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To all whonv it nvay concern: Be it known thatI, NIKOLA TEsLA, a citizen of the United States, residing at New York, in the county and St,ate of Ne\v York, have in5 vented certain new and useful Improvements in Methods of and Apparatus for Producirig Currents of High Frequency, of which the following is a specification, reference being had to the drawings accompanying and forming IO a part of the same. The apparatus for producing electrical currents of very high frequency in which , is embodied the invention of my present i application involves as Us chief element : [5 means forthe periodic charging of a condenser or circuit possessillg capacity by the energy of a given sonrce and the discharge of the same through a circuit of low self-induction, whereby the rapid succession of impulses 20 characteristic of a condenser discharge under snch circumstances is made available for many practical and useful purposes. The general arrangement of circuits and apparatus which I prefer for ordinary appli25 cations of this invent·ion I have shown and described in an application filed bymeApril22, I8DG, Serial No. 588,534, as comprising a local circuit of high self-inductiollconnected with a source of s:upply, a condenser, a discharge30 circuit of low self-induction, and a circniteont,roller operating to alternately effect the charging of the eondenser by 1,he energy stored in the circuit of high self-induetion and itsc1iseharge through that of low self35 induetion. I have shown, how~ver, in the applieat.ion referred to as the souree of supply a continuous - eurrent generator, or in general a source of direct currents, and while the principle of operation and the general 40 character of the apparatus remain the same whether the eurrent of the source be direct or alternating, yet, the economical utilization of the latter in vol ves certain specia,l principles and "appliances which it is my present object 45 to illustrate as the basis for the elaims of invention made herein. When the potential of the SOl1l'ce periodically rises and falls, whether with reversals or not is immaterial, it is essential to eeo50 nomiealoperation that the intervals of interruption of the charging-current should bear a definite time relation to the period of the



currellt, in order that the effecthTe potential of the impulses charging the condenser may be as high as possible. I therefore provide, 55 in case an alternating or eq nivalent electrolllotive force be employed as the source of supply, a cireuit-controller which will interrupt the charging-circuit at instants predetermined with reference to the variations of 6c potential therein. The most practieable means for aecomplishing this of whieh I am awal;e is to employ a synchronous motor connected with the SOl1l'ce of supply and operating a circuit-eontroller which interrupts the 65 charging-current at or about the instant of highest potential of each wave and permits the condenser to diseharge the energy stored in it through its appropriate circuit. This apparatus, ,yhich may be considered as typi- 70 cal of the means employed for carrying out the invention, I have illustrated in the aceompanying drawings. The figures are diagrammatic illustrations of the system in i'1lightly-modified forms, and 75 will be described in detail in their order. Referring to Figure 1, A designates any source of alternating or equivalent current, from whieh lead off mains A' A'. At any point where it is desired to produce the high- 80 frequeney eurrents a branch circuit B is taken-- _____ off from the mains, and in order to raise the potential of the current a transformer is employed, representeel by the primary C and secondary D. The eireuit of the secondary 85 includes the energizing-coils of a synchronons motor E and a circuit-eon troller, which, in the present im;tance, in Fig. 1 is shown as composed of a metal disk F with insulated segments F' in its periphery and fixed to the 90 shaft of the motor. An insulating-arm G, stationary with respect to the motor-shaft and adjustable with reference to the poles of the fixed magnets, carries two brushes H H, which bear upon the periphery of the disk. 95 "Vith the parts thus arranged the secondary eireuit is completed through the coils of the motor whenever the two brushes rest upon the l1ninsulated segments of the disk and interrupted through the motor at other times. 100 Such a motor, if properly constructed, in wellunderstood ways, maintains very exact synchronism with the alterations of the source, and the arm G may therefore be adjusted to
