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To all whom it Mmay Coneeri:

Be it known that I, Istbor KITSEE, of the
city and county of Philadelphia an.d State of
Pennsylvania, have invented certain new
and useful Improvements in Means to In-
crease the Efficiency of Alternating Cur-
rents, of which the following is a specifica-
tion. =~

My invention relates to an improvement 11
means for increasing the efficiency of cur-
rents capable of inducing secondary 1m-
pulses in a neighboring conductor, and has
more special reference to the increase of eli-
ciency of alternating currents.

To transform alternating currents with the
aid of a double coil provided with a soft-iron
core—" ‘transformer,” so called—is well un-
derstood. Through the flow of

he current
in alternating opposite direction impulses are
induced in the secondary coil of such a trans-
former. These impulses are always flowing
in the direction opposite to the direction of
the inducing impulses. o

In the art of transforming or converting
alternating currents only the change n di-
rection 1s made use of, and each cycle, con-
sisting, as it does, of two alternations, one n
each direction, is made to induce only in the
secondary one similar cycle, consisting also of
two alternations, one in each direction, and
the energy in the secondary is equal to the
spent energy in the primary minus the loss
due to conversion. |

It is the object of my invention to increase
this mductive capacity of the primary coil on
the secondary, and to make more clear tne
method by which T accomplish this result 1
will first give in general the operations gov-
erning the principle of induction as appl-
cable to this my invention.

The law that a current which commences
to flow will induce a current of opposite di-
rection in a neighboring conductor and that
o current whaich ceases to flow will mduce a
current of a direction similar to the direction
of the primary current formerly flowing 1S
well understood and does not need to bere-
peated. It is therefore not the flow of the
current as such which is capable of inducing
energy in the secondary; but it 1s only the
momentary impulses due to the commencing
or ceasing of the flow, and in the alternating
current it is therefore not the flow of the 1m-
pulses which induce impulses in the sec-
ondary; but these induced impulses are only

due t0 the change in direction or, in other |

———

words, to the ceasing of the current-flow
one direction and the commencing ol the
current-flow in the opposite direction. Both
of these periods induce impulses of one and
the same direction in the secondary. As the
inducing influence of such electric energy can
be likened to the inducing influence of me-
chanical energy, it is purposed for the sake of
a clearer understanding to use the following
illustration: Let us suppose that a vehicle 1s

 moving at a certain speed in a certain direc-

tion and the passenger is standing in said ve-
hicle facing in the direction in which the ve-
hicle is traveling. Should the vehicle come
to a standstill, the passenger, 1t not support-
ed, will fall forward—that is, in the direction
in which the vehicle was moving. If now
the passenger arights himself and the venicle
starts again to move in the former direction,
then the passenger will fall backward. Now
let us suppose that the passenger has again
righted his position and the vehicle continues
to move at the same speed in the same direc-
tion. The passenger will not be aflected by

this movement, no matter how long the same

continues, provided tact the speed 18 always
the same. If we now liken t:e flow of t:e
current to the running of t:e velicle, then we
can eosily see thet just as tae starting of tae
vericle and the stopping of the sane induce a
movement in tre p.ssenger, so the starting
and cezsing of the flow of the current will in-
duce elect.ic movement in the secondary;
but just s the continuous movenent ol t:e
vericlein one direction will not aflect txe pos-
senger ot all, so the continuous flow of t:e

current will not affect the electzic condition

of & neighboring eonductor at.all, and, es1n
the illustration, t-e strength and quickness
of the starting end the quickness ot tie stcp-
ping induce corresponding greater or lesser
motionin the passengerof a velicle,sotle vol-
ame of tae current end quickness of 1ts start-
ing or ceesing will induce corresponding
oreater or lesser chenge in the electilc conal-
tion of the secondary.

