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New Process for the Generation of Electrical Energy.

1, (jARtOS Bexrrez, Civil Engineér, of 141, OOainpo 'Sﬁeet,-in'Gua‘dalajara.,'

- Mexico, do ‘hereby declare the nature of this invention ‘and in what manner
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the same is to-be perfoimed, to be particularly described and ascertained in and
by- the. following statement:— : . S

: '_l‘h.is invention relates ‘to a mew utilisation of 1ha high frequency -currents or
electrical oscillations, by imeans of which a constant production of electrical
energy can be secured, under unusually simple, econoinic and practical con-
ditions. . i » . ) o - , .

. Such results are attained by means of ihe procedure- disclosed in present
applicant’s English Patent Specification No. 14,311, filed on October 9th, 1915,

" but in order to obtain a better utilisation of said high frequency currents, and
“-the automatic operation of the mechanisms employed in such procedure, I
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have. invented. a novel arrangemeunt of parts,”#rom which are. derived several
-other’ advantages ‘that will, be hereinafter described and set forth with par-
ticularity in the claims.appended hereto. .. . . | L
- = Synthetically, in such procedure so improved, are employed two Lalteries of
-accumulators, and .one of these batteries is 'supposed that has been previdusiy

~-charged by proper means, Afterwards same said battery .discharges through a -

* cireuit, in which are provided.means for .the utilisation of the greater part of
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-+ shunted from said circuit; into an oscillatory. circuit in which the second .battery
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the - power .produced by such discharge, and the remnant of same power is

1§ connected. Said oscillatory eircuit is furthermore provided with a rectifier,
.which properly directs the electrical oscillations in such a manner, that they
“are-forced 1o pass constantly . through said second battery from, the positive to
the uegative pole. On the other haud, asz, in such oscillatory civeuits the
numhber of qscillations per second can be varied at will, the current sirength,
developed by these oscillations® can be accordingly regulated, and thus the
complete charge of the second Lattery can be produced in the same lapse of
-time in which the first battery discharges. Therefore ii is only question of
reversing the connections of said batteries from time to time and to repeat the
same procedure, in.order to obtain a, continuous production of electrical energy.
.- The invention is illustrated in the annexed drawing in which: Figure 1.shows
the; circuit connexions of the arrangement and a perspective view of a com- .
mutator ;, Figure 2 is a lateral view of a part of same apparatus; and Figures 3

. and 4 are parts of sume machine, whose location and use will be hereinafter

explained.

.. Bame figures are emﬁloyed to designate corresponding i}é,rts throughout the
- views. : s : o i ' L
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In Figure 1 -are depicted two batteries of accumulaiors 1—2 and 3—4 con-
nected in series, but obviously any other conunection can be used, and no matter
What'an-an-gement is employed, their positive poles 23, 25, are joined thl:ough
the ammeters 22, 24, with the terminals 17, 20, of the commutator,

Such commutator consists of a cylinder 5, mounted on. a _rota._tix':é. shaf_'tj. 6,
‘passing through two different supports 7 and 8, and same cylinder is provided
with the conductive paths 9, 10, 11, 12, conveniently insulated and distributed
on its surface. Furthermore same said cylinder is provided with the conduc-
tive paths 14 and 15, that can be better seen on the cross sectional view shewn by
Figure 2. Said paths made of metailic strips bent in the arc of a circle, are
fixed at one of ithe ends of same cylinder, and are arranged to make coutact with
the brushes 17, 18, 19, 20, properly insulated and fixed to a ring 16, which
encircles the above mentionced cylinder 5, and is fastened to the same hase of
the apparatus.

Said brushes are provided with their correspouding sockets, into which can
be fitted plug connectors from the above described batteries and further apparatus
as follows: terminal 17 is connected as above stated, with the positive pole 23
of battery 1—2; terminal 20 is connected through the ammeter 24, with the
positive pole 25 of battery 3—4 ; terminal I8 is conunected through the wire 26,
with the terminal 27 of a direct current motor, whose terminal 28 is-joined
through the adjustable resistance 29 and the wire 30, with the terminal 31 of the

commutator; and finally terminal 19 is comnected. through the wire-32, wlth-

the walves 33, 34, of an electrolytic vectifier, whose other two valves 35, 36,
~are connected by means of the conductor 37, with the terminal 38 of same
commautator. - - - T - R o
This apparatus is furiherimore provided with the terminal 39, which is alter-
natively connected with the negative poles of each one of the above mentioned
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batteries, through the brushes that can be seen'in the figure in contact with the -
cylinder 5. Under these conditions the apparatus 40 and 41, which are

employed to produce a practical purpose independent of the running of the
- ““ plant;?’ and which are connected to both terminals 31, 89, will be alterna-
tively in circuit with the discharging battery, and thus part of the power pro-
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- duced by such discharge; will be utilised by said apparatus without impairing

the normal running of the whole mechanism, as wiil te hereinafter explained.

