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RAYMOND a. HEISING—, OF EAST ORANGE, NEW JERSEY, ASSIGNOR, BY MESNE ASSIGN-
n ;
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NEW YORK,
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To all whom, 5§ MAY concern;

States, residing at
Orange, in the county of Essex and
State of New Jersey, have invented certain
useful Improvements in Oseilla-
renerators, of which the following is
full, clear, coneise, and exgct description.

is invention
i * approximately
continuous high frequency oscillations.
roduce in a circuit high
frequency oscillations suitabie for wireless
telegraphy or the like, by meang of appa-
ratus whose Operation is not primarily de-
Pendent upon the production of g spark to
secure sudden increases in voltage. i
end this invention makes use of g mechanica]
contact-making means, Wh_ereb_y power iy

genera-
tor terminals ang that across the oscillation
“The current required to en-
ergize the resonant circuit js here supplied
conductively by metallic connection to the
generator instead of being supplied through
a spark gap. In thig specification the term
metallic connection ig used to include thoge
conduetors in whiel, metallic  conduction
takes place, as the ordinary metals, carbon,
ete., ag distinguished from a connection
which transfers electricity by means of g
spark or by convection.

This invention wi]l be more fully ex-

Which represents 2 rotating means for pe.
riodicaily connecting the oscillation cirenit
to the generator, combined with a device
adapted to secure constant speed of rotation.

Referring to the drawing, 1 represents g
11ig11~voltage direct-current generator; 2 rep-
resents two rotatable disks rigidly mounted
upon the shafy 3 and insulated from each
These disks have Projecting studs or
around their ejp-
number on each

of the brushes 5, the con-

that the difference of potential between these
isks is equal to the electromotive force of
€ generator, Tle brushes 6 are arranged
to make contact with the studs 4 in such a
way that each one of a pair of brusheg bears
upon a stud at ghe same instant. The
rushes 6 are Connected to the two terminalg
of the oscillation circuit, comprising con-
denser 7 ang inductance coi] 8, this circuit
being tuned to the frequency which it is de-
sired to generate, Another coi] 9 ig loosely
coupled to the coi] 8 and serveg to transfer
bower from the ahove mentioned resonant
circuit to g load in which it is to be con-
sumed, for example, to the antenna 10. The
shatt 3 is dpiven by means of 5 motor 11.
The operation of the system is ag follows :
At the instant at which the brugheg 6 make
contact wit]) 4 pair of studg 4, a rush of cyp-
rent takes place which charges condenser 7
to a voltage equal to that of the generator.,
ontact jg inunediatc]y broken “with the
disks and the condenser discharges through
the inductance coil 8, scillations are
therefore sef, up in the ecireuit 7—s8, which,
if the damping of the cireuit, due to the
drainage of pPower from it, and te the resist-
ance in it, is small, are persistent, that is, are
very little attennafeq as time goes op. After
the lapse of 5 time equal to one cycle, the
condenser 7 il again be charged to ap-
proximately its original potentia] difference,
this value, however, being slightly Jess than
the original because of the damping of the
oscillationg, If, at this time, the brushes 6
4gain make contact With a pair of studs, g
sudden rush of current will take place from
the generator ang renew the charge on the
condenser to iy original valye, Since, how-
ever, the losg of charge in the condenser dyy-
ing one eycle is relatively small, the poten-
tial difference between the brushes ang the
disks at the end of the first eyele will also be
relatively small, angd therefore the transfer
of power may take place Without the neces.
sity for heavy Sparking at the sinds when
contact is broken. This is in contrast to the
ordinary method of operation of such rego.
nant cireuits in which a disruptive discharge
OVEr a spark gap is relied upon to secure the
high voltage necessary to charge the reso-
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nant cireuit. Since in this device it is essen-
tial for proper operation that immediately
upon contact of the brush with a stud, a
charge shall flow to the condenser, no induc-
tances must be -inserted in the generator
leads, as is usual in the operation of previ-
ous devices depending upon a spark. Since
contact is made only at the pealk of the volt-
age wave, the generator will not act as a
dhort-circuit to the resonant circuit, and
these inductances may be dispensed with.
Tn order that the operation shall be satisfac-
tory, it is essential that the speed of the
motor be such as to insure contact of a brush
with a stud once every cycle, or at least once
every two or three cycles, so that the de-
crease in amplitude of the voltage wave, due

to damping, shall not be sufficient to produce

a spark. Due, however, to the fact that
there is then practically no tendency to
spark in this device, the studs 4 may be

spaced at distances small compared - with

those distances usual in the devices of the
class mentioned in which disruptive dis-
charge takes place. For this reason, al-
though. it is required that a large numper of
studs shall pass each brush per second, still
it is not necessary that excessive speeds of
rotation shall be employed. The problem
of securing sufficiently - high mechanical
speeds in those devices in which disruptive
discharge is relied upon has, as is well
known, been a difficult one to solve.

