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To all whom it may concern.:

Be it known that I, FRIEDRICH T'ISCHEN-
DOERFER, & subject of the King of Dbavaria,
residing at Brooklyn, county of Isings, and
State of New York, have made anew and use-
ful Improvement in Dynamo-Electric Ma-
chines and Regulators Therefor, of which the
foilowing is a specification.

My invention is directed particularly to im-
provements in dynamo-electric machines for
use in connection with arve-light cireuits and
novel methods and means for regulating the

- same automatically in accordance with the
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demands of the lights or translating devices
loacted in the exterior or working circuit.

My invention will be understood by refer-
ring to the accompanying drawing, and to the
description thereof, and the novel features
thereof will be particularly pointed out in the
claims which follow this specification.

The drawing .represents a diagrammatic
view of my apparatus as applied to are-light
circuits where the lamps are arranged 1in
series.

L represents the line-circuit, connected at
one end to one of the commutator brushes B’
of the dynamo-machine M, and including a
series of arc lamps L” L* L?, &e., the return-
circuit or otherend of theline being connected
through the magnet M2 and field-magnets M~
of a regulating electric motor M’, and ulti-
mately through the regulator G,and one of the
circuits w to w' and auxiliary field-magnets
N to N2 and S to S? to the other commutator-

35 brush B.

The field-magnets are constructed with re-
entrant auxiliary poles N N’ N* 5 8 57 the

former indicating north polarity and the
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latter south polarity, the armature A being
of any preferred type. Xach of the auxiliary
field-magnet coils N N’ N2> and S 5" 5° is di-
vided into sections connected 1n sequence
at the points 12 3, &e., to 12, with branch
conductors w to w, running to insulated con-
ducting-segments C to C%, arranged in cireu-
lar order around a shaft D, which carries also
a geared regulating-wheel J, adapted to mesh
with a worm W on the armature-shaft of the
regulating-motor M’, the commutator T of

o which is connected on one side by stationary
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the coils of the auxiliarvy field-magnet coil N
at a point 7.

K’ represents a pair of movable commuta-
tor-brushes carried by a pivoted armature-
lever A’, provided with an adjusting-spring
s, this armature being located in the magnetic
field of the regulating-magnets M? the coils
of which are connected directly to the exte-
rior or working cirenit and in series with the
field-coils M?® of the regulating-motor M.
These two brushes K’, which are insulated
from each other, are connected, respectively,
by wires e and ¢® with the coils of the auxil-
iary field-magnets N* and N at points ¢ and ¢,
the former being connected to the auxiliary
field-coil N at the point of greatest potential
of the machine—that is to say, near the plus
commutator-brush B—while the latter is con-
nected to the auxiliary field-coil N* at a point
t of very much lower potential, the conductor
¢/ being connected to the coil N at a point ¢’
of intermediate potential, as clearly shown.

The operation of the apparatus is as fol-
lows: Suppose the lamps to be all in cireuit
and the machine to be working with a full
load. Under this condition of affairs the re-
tractile spring s of the armature A’ is so ad-
justed that the brushes K’ are held out of
contact with the ends of the commutator-
strips of the commutator T, and the motor,
therefore, is inert. Thecurrentthen flowing
magnetizes all of the auxiliary field-magnets
N to N? to'the necessary point of saturation,
and S to S* to a similar point of saturation,
the former giving north polarity and the lat-
ter south polarity, and circuit may be traced
as follows, said circuit being in parallelfrom
the plus commutator-brush through the coils
of the north and south field-magnet poles re-
speetively. Tassing by the dotted lines «
from the brush B to auxiliary field-maguets
N and S around the several coils of dotted
windings, thence to auxiliary field-magnets
N’ and -8’ (shown each as one coil of dotfed
winding,) thence to auxiliary field-magnets
N2 and S% (shown each as one coil of dotted
winding,) and thence by the full-line conduet-
ors U to the first auxiliary field-magnets N
and S through two sections, giving the same
polarities as before, thenece to auxiliary field-

brushes K through a conductor e’ with one of I magnets N7 and 8’ through five sections, giv-
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ing the same polarities as before, thenee to
auxiliary field-magnets N*and S* through five
sections, giving the same polarities as before,
sald conductors being connected ultimately
to the wires w tow', mnnmn‘to the conduct-
ing-segments O to Con the 1*eﬂulat01 G. As
lonn as this state of affairs eontmueb the
field- -magnets will be energized to the desired
point of saturation. Suppose, now, one or
more of the lamps are removed from the cir-
cuit, or short-circuited. The armature A is

