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UNITED STATES

PaTeNT OFrice.

ROBERT A. RIPLEY, OF NEW YORK, X.

Y.

ELECTRIC-CURRENT CONVERTER.

o

Avpplication filed April 10, 1883,

To all whom it may concern :

Be it known that I, RorerT A. RIPLEY, a
citizen of the United States, residing in the
city ol New York, State of New York, have
invented a new and useful Electric-Current
Converter, of which the following is a speci-
fication.

The electric earrents derived from storage-
batteries, dynamo-eleetric machines, and other
sources of eleetrical energy are of too low
electro-motive force for many purposes, and
it is desirable to convert these currents into
other currents of a higher electro-motive foree.
On the other hand, the electro-motive foree of
the original earrent may be too high for the
desired purpose, and it is required to convert
1t into one of lower electro-motive force. Tt
is also desirable to be able to obtain currents
of different respective electro-motive forees
from the same original or primary current, as
well as to obtain several independent currents
of the same electro-motive foree from the sin-
gle primary current.

The object of my invention is to provide
means for accomplishing these results; and
the invention which forms the subject-matter
of this patent consists, essentially, in indneing
in one or more stationary coils, by means of
the primary current, currents of the desirved
cleetro-motive forees, and combining with such
induecing apparatus means for rectifying, with
respect to the working or usecful circuit, the
alternating or reversed currents produced in
these coils, so as to supply the working-cir-
cuits with praetically-continuous enrrents of
unchanging polarity.

TFor the inducing apparatus or converter I
prefer to employ an apparatus similar to an
induction-coil, consisting of the primary wire
or coil, through which the original eurrent is
passed, and ‘one or more secondary coils com-
posed of finer or coarser wires, according to
the respective electro-motive forees it is in-
tended to obtain. The primary current in
the primary coil, which is made to vary in
strength or polarity by suitable means, in-
duces in the seeondary coils alternating cur-
rents. These alternating currents are passed

through a reetifying-commutator, which op-
erates in unison with the variations of the
primary eurrent, and rectifies the alternating
secondary current produced in the coils, so as

Renewed December 16, 1385,

PECIFICATION forming part of Lietters Patent INo. 347,642, dated August 17, 1886.

Serial No. 125,870, (No model)

to feed the working-civeuits with continuous
or non-reversed carrents.

My invention will be understood from the
accompanying drawings, in which Figure 1
represents my converter, the primary or in-
ducing current being obtained {rom the dy-
namo-eleetrie machine, and the scecondary cur-
rent is employed to feed a single eivenit.  Tig.
2 represents a modification of my invention,
in which I employ a number of independent
secondary coils to feed the independent eir-
cuaits with enrrents of different eleetro-motive
forces, the primary or inducing coil being
common to all the sceondary ceils, and the
source of current shown in this case being a
battery of any desired form. Fig. 3represents
another modilication of my invention, in which
independent converters or inducing appara-
tuses arc employed, and arc fed by the same
primary carrent which is derived from a con-
tinaous - current dynamo-machine, and con-
verted into an alternating current by an ad-
ditional ecommutator. Iig. 4 rvepresents an
alternating - current dynamo - machine em-
ployed to feed the primary circuif, and the
secondary current is rectificd by a commuta-
tor carried upon the shaft of the dynamo and
constructed to reverse the sccondary current
synchronously with the reversals of the pri-
mary current in the dynamo.

In Tig. 1, A represents my indueing appa-
ratus or converter, which may be constructed
in any desired form; but I have shown it asg
consisting, generally, of the ordinary core, the
primary wire wound thereon, an: the second:
ary wire of an induaction-coil, the respective
sizes of the wires and the form of the coils be-
ing of course adapted to the particular condi-
tions of any case. B is a shait capable of be-
ing revolved at the proper speed and carrying
two commutators, Cand D. It may be driven
inany desired way-—by conneetion to the gen-
erating-dynamo I by belt, as represented, for
example, if desirable; butitis not neecessary in
this form of construction that its speed should
bear any particular relation to that of the dy-
namo. The commutatorCisinterposcedinthe
cireuit of the dynamo I, whieh leads throngh
the primary eirenit of the converter A, and
consists simply of consecutive metal strips, of
which the alternate oncs form part of or are
connected to the continuous ring ¢, and the