On the other hand, an alternator 42, is coupled to the above mentioned
motor 27-—28, which in this manner can be rotated at a projer speed in. order
to attain the desived frequency. Both terminals of said alternator are con-
nected through the inductive resistance 43, with the poles 44, 45, of the primary
aof a step.up transformer, whose secondary 46—47, duly connected to the con-
denser 48, will finally produce the high tension alternating currents required
for the charge of said condenser. However the usé of said motor and alternator,
is not at all indispensable in this process, and the same results could be attained
if the primary 44—45 of the transformer joined to an ordinary interrupter, te
directly connected to the discharging battery. : P

The terminals 49, 50, of such condenser are connected: through an arc-lamp
of the Poulsen type 51—52, or through an adequated spark-gap with the atove
mentioned rectifier 33, 34, 35, 36, and hence with the battery that should be
charged, which at the instant depicted by the figure is the battery 3—4.

40

Extending into ihe arc chamber are the poles of a strong electromaunct, the =

- coils of which are in series with -the are, so that
current, :

In this manner, the strong magnetic field which exists between the poles of
the magnets acts on the are, and owing to stch action combined with the
mfluence of the voltage developed by the secondary 46—47 of the transformer,

1t happens that said action and ivfluence being about equal in value, are each

of them alterratively greater than the other, so that the vol'fage across the arc

itheir exciting current is the are

automatically rises and falls. Therefore, when the action of the Jf.na,gmatic{j
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field is greater than the voltage produced by the secondary of the transformer, .
the current produced by said secondary has uct enough pressure to pass across:
the arc¢ and the condenser is chargsd, Lut 2u instant afterwards said action
decreases in value, and the condenser dischzrges across same said arc. On the
other hard owing {o the escillatory mnature of the c.ircuit, whi_ch s urranger},
with proper values of capacity, inductance, and resistarcee, .said charges zud
discharges of the condenser can be obtained several milions of times per sacound
if desired, and in this manner a current of a great number of amperes can be
secured through the oscillating circuit, even with a small amount of electricily
stored by sa’d condeuser. Just in the same manner as with a gallon of water

could be produced a current of ore thousand gallons per second through a pipe, .

if such pipe be connected with two different vessels, and said guantity of water
could be forced through such pipe, by means of a piston adapted to one of said

" vessels, so as to transfer same said guantity of water from one to another vessel,

one thousand times per second. Obvidusly what can be easily performed with:
electricity, is not so feasible with the water, o
Speaking in other terms, the small amount of electric power taken by the
direct current motor 27—28, appears with a small loss on the alternator 42, and
such power is delivered to the primary 44—45 of the transformer. Again, the
inductive action of this transformer produces on the secondary 46—47, a similar
power still diminished in accordance with the efficiency of such apparatus, and
findlly the covdenser is charged with a small amount of electricity in order to
be converted into oscillatory energy. Obwviously, if such electric power instead
of being stored by said condenser had been simply rectified, and directly applied
to the charge of one of the ahove mentioned batteries, such power would only
produce a very small effect on these accumulators, and the whole discharge of
the other battery would never cause the complete charge of the second group.
On_the contrary, if sume said power is stored by said condenser 48, and this
condenser is properly connected to an oscillatory circuit in which one of said’
batteries can be .joined, and furthermore if by means of a rectifier the high
frequency currents produced in such oscillatory circuil are forced to pass from
the positive .io the necgative pole thrvough said battery ‘of accumulators, it is
ohvious to state that it is always possible to secure by these means, the number
of amperes required by said accumulators in order to get them charged in a
given time. That is to say, with a small nuvmber of coulombs stored by the .
condenser 48, it is pussible to produce on the oscillatory circuit a great number
of amperes, if same said small numher of coulombs are forced to pass and repass
through “said circuit, thousands or millions of times per second, just as was
explained with the water analogy. ' ' ' . :
On the other. hand, the values of the above named quantities: capacity,
resistance, inductance and voliage can be varied in very wide limits, and {here-
fare it is always possible to attain the required conditions in each case, in order
to ‘produce a given number of oscillations per second: The capacity of- the
condenser can be adjusted to a certain value by increasing or diminishing the
surface of its coatings. The resistance of the circult can be adjusted to the
required value by varying the length of the are in the Poulsen lamp, or varying
the mnumber of lamps eonnected in series or parallel in the circuit, The
inductance of said circuit can be varied by winding part of same circuit on an

- insulating frame, in such a manner as to obtain the number of turns required.

to produce the desitred inductunce; and finally, the charging voltage can be
regulated by increasing or diminishing the number of turns in the secondary
of the trangformer, or by varying the diametier of the wire employed in such
ceil. Finally in order to obtain a better efficiency from the alternator 42,

_it is- convenient to use the resomance eoil or adjustable inductive resistance 43,

in the circuit conneciing said alternator with the primary 4445 of the trans-
former. By so doing it is possible to adjust said resistance in order to obtain
a state of resonance. in the circuit, and in these conditions the current produced



i | 121567 ¢

by s.nd :ﬂfel_‘pator will .bé —111 ‘p_l_lase with ﬂ;es‘imll-)més_ed:_\l_ﬂ..__‘M. F.; therefore the.’

effective watts will be a maxmmpum in the primary and. secondary eircuits.
> it b B wl L g . "