immediately drawn forward by the increase of

current, thereby causing the left-hand brush
K’ to come into contact wih the commutator T,

carried by the armature of the motor M/, there-
by connecting said brush with the field-magnet
circuit at the point 7. Immediately, there-
fore, a derived circuit is formed from the
ﬁdd magnets through the conductors e and
¢’, the current passing from the point ¢’ of
hlﬂ'her tothe pointfof lower potential through
the armature of motor M’ in such direction
as to impart to the gear-wheel J, through
the worm W, a motion in the direction of the
tailless arrow, shown on the right of the wheel
J, causing the sliding contact I to pass from
the segment C to the succeeding segment €/,
whereby the first coil or section of the auxil-
1ary field-magnet N* is cut out of circuit, and
the corresponding coil or section of the south
auxiliary field-magnet 8° is similarly cut out
of circuit, thereby diminishing the magnetic

~effect of the field-magnets upon the armature
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without, however, decreasing or in any man-
ner atlecting the magnetic effect of the re-
malning auxiliary field-magnets N N’ and S
S’. As soon,therefore,as this decrease in the
magnetic c,ondltlon of the auxiliary field-mag-
nets N? and S? is effected a decrease of the
current on the line will result and the arma-
ture A’ will assume its normal position, which
1t will maintain for a given quantity of cur-
rentin neutral position, as shown by the draw-
g, Asthisaction isrepeated, therefore, and
lamps are successively removed from the cir-
cullt successive sections of the auxiliary field-

magnet coils N° and 5* will be cut out until
ﬁnally all of the sections indicated in heavy
lines will be removed from the circuit, and so
on in succession the various sections of the
auxiliary field-coils N’ 8’ will be continuously
removed until all of the sections indicated by
heavy lines have been cut out. Inlike man-
ner, also, the two successive sections in the
auxtliary field-coils N and S will be removed
when the current required upon the line is a
minimum. It will be noticed, however, that
those coils indicated upon the field- -magnets
in dotted lines are never removed flom the
circult, and that this dotted-line circuit is
made to include a greater proportion of the
field-coils in the magnets N and S and only
one section in each of the coils N’ and S’ and
N* 8% This arrangement of coils is designed
for the purpose of dlways leaving the mmhme
in such a condition that it Wlll act upon the

451,312

be the resistance or condition of the exterior
circuit, and also with diminished effeet upon
the auxiliary field-cores N’ 8" and N* S* under
all conditions of resistance in the exterior eir-
cuit, it being necessary to always maintain a

eermm plopmtmn of north magnetism in the
cores N’ N2 and south magnetism in the cores
S’ S% in order to prevent a magnetic short- cir-
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cuit through the inner-end ﬁeld poles and the

armature.

With this method of regulation 1 am en-
abled to maintain the commutator-brushes
always in a fixed position and to avold spark-
ing aunder all conditions of load, inasmuch as
I 111.€Lhe no change in what 1s known as the

‘magnetic lead ? by virtue of the fact thatl
maintain the nmﬂne‘uc lines of force always
at the proper deﬂree in the various field-cores
In proportion to “the demands of the exterior
circuit. In other words, when the machine
1s working with a full load the resultant of
all of the magnetic lines of force will be

through the center of the auvxiliary field-

mzwnc,t cores N’ 8’, as shown by the line of
ATTOWS 1%,

When the magnetisim of the auxiliary field-
cores N* 5% is reduced to a minimum by the
cutting out of all of the sections of 1ts wind-
ing, the resultant effect of the lines of foree
remaining will be felt at a point midway be-
tween the auxiliary field-cores N N” and S 8/,
as shown by the tailless arrows v/, and in like
manner when the magnetie effect of the two
sets of coils N’ 8" N*8* is removed the result-
ant of the lines of force remaining will be
found in the direction of the arrows v through
the auxiliary field-cores N and 8. It will be
understood, therefore, that for each decrease
in the load in the working-circuit I shift the
lines of force 1n a reverse direction to the di-

rection of rotation of the armature, and vice .

versa, on increasing the load in the circuit.

I lay especial stress upon this novel mode
of regulating the rotation of the magnetic
field in accordance with the load in the work-
ing-circuif, and the method claims hereinaf-
ter made are directed, broadly, to the appli-
cation of this principle without regard to anv
special form of mechanism for applying the
principle.

Iwish it understood that the method claims

hereinafter made are directed also to the pre-

vention of sparking at the commutator-
brushes as well as to regulation, the applica-
tion of the generie principle herein deseribed
being of especial utility in this particular.