I have eiven the status of the passenger at
the startine and stopping of the veiicle.
Now instead of alternztely starting and stop-
ping, the velicle alternately changes its (i1-
rection of travel. Taischangeindirection will
result in the same movement of the passenger
as the former starting and stopping, or vice
versa. Itis therefore clearly shown that tae
movement of the venicleinalternate dircetion
is equal to the alternate starting and stopping
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agan, and as the starting and

i

el the same, and the movement of the current ! apparatus known as ©

in alternate direction is therefore equal to the
alternate starting and cessing of tre flow of
same and taat no matter how | ng a time in-
tervenes between the starting and stopping
or how long a time intervencs between e
cnange of movement in oppesite direction
this time will not have any mnfluence on the
inductive action. Under no consideration,
thevefore, will the electiic change induced in
the secondary be ereater or lesser if alter e
commencing of the flow of the current in the
pflﬂlﬂl}r
ereater or lesser period. So,zlso, will the elee-
tric ¢ ange induced in t-e seeonds a1y not be

greater or lesser if after the stopping of the

flow of the current in the piimary a grester
or lesser time will intervene before storts ng
stopping is
equal to an alternate Aow 1t is ¢ 1y toe nun-
ber of o wltemwtmm ot cyeles in a olven unit c, ]
time wiich will influence the clect-ic condi-
tion 1n the seconds v and not the tire inter-
vening JOtWCLH one altermation and the next
iollown‘ﬁ;. Bearing this mn md, the method
and apparatus, asw 1]hmm1ndtex be described
and as 1s lustrated m the dr: awings, will be
clea,lly understood.

RGE:MIHO now to the drawings, I*muu*s 1

and 1° are dia QraInIne tie views of t 1€ elrenlts
&11(‘ devices a,tt .ched trereto for the pur pese

ol mereasing the efficiency of ¢ e atternating
cmrent oenerated at 4. Tie. 2 1s a-side (‘]C‘—

retion of thé apparatus with the crreuitsin
dl’? grain. for the purpsse of reuniting induced
111’*]’)111803 Fig. 3 1s a dizer amnatic view
lustrating more in detzil the cirenits °s con-
nected to the ailerent parts of the apparatus
for reuniting the inpulses.

In Bw 1, Zi1s the souree of current, here
shown as an elternating-dynamro. A ¢ nJ B3
are the main ]'11{‘% C 18 tine derived Clim*lt
Ti1s deitved eiveuit hes the two branches
and C?), and each of these devived brenehes ig
provided with a device adapted to

ed to estop the flow of the current in the op-
posite direction. These devices are here
shown as “‘asymmetrical cells” F and T, » -
p:wamscs well known to persons ve: sed in
tae art, the principle of these devices ba sed
Lneleon that, for instanee, sn electrode of
aluminium in a suits :ble  electrolyte will
allow the current to passina divectionso thet
tus aluwinium element s sould become the
negative, but will not llow the current to poss
16 tae opposite direction, in which crse the
aluminiom would become te pesitive, and as,
as szid above, this device, its construction,
and use 1s now 4 Wcll—hnm n and establishad
I}uc and 1ts specizal construction does not
form put oi my 111V011t1un Taoerefore 1t 1s
Unnecessary 101 me te o1ve the saire more In
detail, and 1t 1s sw[ﬁclenu to remark here that
any device which will fulfil the office of his