The adjustable resistance.29, which is disposed in ‘the circuit connecting each |

battery of -accumulators with the motor 27—28, is employed to adjust the
current of the discharging battery to a fixed value, since 1t 1s important.te
obtain a constant number of revolutions from the alternator. - -
The commutator is furthermore provided with the voltmeters 56 and 57; and
by means of the switches 68 -and 59, the circuits conuecting respectively- both
poles of each battery, can he closed through:said meters, and the voltage of the
discharging current may be so determined when desired. Finally, by means
of ‘the switch 60 connected across the.terminals of the.apparatus 40 -and 41,
such apparatus may be put on or out of operation at.will, IR
With this’ arrangement, the "initial charge of any of

f thc .-éhove-inéﬂtiﬂ;ied
batteries, may be obtained by means of same motor 27—28, which in this éase

should be discounected from the alternator 42, and coupled to any other motor, .T

in ‘order to be operated as a direct current generator. Such motor which ‘is
not illustrated in the drawing, may be a petrol or combustion engine of any
kind, capable of an independent operation, ' i ' -

In such case, if i is desired to give a charge to any of the above 'mentioned.'_
20

batteries, , the switch 60 should be closed, and next disconnecting”. the
alternator 42, the direct current motor 27—28, should be’ coupled to the
combustion engine, which once in operation will produce the running- of said
motor. This apparatus acting now as a generator will produce an electric
current which passing through the .terminal 27 will follow wia: wire. 26,

terminals 18 and 17 of the commutator, (if it is the battery 1—2 which is.going.

to be charged), wire 21, ammeter 22, pole 23, battery 1—2, path 9, switch 60,

terminal 31, wire 30, resistance 29 and terminal 28. Tf on the contrary, it is

battery 34 that should be charged, it is necessary to turn at first the cylinder 5
of the commutator by, means of the handle 1, until the paths 11 and 12, come
in contact with .the brushes connecting the poles of the accumulators, in which
case the conductive path 14, (Figure 2), will connect the contacts 18 and 20
of the ring encircling the cylinder. TUnder these conditions, #he .electric
current produced by such generator will follow via: terminal 27, wire 26,
terminals 18 rand 20 of the commutater, ammeter 24, battery 3-—4, path 11,
terminal 39, switch 60, wire.30, resistance 29, and: terminal 28. o

In other words, each one of said batteries can be chargéed independently from
the other, and once such result is attained, the combustion engine being already
“disconnected ; if the plant should remain idle- for some time, the cylinder b
should again' be turned until the brushes do not rest in touch with any of the
above described conductive paths, and the whole arrangement will thus remain
ready to be started at:any 1nstant.- - . T Cwee

Now it is easy to understand the whole operation- of this-mechanism.” ‘Suppose-

at first that the battery 1—2 has been- charged, and that the:cylinder 5;-is
brought .to the position: shown by .the figure: such battery ‘will immeédiately
discharge through the following wia: pole: 23, ammeter 22 wire 21,
contacts 17—18, wire 26, motor 27—28, resistance 29, wire’ 30 rotai'y
transformers 40 and 41 (or through any other apparatius that may be used instead
of such transformers in. order to utilise part of the .power produced by this
discharge), pole 39, and path 9, through which the whole circuit is-closed!

As a consequence of such..discharge, the electric power thus developed -will
be expended by three different ways: a first part is wasted in overcoming the

internal resistance of the several apparatus employed, and of the circuit connect- -
ing . such apparatus; .a seécond part js expended :in the operation -of ‘the.

motor 27—28, and finally, the third:part.is-expanded in the opération” of the

apparatus connected to the poles 31—89 of the commiutator, in order to produce

a practical purpose independently of the operation’ of ‘the plant: . -
It is well known how the mechanical power developed by the rotary motion
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of the mot01 27—28, can be turned into electrical emergy by the alte1nat01 42
and in the same manmner it is well krown how such electrical energy of low
voltage can be transformed into oi.e of high v:llage by means of a.transformer;
and 1t is well known too how such hlg‘h voltage electrical energy ‘can b
converted_inlo oscillaicry energy, and how the alternating carrsuts produced
by such oscillatiors, can be rectlhed in order to produce a du-mt current. How-
ever all such combination of apparatus and means, arranged to produce the
charge .of a battery of accumulators while another similar battery is.discharg-

_ing, was perfectly unknown before this inveniion, and a short consideration of

the - calculations inveolved in determining the different values of capacity,
resistance, induc!ance, and voltage required by the several combined circuits
of a small Worknlg plan‘c of this kind, may be useful to gwa an 1dea of the
procedure which in general practice can -be followed.

Suppose that each one of the batteries 1—2 and 3—4 in said small plant, ase
obtained by the conunection in series of 50 Jdison accumulators.

Suppose that the voltage of each accumulator is equal to 1, 2 volts.

The voltage of each hattery arranged with 50 accumulators conuected in

series will be equal to:

1.2 voltsx 50 accumulators =60 volts. :

Suppose that the capacity of each accumulator is equal to 40 amperes-hours,

The capacity of each battery, will be equal t0: 40 amperes-hours.

‘Under such conditions if the bhattery 1-—2 discharges at the rate of 40
amperes, such battery will be totally d]scharged in one hour and the powel
thus developed during- such time will be:

60 voblts x 40 amperes=2400 watts.

