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Phase

NITIAL VALUES = 1.5uF, 2000V X 12 (= 0.125uF @ 24kV)
(0.1uF (0.05-0.25), @ up w0 25kV. -TUNE FOR RESOMANCE-

Anfangswerte: 2,5 uF /2000 V x 12 (= 0,208uF / 24 KV

SPARK GAP .003-.0107
CAP 23pF/3150V

{0,1 1F (0,06-0,25) bis 25 KV - Resonanzabstimmung Erreger Spule
Funkenstrecke 0,005 - 0,010 Zoll

Kondensator 33 pF/ 3150 Volt

(Aussage wurde nach Absprache in
Ubereinstimmung mit Text (S. 24) korrigiert)

N = Neutral = Nullleiter
Line = Phase

DPDT = Zweipoliger Schalter
Speed ADJ Variac = Geschwindigkeitsregler EXCITER = Erreger
Line Fuse = Sicherung fiir Phase

Spule. 100 Wdg #10 AWG Magnetdraht
HPT oder HAPT 451 uH, 1,3 Mhz

Armature Fuse = Sicherung fiir Motor

Inverter Duty = Spannungsspitzen fest

3 1
Netz-
Sicherung

Phase

COIL 100T #10AWG (HAPT), 451uH, 1.3MHz

I

Nullleiter
0
120V Sicherung
350 Wdg (x2) [
E #10 AWG HAFT o
| Stelltrafo
‘T' I Erreger'_] :
. % |o—> < |
120V 230/240V/ 4z A !
b—[ 4
10 KW ~400 Hz : |_. : :
L v
3100 Wdg [x2) e
#20 AWG oms
Spannungs- R E B
spitzen fest - :
Motor
o[z #
regelbar
180 Volt Nullleiter
2500 U/min
44—
EXCITER COIL

)

1

240 Volt
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POLARIS LASER LAMINATIONS — Generator Core; Rotor

TORELCO — Toroidal winding service and completeecprocessing ready to ship
FASTENAL — Retaining (bonding) compound (Loctite86%onds rotor to shaft) with activator
EIS — Mica tape; 20 gauge Magnet wire

S & W — 10 gauge Magnet wire

INDUSTRIAL SENSORS AND CONTROLS (ebay) — Motor cmiter KBIC-240D variable speed
DC motor controller; Resistor

MOUSER — Capacitors, Enclosures, Variac, RectifiStart/Run switch

JDS (ebay) — V belt; pulleys

EMCO PLASTICS — End plates

ASHEVILLE-SCHOONMAKER MICA — Mica plates

DISCOUNT STEEL — Aluminum squares (spacers)

BRIGHTON BEST — 8 in. bolts

MCMASTER-CARR — Clear acrylic tube for exciter coill

LAKE CITY ELECTRIC (ebay) — Variable speed DC Mofdrhp)
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GENERATOR STATOR AND ROTOR DRAWING # 7410-1

USE MATERIAL : 24GA / MI9CS (0.025")
STACK AND TIG WELD STATOR AND ROTOR TO : 3.500+/-1 LAMINATION LENGTH

REAM TO SIZE
@ 0250
+/-0.001
0000

4 TIG WELDS ON OD OF ROTOR @ 12000
@ $.000
4 TIG WELDS ON 0D OF STAT
(o] » 5974

- 1500 -

@ 4000
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= # 0

GENERATOR STATOR AND ROTOR DRAWING # 7410-1
USE MATERIAL * 24GA / M19C5 (0,635 mm)
STACK AND TIG WELD STATOR AND ROTOR TO* 88,9 mm +/-1 LAMINATION LENGTH

REAM TO SIZE

@ 6,35
+/-0.001
a0

4 WIG Schweiungen am Rotor

4 WIG Schweilfungen am Stator

@ 152,4
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279,4

| 1143 ‘ 101,6

e

i it I
22,225 ] / . e
+ 0000 Standard Keilnut 3/16 x 3/32 ‘ it
- 0004 Standard Anphasung 4,7625 x 0,09375
(2 PLCS)

Material: hochwewrtiger Stahl 1144
mit 4 Kerbverzahnungen
(Verdickung) siche Detaildarstellung

4 SPLINES (RAISED STAKE)
EQUIDISTANT AROUND SHAFT
CIRCUMFERENCE

4 Kerbverzahnungen,
gleichverteilt um die Welle

SPLINE DETAIL

Wir haben die Kerbverzahnung nicht verwendet, sondern mit LOCTITE 648 die
Welle mit dem Rotor verklebt. Das funktioniert sehr gut wenn beide Teile gut
ineinander passen.
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Durchmesser: 381 mm

190,5
D: 62,23

419,10

Material:
G10/FR4
Dicke: 15,875 381
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NEMA #6 Polyester
gebundene, flexible Mica Platte
.030" stark

alle MaRe +/-.015"
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WOUND CORE




MICA TAPING

i<

)2

ACRYLIC TUBING & PLATE

EXCITER COIL




MICA PLATING BOTTOM

' —
FIBERGLASS SLEEVING MOTOR CONTROL BOX

ASSEMBLY MARKS
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END PANEL FRONT

END PANEL REAR OUTER WRAP
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TOROIDAL WINDER

G
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ELECTRICAL BOX

END PLATES WOOD FRAME
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MOTOR CONTROLLER 20 GAUGE MAGNET WIRE

Y

10 GAUGE MAGNET WIRE SPACER BLOCKS
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- UNrTED STATES

PaTenT OFFICE

NIKOLA TESLA, OF NEW YORK, N. Y.