ae same will continue to Aow for o -

Ulow the |
{low of the current in one di: 9(1!:1{;11 end adapt-

—f——————

- e — ———

asvirinetrical cells”
t:ay be substituted thereior,

In the branch €7 is placed the primary D of
a converter, and i the branch C?* is placed
the primary E of a similar converter. These
prima aries are provided with secondaries D’
and IY, respectively, and in the civeuit of 1)
ATe 1}111{3(;(1 the consuming devices U U, and in
the cireuit of K/ is pla(_,ed the consuming de-
vice T, here shown as a motor.  The opera-
tion of this arp angement 1s as follows: The
current Uen(,mted at Z will {low from the
wire A thr ough the wire C; and that part of
the cyele wl hich will flow, as 1s indicated by
the featherless ATTOW, dovwnward will {lo W
through the branch and that part of the
cyele whicl will flow, as 1s indicated by the
feathered arrow, upward will flow tlnm ol)
the branch €. We will therefore have in
each branch one period in which the current
18 flowing and a like period i in which no cur-
rent 1s ﬂuwmﬂ 1 he flow of the current, or
rather the commencement of the flow of the
current 1 each branch, will induce currents
oI oppesite directions in the secondaries of
the primaries placed in these branches, and
the ceasing of the fow of this ulllmlt will
during the pericd that such current is not
lywing induce currents of a like direction in
these secondaries. To make this operation
clearer, let us suppose that the current is
now flow ing m the direction as indicated by
the featherless arrow and is therefore ﬂowmw
only through the branch C? with its primary
E. " In the secondary B of the primary I
will therefore be mduced a current {lowing in
said secondary in the opposite direction from
the current flowine at B. Let us sSuUppose
that now the aomnd part of the cyele com-
mences—that is, that the alternating current
generated at 7 will now flow in the divection
as mdicated by the feathered arrow. This
phase of the current will not be able to {low
through the branch (/ but will flow entirely
through the branch € and its primary D.
This flow of the current will therefore induce
a current i the cpposite direction in the sec-
ondary 1Y, as is usually the case in {rans-
if}lmus but at one and the same time the
ceasing of the low of the (,mwnt m C* and
therefore in the primary I, will induce im-
pulses i K flowing in a dnwtmn m which
the current for I’ll(‘l‘lT flowed therein. 1In
both these branches, therefore, currents wi ]l
be induced in their respective seeond: aries {o
cach part of the alternation and we will have
m both the secondary cireuits a continuous

Mlow of alternating impulses, and these alter-
nating 1mpulses will actuate the consuming

-_——

devices U and T. |

S0 far the operation of the device was a
smple one, ann it was only necessary to 10~
vide for cach : cart of the alternation a S -
rate patih anc tovrovide for cach path a pri-
MATY a11d o seconoar y for said vranary, so as
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to be enabled to feed consuming devices from
each secondary; but in the practical use of
the impulses generated in these scconcary
circuits it has to be considered that the po-
tential of these impulses will vary.  Impulses
flowing in one direction will bave apotent.al
far higher than the potential of the :mpuises
flowing in the opposite direction. This:s a
oreat arawback where either motors or lights
have to be operated with such currents.
This difference of potential is a direct result
of the manner in which the incuction in the
above arrangement takes place, for where-
as the flow of the current in the primary w.ll
induce impulses in the secondary in exact
ratio where the secondary is wound for the
same voltage the ceasing of the flow in the
primary will result therem that in the sec-
ondary a potential of far higher voltage w.il
he inducei than the potential of the former
primary current. In other words,a current
of a given potential and volume wi.ll intuce
impulses of a oiven potential ana volume
will
induce an impulse of far less volume anc far
hiocher potential through the ceasing ol its
flow. Should, therefore,the impulses gener-
atel in the secondaries of the arrangement
as above desceribed be practically ut.Lzed in
an efficient manner,it 1s necessary to rear-
range or readjust the same so that only :m-
pulses of one potential and value siall flow
in one ¢ireu't and the impulses of high poten-
tial and less volume shall flow in a secons:

circuit. To be more precise, to utillze the

induced impulses in a secondary creuit it is
necessary that the potential and volume of
the current flowing shall not vary, but shall
remain as much as possible constant, ant
this condition is brought about by the ar-
rangement as illustrated in I g. 2and m Iizg.
3. In these figures, A and B are the mamn
lines: C, the derived circuit, of which (' and
(2 are the branches, proviced with the pri-
maries D and E, respectively, and the asym-
metrical cells T and ¥/, respectively, the
primary D, providea with the seconsary D7,

and the prmary E, provided with the sec-

ondary E’; but instead of the circuit of cach

1, these secon’aries are now connected to

what I call an “adjusting” device, whereby |

the impulses of one potential generatesd m
both secondaries are adjustes in a manner so
as to flow in one consuming-c'rcuit and the
impulses of a different potential generates
in both secondaries are mace to flow in the
second consuming-circuit. This device con-
sists of the two commutators H and I, the
commutator I, provided with the contact-
ringsd¥ and L, 1/, and the commutator i, pro-
vided with the contact-rings M Mt and K K/,
all mounted on the shaft G. KEach of the
commutators embrace the segments 1, 4, 2,