On the other hand, in order to obtain the complete charge of the battely 3—4
in one hour, it is necessary to provide during such time an electric current of -
at least 40 amps.

.Suppose that in order to develop such current, it is desired to take from the
power produced- by the discharging battery, only a portion equal to:

" 40 amps x 10 volts =400 waits.

With this object in view, the direct current motor should be alrauged in
arder to take such current of 40 amperes, causing a drop of 10 volis on the line:

Suppose that the electrical efﬁuency of such motor_is of 95 per cent; the
above mentioned 400 watta will be reduced to: ‘

400 x 95
. 100
QuPP()se that the electrical efficiency of the aliernator 42, is also equal. to
95 per cent., the 380 watts delivered to said alternator, w111 be reduced to:
380 % 95.
100
“Again such energy of 361 watts delivered to the primary of the transformer,
w 111 appear on the secondary of same apparatus, reduced in a cerlain amount.
depending on ‘the-efficiency of such transformer, which can be supposed equal
to 69 per cent. Such energy will be thus reduced to:

361 x 89
100

‘Which is hnally the amount of electrical power delivered to the oscillating

—380 watts'

=361 watts.

=321 watts. -

. circuit, in order to develop the required 40 amperes of current.

Now suppose that the frequency of the alternator 42-is equal to 500. As
it is well known, with an alternaling generator, o high voliage is obtainable
twice in each cyecle. Therefore, if there are 500 cyc es per . second we will
obtain 1000 maximums of vo]tdge per second; and as the condenser 48, dis-
charges just at the lime in which the maxitum voltage is produced, it will
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Le obtained under such conditions 1000 diseh: arges 1\01 second. Therefore, the

cuanlily of elech:uiv that must be. stered by sa'd condenser, can be ﬂetermlnc'l .
by the f')] owivg counsideration: Suppcse that the impedance of the uscﬂ!atlng .

civeust s e,qm] to 15 chms. As the curreut that should be maintai<ed in said
cireuil must-be epml io 490 amperes; t_,e 10(111110d vollage to develop such
currext will be equal to: : :

40 amps. x l:) nhms =600 vults

But in order to }10(111@9 G600 volts by the (118Lllalge of the condeuser, it is
necessary lo get it primarily charged to 1200 volts since the average potenhdl

during the discharge is ) volls, 'in consequence:
v | : B
3= =600, V=1200 volts.

Tf the energy produced by the secondary of the tr ansformer is assumerd equal
to 321 watts, and the voltage required for the charge of the condenser should
be 1200 volts, the current delivered by said secondary will be equal to:

W . 321
sz 1900 — = 0.267 amps.

On the other hand, as fhp frequency of the alternator has been admitted
equal to 1000; in one thousandth of second, said secondary will deliver to the
condenser: 000267 coulombs, or 267 mierocoulombs:

Hence, the capacity of said coudenser 48 must be adjusted to store such
quantlty of ele(,tn(,lty and its value can be detcrmlned by the following

formula:
. Q=K. V. (3).
In which K, is the capacity of the condenser in microfarads, when Q is glven
in mlcmcoulombs and V is the maximum voltage. - {
Therefore, by tran sposition:
) Q 267 -

Kmf =5 =1300— 0.222 microfarads. (4).
On the other haund, it is well known that if 1t is desired to produce an
oscillatory discharge Jrhloug‘h a circuit, the capacity, resistance and inductance

of said cireuit, must be arranged in such a manner, that the value given by

fhe following equatlon
2, /1000 T,
lll S 5
'\/ mfs ( )

be greater than the resistance of the circuit.
In which L, is the inductance of said circuit measuted 1 in millihenrys, and K
the capacity of the condenser in microfarads.

It has been supposed that the resistance of the osclllatory circuit is equal’
to 15 ohms. Ience the above equation may be made equal to 20 ohms, and the .

value of L obtained from such formula, will satisfy the required conditions for
the production of the oscﬂlatmy d1schalge in such ecircuit.

: /\/%5 = 20 ohms. (6)
. Kmfs
and by transposition: -
) Lo = 400 K, (7)
“mhg — 4000 L .
By substituting: :
. 0.222 . . i
- Tame = T 0.0222 millihenytys,

or equal to: 22200 centimetres.
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. Now it is possible to determine the number of oscillations per second that
can he ebtained in such circuif, whose value is given by the followivg fermula:
¢ 033000
N =, o 8).
'\/L(m mf’ ( )
" and substltutmﬂ ﬂle already known valdes of th(, ‘inductance and ecapacity,
we obtaln :
_ 5033000
~/22900 x 0.222

per se(,ond or 72 oscillations in each spark, since we have assumed that there are

produced 1000 sparks per second.
The current - sirength *developed by means of such osciliations can be
determined lsy the following formula: : :

\T

T A (628N T - __—5:-’ ®)
AN e N K |
‘Which g,wes the value of the current in terms of the impressed electromotive
force (V), the ohmic resistance of the circuit (), the inductance (I.) in heurys,
the capacity (K) in farads, frequency (N) -in cy(,]es pm second, and the
constant- (6.28).-
) Henoe by subshtuhnu‘ in ﬂnb eqlntlon we obttun

SN e 600

= 71900 oscillations

N

52 P 1 0.0000222 _
'\/15 + (6 28 % 71900 > 0.000( 628 X 71500 x 000000022‘))

" Now: 6. 28 x 71900 x 0: 0000222—- 10.
and: 6.28 x 71900 x 0: 000000222 -().1.
and subbtd.utlnfr .