ELECTRIC GENERATOR.

SPECIFICATION forming part of Letters Patent No. $11,018, dated January 2, 1824,
Applioation Bled Augnst 19,1893, Serisl No.483,562. (Nomedel.)

To all whom it concern:

Beit known that ], NIKOLA TESLA, & citizen
of the United States, residing at New York,in
the county and State of New York, have io-
vented certanin new and useful Improvements
in Electric Generators, of which the follow-
ing is a specification, reference being had to
the drawings accompanying and forming &
part of the same. g )

In an application of even date herewith,
Serial No. 483,563, [ have shown and desoribed
a form of engine invented by me, which, un-

_der the influence of an applied force such as

the elastio tension of steam or A gas under
pressure, yields ro oseillation of constant
period. .

In order that my present invention may be
more readily understood I will explain the
eonditions which are to be observed in order
to secure this resnlt. ]

It is a well known mechanical principle
that if a spring possessing A sonsible inertia
be brought under tengion, as by bein,
stretched, and then freed, it will performn vi-
brations which are isochronons, and as to
period, in the main, depeundent upon the ri-
gidityof thespring, and itsown inertin orthat
of the system of which it mayform an imme-
diate part. This is knowa to-be true in all
cases whera the force which tends to bring the
spring or movable system into given position
is proportionate to the displacement.

fn ¢ construotion of my engine above re-
ferred to 1 have followed and applied this
principle, that is to say, 1 employ & cylinder
and a piston which in any saitable manner I
maintain in reciprocation by steam or gas
under pressure. To the moving piston or to
the oylinder, in case the latter reciprocate
and the piston remain statlonary, & spring is
connected soas to be maintained in vibration
thereby, and whatever may be the inertia of
the piston or of the moving system and the
rigidity of the spring relatively to eaoch other,
provided, the practical limits within which
the Jaw holds true that the forces which tend
to bring the moving s{‘s&em toa given position
are proportionate to thedis lacement, are not
exceeded, the impulses of the power impelled
piston and the natural vibrations of the spring
will always correspond in direction and coin-
cideintime. Inthecnseof theenginereferred

to,the ports are soarranged that the movement
of the piston within the eylinder in either di-
rection ceases when the foree tending to impel 55
it and the momentam which it has acguired
are counterbalanced by the increasing press-
ave of the steam or compressed air in thatend
of the cylinder toward which it is moving, and
as in its movement the piston has shut off at 6o
agiven point, the pressure that impelled itand
established the pressurathattendstoretarnit,
it is then impelled in the opposite direction,
and this action is continued as long as the
requisite pressnre is applied. 7T'he length of 65
the stroke will vary with the pressure, but
the rate or period of reciprocsation is no-more
dependent upon the pressure applied to drive
the piston, than would be the period of oscil-
lation of a pendnlum permanently maintainod
in vibration, upon the foreo which periodieally
impels it, the effect of variationsin snch force
being merely to prodace corresponding varia-
tions in the length of stroke or amplitude of
vibration respectively. _

In practice I have found that the best re-
sults are secured by the cmployment of an
aiv spring, that is, a body of coufined air or
gas which is coipressed and rarefied by the
wovewments of the piston, and in order tg se-
oure a apring of constant rigidity I prefer to
ewploy a separate chamber or eylinder con-
taining air at the normal atmospheric press-
nre, although it wmight be at any other press-
ure, and in which works & plunger connected
with or earried by the piston rod. The main
reason why no engine heretofore bas been
capable of producing resunlts of this natuare is
that it has been customary to connect with
the reciprocating parts & heavy fly-wheel or
some equivalent rotary system of relatively
very great inectis, or in other cases where no
rotary system was employed,as in certain re-
ciprocating engines or tools, no regard has
been paid to the obtainmentof the conditions
essential to the end which I bave in view,
nor would the pressure of such conditions in
said devices appear to result in any special
advantage.

Such an engine as I have described affords
s means for accomplishing a result heretofore
unattained, the continued prodaction of elec-
tric currents of constant period, by impart-
ing the movements of the piston to a core or

-~
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90

-

00



2 511,016

-coil in & magnetic field. Itshould be stated
however, that in applying the engine for this
purposs certain conditions are encountered
which should be taken into consideration in

-order to satisfactorily secure the desired re-
sult. 'When & conduator ig moved in & mag-
netic fleld and a current cansed to circulate

@

thereir;jlthu electro-magneticreaction betwoen -

it and the field, might disturb the mechanical
10
ot of isochronism. This, forinstance, might
ocour when the éleotro-magnetic reaction is
verygreat incomparisontothépowerof the en-
gine, and there is'a retardation of the current
80 that the electro-magnetic )
bave an effect similar tothat which would re-
sult from a variation of the tension of the
spring, but if the cireuit of the generator be
B0 ldf'uated that the phases of the electromo.