T

being connected directly to the
‘consuming device, as was illustrated m Mig.

l
l

3

and 3. The segments 4 and 3 of the commu-
tator I are connected, through wires 5 and 6,
with the contact-rings J J’, respectively, and

the segments 1 and 2 of thesame commutator
are connected, through wires 7 and §, with the

contact-rings I/ and L, respectively, ana
throueh said contact-rings with the contact-
rinos M M/. These contact-rings are again
connected, through wiresSand 7, with the seg-
ments 3 and 4 of the commutator H. The
other two segments 1 and 2 are connectet,
through wires 5 anc 6, with the contact-rings
K ant K/, respectively. )
is, again, through wire 5, in contact with the
ring J and the contact-ring K/, throughwire
6 in contact with the ringJ’.  Theseconcary
D’ is, through wires 9 and 10, in electr cal
contact with the commutator I, and the sec-
ondary I8/ is, through wires 11 and 12; in
electrical contact with the commutator H.
From the wires 8 and 7 branches the con-
suming-circuit 8* and 7%, and from tiae wires
6 and 5 branches the consuming-creu:t 62
and 5. The shaft G is rotated with the aia
of a motor, the current of which is taken for
its armature or revoluble part from the
source A and B, and the armature w.ll there-
fore be actuated in unison with the change ol
alternaton in the flow ol the current gener-
ated at 7, ang thercfore of the current trans-
formed at D ana |, .

The operation of the device is as follows:
As long as the terminals of D’ through the
wires O and 10 and their appended brushes
are in clectrical contact with the segments 5
and 4 of the commutator I the impulses gen-
erated at D’ will flow from D’ into the con-
suming - circuit embracing the wires 5* and
62, for the reason that the wires 9 and 10
are, through the segments 3 and 4 and the
rings J and J’, in electrical contact with the
cireuit 6 and 5, from which the wires 6* and
50 hranch, and if at the same time the sec-
ondary E/ is, through the wires 12 and 11
and their appended brushes, in electrical
contact with the segments 3 and 4 of the
commutator I then the impulses generated
at T will flow from E/ into the consuming-
circuits embracing the wires 7¢ and 8*, for
the reason that the wires 12 and 11 are,
through segments 3 and 4 and the rings M
and M, in electrical contact with the circuit
7 and 8, from which the wires 7* and 8¢
branch. Iet us now suppose that the con-
suming-circuit 5* and 6* 1s adapted to actu-
ate a deviee with a current of a potential as
is induced by the commencing of the flow of
the current, and let us suppose that the con-

sumiing-cireuit 7* and 8* 18 adapted to actu-

ate a device with a current of a potential as
is induced by the ceasing of the flow ol the
current, and let us suppose that during the
period that the brushes of the secondary D’
rest, as illustrated, on the segments 3 and 4
of the commutator 1 a current commences

The contact-ring I
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to flow through the primary D. It follows
that in D’ will be induced an impulse of a
potential in exact proportion to the poten-
tial of the primary current and the ratio of
the winding between t
ondary coil, and these impulses will flow to
the consuming-circuit 5* and 6%, but at the
same timre the current will cease to flow
through the primary I and a current will be
mmduced in K of a potential higher than the
potential of the current induced in D/, for the

