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To all whom it may concern: Be it known that I, NIKOLA TESLA, a subject of the Emppror of Austria, from Smiljan, Lika, border country of Austria-Hungary, reS siding at New York, in t.he county and State of New Y vrk, have in vented certain new and useful Improvements in Electro -Magnetic Motors, of which the following is a specification, reference being had to the drawings ac10 companying and forming a part of the same. This invention pertains to that class of electro-magnetic motors in\'ente(l by me in which two or more independent energizing-circuits are employed, and through which a lternating IS currents differing in phase are passed to produce the operation or rotation of the motor. One of the general ways which I have followed in carrying out this invention is to produce practically independent currents differ20 ing primarily in phase and pass these through the motor-circuits. Another way is to produce a single alternating current, to divide it between the motor-circnits, and to effect artificially a lag in one of,. the said circuits or 25 branches, as by giving to the circuits different self-inductive capacity, and in ot.her ways. In the former case, in which the necessary difference of phase is primarily effected in the generation of currents, I have, in some in30 stances, passed the currents through the energizing-coils of both elements of the motorthe field and armature; but I have made the discovery that a new andllseful result is or may be obtained by doing this under the con35 ditionshereinafter speci fied in the case of motors in which the fag, as above stateel, is artificially secured. In this my present inven tion resides. In illustration of the nature of this inven40 tion I shall refer to the accompanying drawings, in whichFignres 1 to 6, incl usi ve, are diagrams of different ways in which t.he invention is or may be carried out; and Fig. 7, a side view of a 45 form of motor which I have used for this purpose. The diag-rams in detail will be described separately. A B in Fig. 1 indicate the two energizing-50 circuits of a motor, and C D two circuits on the armature. Circuit or coil A is connected



in series wit.h circuit 0[' coil C, and the two circuits B D are similarly connected. Between coils A and C is a contact-ring e, forming olle terminal of the latter, and a brush a, 55 forming one terminal of the former. A ring cl and bl'Ush c similarly connect coils Band D. The opposite tel'minals of the field-coils connect to one binding-post h of the motor, and those of the armature-coils are similarly 60 connected to the opposite binding-post i through a contact-ring f and brush g. Thus. each motor-circuit while in derivation to the other includes one armature and one fieldcoil. Tbese circuits are of different self-in- 65 dl1ction, and may be made so in various ways. For the sake of clearness I have shown in one of these circuits an artificial resistance R and in the other a self - induction coil S. vVhen an alternating current is passed 70 through this motor it divides between its two energizing- circuits. The.higher self-induction of OIle circuit produces a greater retardation or lag in the current therein than in the other. The difference of pbase between the 75 two currents effects the rotation or shifting of the points of maximum magnetic effect that seCUl'es the rotation of the armature. In certain respects this plan of including both armatu re and field coils in circuit. is a marked 80 improvement. Such it motor has a good torque at starting; yet it has also considerable tendency to synchronism, owing to the fact that when properly constructed the maximum magnetic effecis in both armature and field 85 coincide-a condition which in the usual construction of tht\se motors with closed annature-coils is not readily attained. The motor thus constructed exhibits, too, a better regulation of current from no load to load, and 90 there is less difference between the apparent and real energy expended in running it. The true synchronous speed of this form of motor is that of the generator when both are alikethat is to say, if the number of the coils on 95 the armature and on the field is x; the motor will run normally at the same speed as a generator driving it if the number of field-magnets or poles of the same be also x. Fig. 2 shows a somewhat modified arrallge- 100 ment of circuits. There is in this case but one armature-coil E, the winding of which main-
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tains effects corresponding to the resultant poles produced by the two field-circuits. Fig. .3 represents a disposition in which both armature and field are wound with two sets of coils, all in multiple arc to the line or main circuit. The armature-coils are wound to correspond with the field-coils with respect to their self-induction. A modification of this plan is shown in Fig. 4-that is to say, the two field-coils and two armature-coils are in derivation to themselves anclin series with one another. The armature-coils in this case, as in the previous figure, are wound for differt'nt self-induction to correspond with the field-coils. Another modification is shown in Fig. 5. In this case only one armatnreccoil, as D, is included in the line-circuit, while the other, as 0, is short-circuited. In such a disposition as that shown in Fig. 2, or where only one armatUl'e-coil is employed, the torque on the start is somewhat reduced, while the tendency to synchronism is somewhat increased. In such a disposit.ion, as shown in Fig. 5, the opposite conditions would exist. In both instances, however, there is the ad van tage of dispensing with one con tact-ring. In Fig. 5 the two field-coils and·the armature-coil D are in multiple arc. In Fig. 6 this disposition is modified, coil D being shown in series with the two field-coils. Fig. 7 is an outline of the general form of motor in which I have embodied this improve-



ment. The circuit-connections between the armature and field coils are made, as indicated in the previous figures, through brushes and rings, which are not shown. In the above description I have made use of the terms" armature" and" field;" but it will be understood that these are in this case convertible terms, for what is true of the field is equally so of the armature, except that one is stationary, the other capable of rotation. I do not claim in this application the.method or means of operating a double-circuit motor by making its circuits of different self-induction or in any way retarding the phases of current in one circuit more than in another, having made these features subject of other applications; but What I claim is1. In an alternating-current motor, the combination, with field-circuits of different selfinductive capacity, of corresponding arlnahue-circuits electrically connected therewith, as set forth. 2. In an alternating-current motor, the combination, with independent field-coils of diffel'ent self-induction, of independent annature-coils, one or more in circuit with the field-coils and the others short-circuited, as set forth. NIKOLA 'I'ESLA.. 'Witnesses: ROB'f. F. GAYLORD, FRANK K HARTLEY.
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