600 ' C GO)

— == or

\/13 +(10-————)“m 15

C= 40 amperes.

“Which means that the impedance of the osc illating cireuit is equal to the ohmic

resistance of same -cireunit, since 1lhe induclive reactance and the capacity
reactance are so combined, that the vesultant value of the total reactance 1s
equal to’ zevo, and the only voltage required to produce the current of 40
amperes, is thal to cvercome the olimic resistance of same said ecirvenit, Wllbh. :
has been admitted equal to 15 ohms. Which means also that the E. M. I

in phase with the current, and therefore the watts ure a maximum,

"Hence there can be no doubt {liat {he battery 3—4, will be fully charged
while the other bLatlery is discharging, inasmuch such cffective current can
be 1ucreased at will, even without tnkmg more power from the discharging
battery. Imn fact, it is easy to increase the number of turns of wire in the
secondary 46—A47 of the {ransformer-in order to increase the voltage. Obviously
as the amount of power delivered to the primarvy 44—45 of sime apparatus is
always equal to 321 watts, if the voltage is increased, the quantity of clectricity
that the condenser will receive will be accordingly 1educed, ns may-be noted
by the consideration of formula N.2. In consequence the capacity of- same
condenser must be accordingly diminished as may Le scen from formula N. 4,
and thus the number of eoseillatious per second will ke also mue,sed (equation
N- 8). Finally by increasing the voltage, the current strength is proportionally
increased, (fo1mu1a N. 9).

Therefore, it is alwuys possible to combine in the manner described the
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. values of the resistance, inductance, capacity and voltage in the oscillating

circuit, so as to obtain the required curremt strength, to produce the charge. of
ane of said batieries, while the other is discharging.

Once such result is attained, if the operation of the plant must be continued,
it is nccessary to reverse the connections of said batteries, and with this object
in view, the cylinder 5 should be revolved until the conductive paths 11 and 12,

come in contact with the - brushes connected to -the negative poles of said.

batteries; and then the battery 3—4 which is now fully charged, will be
connected with the motor 27—28, and its discharge will be now produced
through the following wia: pole 26, ammeter 24, poles 20 and 18, wire 26,

motor 27—28, resistance 29, wire 30, apparatus 40 and 41, and path 11, which’

is now closing this circuit with the negative pole of samé said battery.

3

10

In other words the motor 27—28, the apparatus 40 and 41, and the . -

allernator 42, will be still in operation just in the same condition descrited -

above, and in the same manner the high frequency currents are still developed,
producing the same current strengih which is now passing w=a: pole 50 of the
condenser, cre-lamp 51—52, valve 34 of the rectifier, wire 32, contacts 19—17,
wire 21, ammeter 22, pole 23, baitery 1—2 {(now connected with the pole 38
of the commutater through the ‘path 12), wire 37, valve 36, inductance 55,
-and pole 49; or wia: pole.49, valve 33, wire 32, contacts 19—17, wire 21,
ammeter 22, pole 23, battery 1—2, path 12, pole 38, wire 37, valve 35, are-
lamp 52—51 and pole 50. In other words by ithe same series of the above
enumerated phenomena, the battery 1—2 will be fully charged while the
battery 3—4 is discharging. ) .

It i1s obvious to state that the same procedure can be repeated indefinitely
~ by the simple reversion of the connections of said batteries, from time to time,
" in accordance with the capacity of the accumulators employed, and the rate at
which they are discharging. ' "

In consequence, obtaining thus a continuous operation of such electric plant,
its output can be easily determined, since from  the power developed by the

15

20

discharging battery, 400 watts only have been taken to produce the charge of .

the second group of accumulators, and the remnant of 2000 watts, that i1s to
say & current of 40 amps x 50 volts is still available on the eircuit in order to
be utilised particularly by the apparatus 40 and 41. In fact the loss of power
caused by the internal resistance of one of said balteries and of the circuit
connecting such apparatus is of very small value, -and may Le'determined as
follows:— - :

The resistance of each accumulator is only equal to: 0.005 ohms, and the
resistance of the 50, accumulators connected in series will be:

0.005 x 50 accumulators=0.260 ohms.- - S

The resislance of the circuit connecting said baitery to the motor 2728
and to the apparatus 40 and 41, is equally very small. Suppose that in such

citcuit are employed 20" of wire N. 5, (Braun & Sharp); the resistance of such

10 0.006 ohms.

Heunce the iotal resiztance of battery and circuit will be equal.to 0.256 ohms,
and the loss of power caused by such resistance will be:

: 402 amps x 0.266 ohms =409 watts.

And finally the effective output of such plant, would be:

| 2000 — 409 = 1591 watts-hours.

Which are entirely utilised by the -apparatus 40 and 41, and which can be
employed at will, without impairing the normal running of the plant.