5

20
is to say, when the ourrent is not retarded,
then the generalor drivan
morely as a frictional resistance and will n;&
a8 & rale, alter the period of the mechani

25 vibration, althongh it may vary its amplitude.

This condition may be readily secured by

Properly proportioning the self indoetion and

capacity of the circuit fneludip

tor, ‘T have, however, obsery

faot in connection with the use of such en-
gines as 8 means for running a generator,
1hat it is advantageons that the perioed of the
engine and the natural perlod of eleotrical
vibration of the generator should be the same,
a8 in such case-the best conditions for electri.
cal resonance are established and the possi-
bility of distorbing the period of mechanical

3

35

vibrations i rednced to a minimum. Ihave

fonnd that even if the theoretical conditions
Decessary for maintaining a constant riod in
the engine itself are not exactly maintained,
atill the engine and generator combined will
vibrate at a constant period, For example, it
instead of usingin the engine an independent,
cylinderand plunger,asan airspringof prac-
tically constant rigidity, I cause the Ppiston to
impinge upon air cushions at the ends of its
own eylinder, although the rigidity of such
-cushions orsprings might be considerably af-
fected and varied by thevariationsof pressure
within the eylinder, still by combinipg with
such an engine a generator which has & period
of its own approximately that of the engine,
constant vibration may be maintained even
through s considerable ran geof varying press-
ure, owing .to the controlling action of the
electro:magnetic system. I have even found
that under certain conditions the influence
of the eleotro-magnetic gystem may be made
80 great as to eatirely control the period of
the mechanical vibration within wﬂlee limitg
of varying pressure. This is likely to occnr
in those instances where the power of the en-
gine while fully capable of maintaining a
vibration once started, is not safficient to
chanﬁe its rate. So, for the sake of illustra-
tion, if a pendalum is started in vibration,

40

45

50

55

(1]

.65

oscillation to snch an extent as to throw it-

reaction might

-tive force and current ooincide in time, that-

by the engine acts’

aud a small force applied periodipally in the
roper direction to maintain itin motion, this
orce would have no substantial
the period of the oscillation, unless the in-
ertia of the pendulum be small in‘comparison
to the implling force, and this wonld be true
ho matter through what fraction of the period
the force may be applied.. In the case ander
consideration the engine is merely an agent
for maintainiog the vibration once started,
although it l!llf be understood that*this does
not. préelude the performance of usefal work,
which wonld simply resalt in a shortening of
the stroke. Myinvention, therefore, luvalves
the dombination of a Ppiston free to recipro-
cate under the-influence of steam or a

noder pressure and the movablo.element of-
-an eleciric genarator which is in direct me-

chanical conneption with the pistan, and it
is more especially the objectof my invention
to secnre from snch combination elegtrio enr
rentsof a constant period. In theattainment

‘of this object I have found it preférable to

the genera-
the f;nher ;

.construct the engine so that it-of 1tself con-

trols the period, but as I have stated before,
I may so modify the elements of the combi-
nation that the el_ecti-o—mn,znetio system may
exert 8 partial or even complete control of
the period. . ;
In’illustration of the manner in which the
invention is- carried ‘ont T
accompanying drawings,
BUTo 1 is & central sectional .view of an
engine And generator embodying the inven-
tion. Tig. 2'is a modifieation of the same.

in.which warks & piston B. Inlet ports C ¢
pass throngh the sides of the cylinder open-
ing at the middle portion thereof and on oppo-
sitesided. Exhnual;portaDDextqnd thropgh
the walls of the cylinder and sre lonﬂed
with branches that open into the interior. of
the cylinder on each side of the inlet ports
and on_opposite sides of the cylinder. “The
piston B is formed with two circomferential

openings G in the piston with.the oylinder on
op{:oﬁte sides of said piston respectively,

he partioular construction of the oylinder,
the piston and the ports controlling’ it may
be very much varied, and is not in itself ma-
terial, except that in the spacial case now un-
der consideration it is desirable that all the
ports, and more especially the exhaust ports
should be made very much larger than is usy-
ally the case so that no force due to the ge-

tion of the steam or compressed air will tend

to retard or affect the retarn of the piston in
either direction. The Piston B 13 secured to
a piston rod H whiok works in suitable stufr.
ing boxes in the heads of the cylinder A.
“This rod is prolonged on one side and extends
through bearings V In a aylinder I
[mounted or supported in
and within which is a disk

ried by therod H. The cylinder I'is withont

ntrol over
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now refer to the

Ico

Referring to Fig. 1 A is the main eylinder
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.| grooves E I which communieata through -
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ports of any kind and is ai‘r-tight'exeept asn .