~reason that the ceasing of the flow always
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mmduces higher potential, and as at that |

period the terminals of the wires 12 and 11,
as 18 Ulustrated in the drawings, rest on the
segments 3 and 4 of the commutator H the
impulses of high potential induced in & will
flow through the consuming-circuit 7* and
8. Liet us now consider that the shaft is
always m motion and rotating in unison
with the alternation of the current generated.
1t follows that for part of the alternation the
commutators I and I will be moved so as
to bring their brushes in electrical contact
with the next following segment, and as dur-
mg the time that the low-potential impulses
were generated i D’ the brushes of the same
came 1n electrical contact through segments
3 and 4 with the consuming-circuit 62 and 52
these same brushes will come in contact
during the next interval of time—that is,
during the ceasing of the current-flow—
through segments 1 and 2 with the consun-
mg-circults 7% and 8%, and at the same time
the terminals of I/ will be moved from the
segiments 3 and 4 of the commutator H and
will comne in contact with the sagments 1 and
2 and through same with the CONSUNNING-
circult 5* and 6%, and as at this time the e
rent will flow through E it is obvious that
the 1mpulses induced in B will be of low
potential. Therefore it will be seen that
each secondary will be brought in electrical
contact with the consuming-circuit consist-
g of the wires 5% and 6* during the time
that 1tmpulses of low potential are induced
m said secondaries and will be brought in
electrical contact with the CONSUMING-CII-
cult 7* and 8* during the time that impulses

of high potential will be induced in said sec-

ondaries.

Ifrom this description persons versed in
the art will readily understand that we have
here two consuming-circuits, each provided
always with a current of a predetermined
potential and of a predetermined value, be-
mg constant as long as the current genar-
ated at Z remains constant.
outlines are the arrangements as illustrated
but 1t 1s obvious that parts of same mnay
differ without departing from the scope of
nmy mvention.

In Fig. 1 I have illustrated my invention
In. conrection with two corsumi~g-cired its
ta each of which alternating currents of vary-

& primary and sec-

Thesz 1n broad
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120 potential are flowing, and in Fies. 2 and 3
I have illustrated the manner in which these
two consumizg-ciretits can be with the help
of commutating devices brought in such re-
lation to the induced impulses that in each
of them a current differing in potertial from
that of the other is made to flow; but in
some cases this device canrot be advarta-
geously employed, and vet it would be of
great 1mportarce even i such cases to have
11 the cozsuming-circrit a flow of crrrent
wherein each part of each cycle should be of
approximately the same potectial, and in
Iz, 1% I have illustrated the arrangement
whereby such results are possible to attain.
I this figure both of the corsumirg-cirer its
are conrected together in a manter so that
the impulses indeced in ore cirevit should
flow 1 the same direction as the impulses in-
diced i the other circtit at o= e and the same
time. We will therefore have i~ the co: sum-
1Ing-circvit, simultaveovsly with the im-
pulses 1xduced by the startine of the curret-
flow 12 07 ¢ primary, impulses induced by the
ceasing of the flow of the curret in the sec-
ondt primary. Let us suppose that the cur-
re>t 1s now flowirg 1 the direction of the
featherless arrow through the brazch 2.
A current will therefore flow in the second ary
I, and therefore in the consuming-cireuit
cotarring the lamps U U, from the rieht to
lelt; but at the same time as the currest has
ceased to flow through the branch (* a cur
rent will be induced 10 the secondary D/, also
flowing from right to left, and as this secomd
circult 1s conrected through wire 9 with
wire 11 of the first circvit it follows that
both of these impulses will flow in the circuit
contaling the lamps in ore and the same di-
rection. If row the current-flow through (
ceases, then there will be developed in I a
current flowing from left to right in the cir-
cuit containing the corsumirg device, and as

‘at the same time the currert commerces to

How through 7 then there will be aevelopexd
12 the secondary D’ a current also from left

to right, and both of these impulses will then

dlow inn the same direction through the con-

suming-cirevit.

Lt 1s trae that the combired impulses flow-
1ng at one and the same time through the
comsuming-cireuit has two different values,
cozsisting as it does of ore impulse of com-
parative low poteztial but large yolume a~d
one 1mpulse of comparative high poter tial
and small volume; but as both these im-
pulses will be flowire as ore uriter mpulse
and as each urited impulse will have the
same double value the corsuming device U
U will rot be unduly affected by this double
potertial. . |
No doubt the arrargements as illustrated
10 Figs. 2.and 3 will be preferred in most
cases; but 1t was recessary for me to point
out the advantage of this my invention in
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such cases where an adjusting device cannot |

be advantageously employed.