I do not limit myself to the specific appa-
ratus herein disclosed for regulating by vary-
ing the intensity of the lines of force in the
various auxiliary portions of the magnetic
fleld, as I belicve 1t 1s broadly new with me
to utilize this principle of regulation, and I
desire 1t understood that my elaims are to be
construed as of such scope as to include any
means of varying the intensity of the lines
of force in one portion of the magnetic field

regenérative principle, no matter what may | caused by the influence of mullmry field-
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maguet poles and in retaining the intensity | in successively bringing these pairs of poles
constant in another portion of the field in di- | into affective service until the machine as-
rect proportion to the demands of the exte- | sumes amagnetic field of maximum area and

rior or working circuit. - intensity, substantially as described and 6o
¢ It is obvious to those skilied in the art that | shown. |
many modified forms of winding might be de- 1, A dynamo-clectric machine having aux-

vised which would bring about this result in | iliary field-magnetpoles, allof thenorthauxil-
a dynamo having its field-magnet composed | iary poles being arranged on one side of the
of a series of auxiliary or helping field-mag- | armature and all of the south auxiliary poles 05
ro net poles; and I desire it understood that my | on the other side thereof, the field -magnet
claims shall include generically all devices | coils on said poles being divided into sections
which accomplish the methods hereinafter | andprovided with multiple series connections,
particularly claimed. | - whereby the magnetic arca and intensity are
T am aware that it is broadly old in the art | increased in accordance with increased cur- 7o
1z to regulate a dynamo-electric machine by the | rent demands, substantially as deseribed.
differential action of two coils wound 1in re- 5. A dynamo-electric machine havinga se-
verse direction upon the core thereof and in | ries of north field-magnet poles and a similar
such manner as to cause the lines of force to | series of south field-magnet poles on opposite
vary their influence in accordance with the sides of the armature, the field-magnet wind- 75
20 load and at the same time prevent sparking | ings being in multiple series through the two
at the brushes without any additional regu- | sets of field-magnet coils and provided with
lating devices, and my claims hereinafter | branch conductors running from sections of
made are not designed to include eithersuch | each field-magnet coilto electro-magnetic cut-
a method of operation or a mechanism for | out mechanism for regulating the magnetic So
25 practicing such method. effect in accordance with the number of lamps
Taving thus deseribed my invention, what | in ecireuit, said electro - magnetic cut -oub
I claim, and desire tosecure by Letters Patent | mechanism having circuit-connections with

of thie United States, is— the machine at three points of differing Po-
1. The described method of regulating a | tential, substantially as described. 85
3o dynamo -electric machine having auxiliary 6. A dynamo-electric machine having aux-

field-magnet poles in accordance with the cur- | iliary field-magnet coils provided with inde-
rent demands of the exterior or working cir- | pendent sections, in combination with an au-
cuit, consisting in increasing the magnetic | tomatic electro-magnetic regulator adapted
effect in those auxiliary field - magnet cores | to vary the magnetic offect of the machine by go

35 lying next the brushes in the direction of the | varying the number of sections in eireuit,
armature’s rotation in sequence and in simi- | substantially as described.

larly decreasing said effects in a reverse di- 7. In a dynamo-electric machine, a series
rection, substantially as deseribed. of auxiliary field - magnet cores wound with

9. The described method of regulating a | coils which are tapped at various points by 93
4o dynamo having auxiliary field-magnet poles, branch wires connected to an electro-magnetic
consisting in inereasing the area of the mag- | regulator which automatically variesthe nun-
netic field in the direction of the armature’s | ber of sections in ecireuit, substantially as de-
rotation by eutting into circuit additional | seribed.
auxiliary field-magnet coils asthecurrentde- 3, A dynamo having sectional auxiliary 1oo
45 mands increase and in diminishing this area | field-magnet coils connected in multiple series
by cutting out of circuit auxiliary field-mag- | with an automatic electro-magnetic regulator
net coils as the current demands diminish, | having one member, as 1ts field-magnet coil,
substantially as described. located in the working-circuit and the other
3. The described method of regulating a | member, as its armature, connected through 105
5o dynamo having auxiliary field magnet poles circuit-connectionswith thedynamo at points
in accordance with the current demands of | of different potential, substantially as de-
the working-circuit, consisting in increasing | scribed.

or decreasing the intensity of the magnetic FRIEDRICH TISCHENDOERFER.
field of the field-poles by cutting in and cut- Witnesses:
¢c ting out auxiliary field-magnets coils in pairs PETER CLATUS,

until the desired saturation is obtained and | GEO. H. STAYNER, Jr.
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