The remainder of the drawing represents
a means which may be used with this device
for insuring approximate constancy of speed.
Here, 12 is an alternating current generator
rigidly connected to the shaft 3 or adapted
to be positively driven by it. This genera-
tor supplies a tuned circuit comprising re-
sistance 15, condenser 14 and inductance 13,
connection being made to it by means of the
slip rings 16. This resonant circuit may ob-
viously be ineluded in the armature of the
alternator itself, but is here shown outside
for the sake of clearness. It will be ob-
vious that when the alternator is driven at
a speed corresponding to the resonant fre-
quency of the tuned circuit, the power dis;
sipated in the resistance of that tuned cir-
onit will.be a maximum, since the current in
it will be a maximum. This fact is made
use of in securing speed regulation in the
manner to be described later. The motor
11 is supplied from a source of constant
voltage 17, and has included in its armature
cirouit o resistance 18. Recalling that the ef-
fect of such a resistance upon the operationof
the direct current motor is to lower the ef-
fective vcliage over the terminals of the
latter as tne load increases, the method of
maintaining constant speed will now be ap-
parent. Suppose that the resonant circuit
13, 14, 15 is tuned to & frequency slightly

frequency,

by eurrent is supplied by

1,240,208

higher than that which would be developed
were the alternator running at the speed re-
quired for operating the contact-making de-
vice. Then, if for any reason the speed of
the alternator inecreases, a larger current
will be set up in the tuned circuit, which
will consequently increase the load uponthe
alternator 12, and therefore also on the meo-
tor 11. But the effect of this increase in
load is, as stated before, to lower the effec-
tive voltage over its terminals, and the speed
of the shaft will therefore tend to fall again
to its original value. On the other hand, if
the speed of the motor is' decreased, the fre-
quency developed by the alternator will de-
part still more from that required for reso-
nance, the load on the generator and motor
will decrease, the voltage over its terminals
will increase, and consequently the speed
will tend to rise again to the correct value.

What is claimed is: 85

1. In an oscillation generator, the combi-
nation of a source of electromotive force, a
complete oscillation circuit, means for pe-
riodically connecting said circuit to said
source and for perlodically isolating said
circuit from said source.

9. An oscillation generator comprising an
oscillation cireuit having a constant natural
frequency, a source of electromotive force,
means for supplying said circuit from said
source at times differing by integral multi-

ples of a natural period of said circuit, and

translating means associated with said cir-

cuit. , : o
3 An oscillation generator comprising an 100

oscillation circuit having a constant natural

frequency, a source of electromotive force,

contact-making means for establishing a

metallic connection between the terminals of

the resoant circuit and the terminals of the 105

source of electromotive force at times differ-

ing by integral multiples of a natural pe-
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riod of said oscillation circuit, and translat-

ing means associated with said circuit.

1 An oscillation generator comprising an 110
oscillation eircuit having a constant natural
_ a source of electromotive.fnrce,
contact-making means for establishing .. me-
tallic connection between the terminalg of
said-cirenit and of said source at those times 118
at which the potential difference between the
terminals of the oscillation circuit and those
of the source of electromotive force is rela-
tively small, and translating means -associ-
ated with said circuit. -

5. An oscillation generator comprising a
resonant circuit having a constant natural
frequency, a source of electromotive force
and a rotating contact-making means where-
metallic conduc- 125
tion from said source to said circuit at those
times at which the voltage over said con-
tacts 1s relatively, small.
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6. An oscillation generator comprising g
resonant circuit, a source of electromotive

force, a rotatable member
of equally spaced contact

Carrying two sets
studs, one of each

of said getg being connected respectively to a

terminal of said source,
nected with said reson

two brashes con-
ant circuit, said

1,240,206 53
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brushes being adapted to make metalli
nection respectively with a stud of eag
and means for rotating said member,
In witness whereof, T hereunto subs
my name this 7th day of October A, D, i

RAYMOND A, HEISING,

Crie
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