Having now described my invention, what
L claim as new, and desire to secure by Let-
ters Patent, 15— )
- 1. The herein-described means for increas-
g the efficiency of alternating currents,
comprising a circuit connected to a source of
alternating current and divided to nrovide a
plurality of brancies, means associated with

each branch to permit the flow of tiie current

i one direction and to prevent the flow of
the current in the opposite direction, a con-
verter -primary arranged i each of said
brancies, and means whereby the impulses
induced by the starting of the {flow of ti e cur-
rent are separated from the impulses induced
by the stopping of the flow of the current.

2. The herein-described means for increas-

ing the efficiency of alternating currents,

comprising a circuit connected to a source of
alternating current and divided to provide a
series of branches, means in eacir of said
branches to permit the flow of the current m
one direction and to prevent the flow of the
current in the opposite direction, a prunary
for each of said branches, a secondary 1m 1n-
ductive relation to each of sald primaries, a
consuming-circuit, and means to adjust the
flow of the induced impulses so that each 1n-
duced impulse shall be of substantially the
same value as the impulse following. _
3. The herein-described means for imncreas-

ing the efficiency of alternating currents,

comprising a circuit connected to a source of
alternating current, a pair of priumaries ar-
ranged in said circuit, means associated witi
one of said primaries to permit the flow of the
current in one direction, means assoclated
with the second of said primaries to allow the
flow of the current in the opposite direction,
a secondary for each primary, means wiere-
by an impulse is caused to be induced i cach
of said secondaries by the starting of the

flow of the current in its primary, and also |

by which an impulse 1s caused to be induced
by the stopping of the flow of the current in
the primary, and a consuming circult or cir-
cuits Tor tie induced impulses.

4. The herein-described means for increas-
ing the efficiency of alternating currents,
comprising a plurality of converters the pri-

maries of which are connected to & source of

>

alternating current, means for causing to be
induced in the secondaries of said converters
two impulses for each lalf of each cycle of
said current, the impulses induced in each

secondary differing in potential, a separate

consuming-cireuit for the induced 1mpulses
of like potential, and means whereby the 1n-
duced impulses of like potential are caused to
flow in the respective consuming-cireuits.

5. The herecin-described means for increas-
ine the eflicieney of alternating currents,
comprising a circuit connected to a source of
alternatine current and divided to provide a
branch for each of the alternations of each
cyele, means in each of said branches Tor gen-

erating two impulses for cach alternation of

cach cyele, and means to readjust sard 1m-
pulses so that when fed to consuming-cir-
cuits thé same shall be of substantially con-
stant potential.

55
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6. The Lerein-described means for immereas-

ine the cfficiency of alternating currents,
comprising a circuit connected to a source ot
alternating current and divided to provide
branches {or the flow of current of opposite
directions, means associated with each branch

| for gcenerating separate impulses by the

starting and stopping of the flow of the cur-
rent therein, and means for separately lead-
ing ofl the impulses generated by the starting
and stoppimge of the flow of the current.

7. The herein-described means for increas-
ing the efliciency of alternating currents,
comprising a circuit connected to a source ot
alternatineg current and divided to provide
branches for the flow of the current ot oppo-
site directions, means arranged 1n each
branch to permit the flow therethrough of
only predetermined portions ol the current,
means associated with each branch for gener-
atine separate impulses by the starting and
stopping of the flow of the current therein, and

' means to readjust said impulsesso that when

fed to consuming-circuitsimpulses of substan-
tially the same value shall flow through the
same circults.

In testimony whereof I hereby sign my
name, in the presence of two subscribing wit-
nesses, titis 15th day of February, A. D. 1905.

' ISIDOR KITSEL.
Witnesses:
War. N. CROMWELL,
Hexry . COOPER.
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