutesone of the important features
of my invention.

If the lamp fails to feed by reason of the
sticking of the carbon-rod or other such dif-
ficulty, so that the current through the shunt
is greatly increased, the parts will nltimately
be brought down into the position indicated
in Fig. 4; but the lug or armature O! on the
spring O is in contact with the core of the
cut-out magnet G', which core is itself the
terminal of the coil of said magnet. These
parts would be as indicated in Fig. 3. In
other words, at the moment of contact be-
tween the armature O! and the core of the
magneb G’ their parts would be in the posi-
tion indicated in Irig. 4. Under the condi-
tions assumed the current would pass from
one terminal of the lamp to the other through
the cut-out magnet, which would practlcally
divert the car rent flom both the series and
shunt magnets. The effect of this action
would be sueh as to release the burden of the
spring C' at both ends, so to speak; but in
experienceitis found that thisspring or such
similar spring as is employed will at least
momentarily interrupt the cireuit of the cut-
out magnet, causing the formation of an are.
I avoid this effect by putting the contact for
the cut-out magnet on a spring which has a
slight play between the two lugs O%?and O%on
the side bar of the shunt-magnetlever. The
establishment, therefore, of a cut-out circuit

takes place without arcing, and the Dparts as-
sume practically the posmon shown in Fig. 8.
If the carbons are then readjusted, so as to
establish the original conditions, the current
when applied will cause the same action as
The peculiar manner in which T have
effected these various connections between
the levers and magnets need not be very fully
described. The main-circuit magnet draws
down on its link C?and tilts the lever ¢4, thus
drawing upwardly on the spring C', and since
itis connected by the armature D' with a lever
D? the same is drawn upwardly. The two le-
vers are therefore connected by one and the
same spring, which thus when extended acts
in opposition to Loth magnets. When the
spring is extended by the magnets, its opera-
tion is satisfactory; but when the magnets
release their respective armatures the two le-
vers would go into inoperative positions were
it not for the tailpiece on the lever C. In

other words, there must be a stop to limit the

action of the two levers toward each other
andresistthespring. Thestop for the clutch
is illustrated more fully in Figs. 7and 8. It
is easily adjustable by simply turning the

“thumb-nut I'® and then setting the screw I,

As previously stated, I do not desire to be
limited to the particular mechanism shown
nor to the employment of all these various
details in one and thesame lamp, asthey may
be fully utilized alone. Moreover, as previ-

‘ously pointed out, the effectsor results which

I seek ecan be undoubtedly substantially ac-
complished by mechanism differing in form
considerably from what I have illustrated
while still possessing the same general fea-
tures and operating in the same manner.

The method of acceleration as applied to
the shunt-magnet I propose to apply equally
to constant-potential arc-lamps.

I use the terms ‘““magnet” and ““solenoid”
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interchangeably where one is capable of be- -

ing substituted for the other.

T claim—

1. In anarc-lamp, the combination of a mov-
able carbon-carrier with a magnet or solenoid
whick controls the same and a movable accel-
erating device associated with said magnet to
increase itsaction beyond the increase resulg-
ing from the normal increased current flow-
ing therethrough.

2. Inan are-lamp the combination of a mov-
able carbon-carrier with a magnet or solenoid
which controls the same and an accelerating
device associated with said magnet compris-
ing means for increasing the strength of the
effective magnetic field of suchmagnet or so-
lenoid beyond the increase due to the normal
increase of the current flowing therethrough,
said accelerating device consisting of a see-
ondary core independent of the earbon-car-
rier and adapted to be moved by the magnetic
action of the solenoid.

3. In an arc-lamp, the combination with a
movable carbon-earrier of a magnet or solen-
oid which controls the same responsive to va-
riations in the are, said solenoid provided at
one end with a movable core connected with

‘the carbon-carrier and at the other end with

an 1ndependent movable core, said latter core
acting to change the stleuo“th of the solenocid
ab a predeter mmed point by varying its posi-
tion therein.

4. Inan arc-lamp the combination of a mov-
able carbon-carrier with a shunt magnet or
solenoid to eontrol the same, means for in-
creasing the effective action of the magnet or
solenoid beyond its increased action due to
the normal increase of current flowing there-
through comprising a secondary core movably
mounted inpr o‘ilmlty tooneend of said solen-
oid and adapted to be moved so as to vary its
position with relation to the solenoid.

5. Inanarc-lamp the combination of & mov-
able carbon-carrier with a solenoid to control
the same and secondary movable cores in such
solenoid adapted to be moved by the magnetic
action of said solenoid so as to vary the lenoth
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oxtending into the solencid whereby Lhe
power of the solenocid is increased toward the
end of its action beyond the increase due to
the normal inerease of current flowing there-
through.

6. An are-lamp, comprising a solenoid, a
movable ecarbon-carrier connected with the
core of said solenoid so as tw be controlled
therchy, responsive to variations in the are,
a movable secondary core agsociated with one
end of said solenoid and adanted to be moved
by the magnetic attraction of the solenocid so
as to vary its position to increase the action
of the sclencid beyond the increase resulting
from the novmal increase of current flowing
therethrough, and a limiting deviee associ-
ated with said secondary core and adapted to
limit its movement in either divection.

7. In an arc-lamp the combination of a se-
ries maguet with a shunt-magnet, two pivoted
levers controlled oune by each of said magnets,
a spring which connects the two levers to-
gether and acts in opposition to both magnets
and a clutch suspended from one of said le-
vers, and a sbop device to prevent the spring
from drawing the two levers too closely to-
cether,

8. In an are-lamp the combination of o se-
ries magnet with a shunt-magnet, two pivoted
levers controlled one by each of said magnets,
a spring which connects the two levers to-
gether and acts in opposition to both magnets

! 847,874

and a clubeh suspended from one of sald le-
vers, and a stop device to prevent the spring
from drawing the two levers too closely to-
gether, satd stop consisting ol a tailpiece on
one of the levers to engage the other,

9. Inanare-lamp the combination of a cut-
ouft magneb with a spring-suspended arma-
ture therefor attached to a spring-support
and lugs on the shunt-magnet lever between
which said spring-support has a small play,

10. In au arve-lamp the combination of a
shiunt-magnet with a movable part controlled
thereby to feed the carbons, a cut-out magnet
and a circuit-closer carried by such movable
part suspended so as to have a slight move-
ment thercon and provided with a spring-
support contact to sngage the opposed cut-
out contact.

1. In an arc-lamp the combination of a
movable earbon-carrier with a solenoid to
control the same, and means for varying the
strength of said solenold toward the end of
its action beyond the increase due to the nor-
malinerease of current flowing therethrough,
said means comprising a movable core inde-
pendent of the carbon-carrier and so posi-
tioned as to be automatically moved by the
solenoid, substantially as described.

CIIARLES A. PFLUGER.

Witnesses:

Frawcrs

. IRELAND,
Drerras C. S1rs.
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