Oxn the other hand, if it is desired o produce an automatic operation of such
mechanism, the commutator 5, can be provided with the arrangement shown
by the figure 1; in which two coils 62, 63, bent in the arc of a circle, are
securely fastenced to a wall 8 fixed to the base of same commutator. ~Said coils

wire is equal to 0.00038 per fecot. In 20' its resistance will be equal
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‘are respectively connected’by: one of ‘iheir ends to the positiwe!poles, (4,690t
two -differént accumulatoers :cortesponding: -{u,:'e'ach._f()ngdqf: :the! a:bgye.;;dﬁ?gﬂbjeld
battéries 1—2 and 3—+4, and. are furthermore -provided -With .movable aron coxes,
‘which are:cqually besitto the same tre, avdiaveifixed dola; Jever i66: meuntpd ¢n
‘the same shaft of- the cylinder' b;~and:lately ‘saidi cores: and-levercare properly
balanced to remain still in any position .of the cylinder. . ) -

. The autcmatic. and alternative adwittance of the electrical energy providel

by said accumulators and recvuired for-the operation of these magnets,. 1s
obiained by means of an ordinary clock 67, fitted. with contacts, -so that the
minute and hour hand close the circuit when passing the contact strips. ©. -

In-the arrangement depicted by this figure it is supposed that the commutator
should Le shifted every hour, and with this object in view, said clock 67 1is
“provided with two strips 68, G9; arranged-to make contact separately with the
minute’s hand once in every revolution. "Nearer to the center of the-clock’s
dial, axre disposed twelve contacts 70 arranged to close the circuit through. the
Hour’s hand, which Leing shorler than the minute’s hand, ‘will never touch the
above mentioned strips 68, 69; and thus when the clock 1s working, the circuit
-i8 obviously closed every hour through both hands. However in order to obtain
the altermative operation of each oune of the above described magnets; each one
of .thé contacts 70 are alternalively fixed on two different metal dises 71, 72,
showi apart from the apparatus by the Figures 3, and 4, and which properly
insulated are disposed underneath the. clock™s dial. - The metal disc 72 that is
disposed above, is furthermore provided with six holes 73, affording passage to
the corresponding contacts fixed on the other disc 71, which are larger than
those -of the former disc. Finally each one of said .discs aré respectively
cccunected through the wires 74, 75, to the remaining ends of the coils described
above, and the contact strips 68, G9, are respectively conmnected to the negative
terminals. 76, 77, of the accumulators, 'so that each one of said accumulators
discharges every two hours through said coils, during the required time for
the operation of the commutator, Obviously each time that the electric current
is lowing through them, a maghctic force is exerféd on the corresponding ‘core
which tends to draw it inte the coil causing thus the revolution of the cylinder,
until the connections of both batteries are reversed. By means of the handle 61,
the ‘cylinder 5 can be revolved independently from the operation of the clock,
and the.running of the whole plunt may be thus stopped at any -time, by
moving and locating said cylinder in such a way as to break dll the circuits.

Summarily the production of electrical energy by such procedure, can mot
be less inexpensive, since the operation of a plant of this kind does not require
a”continuous provision of fuel, ncither the installation of a water-power plant
which is pot always obtainable. By such procedure, the installation:can bs
made just in the place in which the electrieal energy should be employed,
and once the installation is made, the plant can be kept 1o operation indefinitely
,at a trifling cost of maintenance. .- - .. ) R

In faet, the batteries of accumulators which are, the principal iterm in such
procedure, can be ohtained by the counection of the required number of cells
or units, in accordance with.the amount of power that should be developed.
Obviousiy from the known accumulators the Edison type, being the most
_improved, is more suitable for such purpose., As it is well known in such type
the active materials ure oxides of nickel and iron, respectively for the positive
and negative electrodes, the electrolyte being a 21 per cent. solution of caustic
potash in water, which should be removed once every eight or nine. months, and
'{he only care required with such dells, is to maintain. the tops of the plates
‘well covered with solution. Obviously as .such solufion ‘is = continuously
evaporaling, the cells must be frequently filled with pure distilled water, but
cuch operation s casily performed by means of the automatic vefiller that the
Tidison Company provides with this object. = ’ ) .
The rectifier employed in these linsfal)lai‘;iops,negually' requires a trifling cost

o
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1.0 anainlenange., since, if it iy electrolytic.gan,