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intcrrupt tho curren t at any determined point ill its waves. It will bo unclorstood that by the propor relations of insulated and conducting' segments and the motor-poles the 5 current may be interrupted twice in each complete wave at or about the points of highest potentia1. The self-induction of the cirouit containing: the motor and controller should be high, and the motor itself will 10 usnally be constrncted in snch manner that no other self-induction device will be needed. rrhe energy stored in this circuit is ntilized at each break therein to charge a condenser K. \Vit·h this object the terminals of the 15 condenser are connected to the two brushes II II or to points of the circuit adjacent thereto, so that when the circuit through the motor is interrupted the terminals of the 11l0torcircuit will be connected \dth the condenser, 20 whereby the latter will receive the high-potential indnctive discharge from the motor 01' secondary (·ircuit. The condenser discharges into a circllit of low self-induction, one terminal of which is :?5 connected tlil'ectly t.o a condcnser-terminal and the othor to tho brush II oPPoRite to that connected with the other condenser-terminal, so that the discharge-circuit of tho condonser will bc completed simultaneously with the 30 lllotor-circnit and interrnpted while the motor-eircuit is broken and the condenser being charged. Thc discharge-cirenit contains a primary M of a few turns, and this induces ill a sec35 ondary N impulses of high potential, wbich by reason of their great frequency are available for the operation of vacuum-tubes P, siugle terminal-lamps Ii, and other nm'el and 11sefnl purposes. 40 It is obyiolls that the snpply-current need not be altemating, provided it be converted or tmnsfol'llled into an alterna.ting currcnt before reaching the controllel·. For eX~l111plc, tllO present improyemcnts are applicable to 45 various forms of rotary transformers, as is illustrated in Figs. 2 and 3. E' designates a continuous-curront motor, here represented as having four lield-poles wound with coils E" in shunt to the armatut'o. 50 The ]i11e-\yires B H COllnect with the hrushes b b, bearing on the nsual commutator. On an extension of the motOl'-shaft is a circuit-contl'ollet' composed of a crlimICI' the S111'face of which is di vided into four condncting"SS segments co alldfonr inslliating-scgments (l, the former beillg diametrically conneeted in pairs, as shm\"]l in Fig. :3. Throngh the shaft nm two insulated COllductors e e from any two comll1utator-scg'6c ments ninet.y clegrees apal't,and these connect with the two pairs of segments c, respeetiYely. ,YiLh such arrnngemon t it is eyident that any two adjacent segments c c become the terminals of an alternating-current source, so that 65 Htwobl'ushes II II be applietl tothepcl'ipltery of the cylinder they will takc off current dur-



ing such portion of the wave as the width of segmenti and position of the brnshcs may determino. By adjusting the position of the brushes rolat.ively to the cylinder, therefore, the alternating current delivered to the sogments c c may be interrupted at any point in its waves. \Vhile the brushes II II are on the conducting-segments the current which they collect stores onergy in a circuit of high sclf-induction formed by the wires f ;-; self-imluctioll coils S S, the conel nctors B H, the brushes, uml commutator. \Vhen this circuit is intorTuptedbythe brushes II II passing onto tho iusulating-segments of the controller, the highpotential discharge of this circuit charges tho condensers1\: K,whie11 then discharge throngh the cil'cuit of low self-imInctiOll containing the primary M. The sccondary circuit. N contains any deviccs, as P Ii,for utilizing t,he cut·rent. The mechanical constmction of the cireuitcontroller may be greatly varied, and in other respects the dctails shown and described are merely given as typical illustrations or tlle nature and purpose of the in\'entioll. What I claim is1. The method heroin descrilJed of prothwiug electric currents of high fre(FlOllcy"yhiclt consists in gcnerating an alternating cUlTent, charging a condenser thoreby during determinate intervals of each wavo of said ClllTent, and discharging tho cOlldonsOl' throngh a circuit of low self-induction, as hcrein set fOI·th. 2. The combination with a sourcc of alternating curren t, a cOlHIenser, a eircn it-con koller adapte(l to direct the current dllring detcrminate inten'als of each ",ave into the COlldense]' for charging the same, and a circl! it of low self-illduetioll into which t11C condensOl' disc]uLI'ges, as sct forth. 3. The combination with a sourcc of alternating cnrrent,a synchronous lllotoropcmtell thorcby, a circuit-controller operated by tho motor and adapted to interrupt the circllit through the motor at determinate points in each wave, a condenser connected \Yith the motor-circuit and adapted on the interruption of the salllO to receivo the energy stored therein, and a ci ee-n it into which the condcnser clischarges, as set forth. 4. rrhe combination with a source of altel-nating current, a charging-circuit in which thc energy of saitl CUlTont is stored, a eircn itcontroller adaptcd to interrupt the chl1l'gingcircuit at determinate points in each \ntye, n c011(1enser for receiYing, on the intcrruption of the charging-circuit, the energyaCCl11l1Ulatcd therein,anll a circuit into which the condenser discharges when connected therewith by the cil'cuit-collt.roUer, as set forth. NIKOLA TESLA. \Yitnesses: 1\I. LA ,YSON D YEn, DnURY \\T. COOPER
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