LAgux, gells,. ag ;shown, in, the figure, in whic

_;aglwﬂ).l&‘s% o may, he employed., . The electrodes

ained, by, the conpection of
iyl Sl OF Anvmonifin
, e of Such, colls boisg in Theform, o
g, Rlgien are, generally, made 'of Jead or polished steel, and, aluminium, for
“fhe anode.and, cathode. respeclively; since in-such zecliifiers:1t 18 made use of . 5
the well known property of the aluminium electrodes to iet the electric’ty pass
in one direction.(when the aluminium electrode is cathode) but not in the other.
Such electrodes if properly arranged have a very low depreciation and can be
renewed at a’ trifling cost. . _ -
However, - such rectifiers are ouly effeclive with low vo]'m}zcs_ (not wmore 10
_thap 600 volts), so when the potential is greater it is necessary to join several
cells in seriés divided into four groups counected to the oscillating cirenit as
"shown in tlie figure,, and generally it is prefe able to employ any other type of
rectifier, as for instance the mercury-vapor lamp which is of low cost, and its
maintenance costs nothing. L _ 19
. If such rectifiers are employed, the inductance 55, may be used as auto
transformer by connecting its terminal 13 to the terminal 52 of the arc lamp,
and thén both anodes of the vapor lamp should be connected respectively to
éach one of the terminals of said inductance, and its cafhode must be joined
16 the ierminal 19 of the commutator. TFinally in order to close the rectifying. 20
circuit, the terminal 38 of same commutator must. be conunected to the sliding
contact 78 ‘of the atove mentioned inductance. TUnder such conditions the
voltage of the charging current can be regulated at will by means of said
contact, which may be located in order to adjust the number of turns of wire
that must be included in the secondary of same auto tiansformer, in accordance 25
awvith the voltage that should be developed. L . e
" Tliere are several other types of rectifiers that could equally be employed,
but what has been told gives an idea of the manner in which such apparatus
may be counected to the oscillatory circuits, in order to rectify the high
frequency currents,, and it does not matter the tyre employed, the cost of its 30
operation and maintenance is always of trifling significance.
- " Finally the overation of such plant would require.a parficular attention
in the apparatus used as.spark-gap. If the arc-lamp is employed, the carbon
electrodes should be freqliently rénewed, but this can be dome equally at very
low cost. . _— - . 35
From the foregoing description taken in connection with the accompanying
drawing, the advantages of this invention, will be readily apparent to those
skilled in the #@rt to which it appertains, - and while_ T have described its
principle of operatibn, together with the apparatus which I now consider to
be the best embodiment thereof, I do not desire to limit myself to the arrange- 40
"ment of parts here shown, but aim in the appended claims to cover zll the .
modifications which -are within the scope of my invention.

. Having now particulyzly described and ascertained the nature of my said
invention, and .in what manner the same is to be performed, I declare that
what I claim is:— y : ’ 15
In Ao Process ror TurE GENERATION oF ErLrcrricar ENERcY:

. 1. Disposed in combination: One or more batteries of elcetric accumulators
.already charged, and connected. to produce a predetermined voitage; said
battery or latteries of accumulators disposed to discharge through a circuit
in.which are connected the required apparatus for the utilisation of the ‘greater 3
part of the energy produced by such discharge; same said circuit furthermorve /
provided with appropriate apparatus arvanged to take the remmant of said (-mergy,/
in order fo be shunted into an oscillatory circuit; a second battery or batteriey

of accumulators connected to this oscillatory circuit, in order to be charge’
with the electric current developed by mecans of the oscillat’ons obtained iun) 55

_such (_)scillatory -c-irquii?:, -while the " first battery is discharging; a Tectifier
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_disposed in such oscillatory circuit in order to direct said oscillations in such a

_hanner that they follow from the rositive to the negative pole through said

‘the c’:'.,-.* :
‘bhoth Latteries fropn one to ancther circuit, in order to obtain a couxtinuous

“battery ; mld ozcillatory cirzuit furthermore waded with capacity, “induct-

\‘m cc of proper values to ailow the development of the ve uied
tiot will produce the complete charge. of said battery while
-higing; avnd finally means for reversing the cosinecticus of

ance H:.d
currs:t

_production of elecirical emerpy; all .,ultf;ta.ut_!.a.lly as herein described and for

s

the purposes set forth. o

2.  Disposed in combination: Oune or more batteries of electric accumulators
alveady charged, and connected to produce a predetermined vcltage; said
battery or batteries of accumulators disposed to discharge through a civcu’t in
whiclk are commected the required apparaztus for the utilisation of the greater

“part of the energy produced by such discharge; same said circuit furthermore

15

connected 1o a converfer, or ‘divect current motor coupled to an altelnwtor,
arranged to take the remnant of the energy produced by such discharge, in
cider to be shunted into an oscillatory circuit; a second battery or b-attu"es of
accuinulators connected 1o this oscillatory cn‘cmt in order to be charged with
the electric current developed by means of the oscillations obtained in such escil-
latory circuit, while the first battery is discharging. A rectifier disposed in such
oscillatory circuit in order to dir ecl said oscillations from the posiiive to the
negative pole through said battery; said oscillatory circuit consisting of a
condenser connected to the above named alternator, one or ceveral '-_.r“rk-naps
or arc-lamps, and cone inductance of proper value, ‘to allow the production of
an oscillatory discharge; a commuiator mnvenlenﬂy arranged to reverre the
connections of both bdtlerles from the discharging to- the oevlllatorv circuit
and wice versa, in order to obtain a coutinuous production of electriczl energy ;
all rubstantially as herein described aund for the purposes set forth.

3. Dispozed in-combination: One or more batteries of elecirie accumulators
already charged, and connected to produce a predetermined- vo]tnge said battery
or batteries of accumulators, disposed to discharge through a cirenit, in which

. are connected the requl“ed apparaius for the ntilisation. 0{' the ﬂ'reater part of

the energy produces by such dischaive ; same. said circuit furthermmo connected
to a direct current motor coupled to ‘an alternator, and arranged to take the
remnant of the energy produced by such discharge; said' aliernator (-o_nne('ted
to the primary of a {ransformer, whose heoondaly discharges into a closed
ogcillatory cireuit, consisting of a oondenser one ov severil sp(u‘k -gaps or arc
lamps, and one or several mductqroes of proper values to allow the production
of an ozcillatory dlS(ln.u'gDe- a second battery or batleries of acctmulators
connected to this oscillatory eircuit, in order to be charged with the eclentric
current developed by the above mentioned oscillations, while the -first b'xttery
18 dlm,haromg; a rectifier disposed in such osmllatory cireuit, in order to divect
said oscillations from the positive to the negative pole through said batleiies;

. a commutator convenienily arranged to reverse the connootmnq of both’ b-a’ttorles

from the discharging to the oscillatory eireuit and vice versa ; 1n nrder to obtain
a continuous productmn of electrical energy ;. all substantmlly as, ]1e1'e1n
described and for the purposes set forth. ’

4. Disposed in combination: Omne or more batteries of ele(,trlt, accumulators
already charged, and conunected to produce a predetermined vo® tag'c ;‘sa]d battery
or batteries of ncc umulators, disposed to discharre through!d civcuit; in’iwhich
ave connected the required apparatus for the utilisation of the gre'lter part of
the cnergy produced by such dischavge; same said circuit furthermore
connected, throngh one or more interrupters, with the vr 1m'u=y of a transformer
arranged to take the remnant of the energy produced Ty suc dlsr-hfu ge ; the

secondary of same ilransformer. connected to a clozed oscillatory civeuit. 1)1'0\‘1'1m1

with capacity, inductance and resistance of proper values to allow the praduc-
tion of an oscillatory discharge; a second battery or batferies of accumulators
connected to this oqeﬂ]atory LerIIlt in-order to be charged with the electric
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current developed by the ahove mentioned osglllﬂtlons while the first battery

is discharging ; a rectifier dispused in such oscillatory cireuit, in order to direct

said, uscxllatmns fromi the positive to the negative pole through said battery ;
a corsmutator conveniently arranged to reverse the gonnoctmns of-both batteries
from the discharging to the oscillatory cirenit and vice versa, i1 order to obtain
a contiuuous -production of electrical energy; all subslautmlly as herem
deseribed, and for the purposes set forth.

9. ])l%]m&od in comhination, and for the purpose of (,ouneg,tmg and veversing
the operalion of the lwo batteries of accumulators, which are employed in order
to obtain a continuwous production of electr ical energy, the following: A
commutator provided with several binding posts whigh may be connected fo the
~corresponding poles of cach one of said butterle; ; said posts provided with strips
ov brushes nnklno' a-sliding contact with the surface of a cylinder mounted on
a * rotative b]ldft said (Jyllnder provided with properly insuiated passages
distributed on its surf.xcc, and arranged to connect the above mentioned strips,
in such a manner that each one of said batteries can be alternatively connected
to the discharging orto the oscillatory circuit; two eleciro-maguets fixed to the
. same .;mppam,tns and provided with- movable iron cores atfached to a lever
mounted on the same shaft of said cylinder, and so disposed, that when said
electro-maguets are energised, the cylinder is forced to revolve aliernately in
opp(ﬁ.ﬂe .]11'e(,t10ns each one of the coils ef said slectro-magnets respectively
connected. by ‘one of their terminals, and through the minute and hour hand of
an ordinary -clock, to a source of electrical energy, and their other terminal
direcily ronneL.tel to the remaining -terminal of same said source; said clock
provided with contacts convonlenﬂy insulated, and so disposed om its dial,
that the circuit cousisting of said magnets and source, can be closed through
the minute and hour’s hand dl’rernd.tely through each one of said magmets;
Finally o handle fixed to the shafk of same sald cylinder commutator, in order
o obtain its operation independently of the running of the plant; all substan-
‘tially as herein described and for the purposes set Forth.

6. Disposed in combination in order to produce the alternative and PF‘IIOleiLl
operdtion of a commutator: An ordinary clock provided with contacts connected
to onc of the 1)01es of a source of electrical energy, and so disposed on its dial,
:ﬂmt the minute’s hand can eugage periodically such contacts, when said elock
‘is in operaVion : same said clock provided with other sontacts. alternatively
fixed on twao drfferent metal .dises, conv mnenﬂy insulated and disposed under-
"neath -the clock’s dial; said contacts arranged to be engaced by the hour’s
hand, and said metal dises respectively connected fo one of the terminals of
two dlﬁ’emn‘r ‘cléctro-magnets, whose other terminal is coniecled with the
Yremaining pile of the above mentioned source of electrical ever 2y : «aid electro-
Thagnets fixed to the same commutator and provided “with movalle iron cores
ral La(*ht‘d to'a léver which is mounted on the same shaft of the cylinder acting
as commutator’; Finally means for the operation of this commutator In-lenend-

Cently of the 1'111111111,(_;' of the clock. -All substantially as herein deseribed and
for the* purposes” set forth.

7., Disposed - in cnmlnnatmn- - Mechanisms or apparaius arranged, connecied

fand one1atmg subshntmlly in the manner described, in counectmn with 1he
_appe-m’ed dra.Wmtv and for the purposes shown.

?L-D’Lted tho 13th day of March, 1918. R ‘ T
T e T . CARLOS BENITEZ.
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