6o

80
85
g0
95

100



I0

I5

20

25

30

35

40

45

50

55

Co

65

2 ‘ 347,642

intermediate ones are dead-strips, serving
merely as metal surfaces to support the left-
hand brush between the adjoining sections.
When this commutator is caused to revolve,
the primary circuit is broken every time one
of the dead-strips f passes under its brush;
and is closed while one of the adjoining 8trips
is passing under the same brush, so that this
commutator operates to make and break the
cirenit intermittently at a rate corresponding
to its speed of revolution. The commutator
D is made similar to the commutator C, ex-
cept that it is provided with four brushes, as
shown, and both halves are alike—thatis,what
act as dead-strips f in the commutator C form
part of or are connected to the left-hand ring
D, with which the brush K connects. The
brush Lisset witha ¢‘lead’’ of one commutator-
strip in advance of the brush M, and these two
brushes form the terminals of the working-
circuit. The reversed or alternating current

produced by the variation or making and |
| fore.

breaking of the primary enrrent from the dy-
namo passes to the outside brushes, K and N,
and thence through the commutator D to the
brushes Iand M,and thence through the work-
ing-eireuit. The commutator D is provided
with the same number of strips as the commu-
tator C, and is shown in the drawings as being
set upon the shaft, so that its strips exactly cor-
respond in positionwith respectto its brushes
with those of the commutator C, though in
practice one will probably require to be set
with a slight lead in advance of the other, on
account of the retardation that may take place
in the eonverter A. This,however,would de-
pend upon the particylar eonditions, and can
very easily be found in any case by experi-
ment. The effect of this construction is, that
the instant the commutator C breaks or opens
the circuit and the current is reversed in the
secondary circuit the commutator D aets to
reverse the secondary coil with respect to the
working-circuit, so that the secondary circuits,
though alternating in the converter, are recti-
fied—that is, are made to pass through the
working-circuit inthe same direction. When
the commutator C acts to close the primary
circuit, the current traversing the primary coil
produces two effects. It acts to a certain ex-
tent directly upon the secondary coil and in-
duces a current therein, and this induced
current reacts upon the primary coil and sets
up therein an opposing or counter electro-
motive force, which results in an absorption
of the primary current. The prineipal effect
of the primary coil, however, is to strain the
iron core into a magnetic condition. This
results in two effects. The magnetic core
reacts while being magnetized upon the pri-
mary coil and generates a counter electro-
motive force, resulting in a further absorp-
tion of the primary.current, and at the same
time the magnetization of the core generates
a current in the secondary coil, and this cur-
rent also reacts on the primary coil and neu-
tralizes the current therein. In this way the

' three, Q, R, and 8, being shown.

- tro-motive force.
' to the rectifying-commutator D, as before,

' eunit is fed.

current traversing the primary coil on clos-
ing produces an induced current of one po-
larity in the secondary coil. When the com-
mutator C opens the cireuit again, the energy
stored up in the core during the magnetiza-
tion is given out in the form of a reversed
induced current in the secondary coil as the
core returns to its unmagnetic condition. Be-
fore this current is produced, however, the
secondary coil has been reversed by the com-
mutator D in the secondary circunit, so that

| this last current traverses the actual working-

circuit in the same direction as the current

- produced by the closing of the primary circuit.

In order that the iron core may magnetize
and demagnetize with sufficient. rapidity, it
should be made of well-annealed iron and
formed of a bundle of iron wires, or of sheets
or laminz insulated to prevent the formation

- of Foucault currents, in the well-known man-
. ner. ‘

In Fig. 2, A represents the converter, as be-
The secondary or inducing coil is di-
vided up into any desired number of sections,
The primary
circuit of the converter is fed, as before, from
any desired source of current, I, a storage-
battery, or any other form of battery, asshown,
and an intermittent current is produced by
means of the commutator C, as before. . The
first coil, Q, of the secondary I have repre-

' sented as composed of comparatively finewire,

in order.to obtain a comparatively higherelee-
The cireuit from this leads

from which the corresponding . working-cir-
The second coil or section, R,
I have represented as composed of somewhat
coarser wire, or fewer convolutions, and leads
to the commutator D', which, as before, recti-
fiesthe alternating eurrents thus obtained with
respect to the second working-eireuit, giving
a continuous eurrent of somewhat lower elec-
tro-motive force. The thirdsection, S, is com-
posed of still larger wire, or fewer turns, if
preferred, and leads to the third commutator,
D?, which feeds the third working-circuit, as
clearly represented. By this construction I
am enabled to obtain any desired number of
currents in separate cireuits entirely inde-
pendent of each other andof any desired elec-
tro-motive forces, and these currents may be
employed to operate a number of independent

telegraph-circnits, or for any other purposes.

In Fig. 3, A A A represent separate con-
verters. I have shown their primary coils as
connected in series .and supplied from the
same source of current, BE. If acontinuous-cur-
rent dynamo-machine be employed, a higher

efficiency can be obtained by reversing or
- alternating the current in such a machine in

the primary coils than if the primary eircuits
be similarly made and broken intermittently;
and in this case I employ a reversing-commu-
tator, G, through which the current from the
source I is passed. It converts the continu-
ous current from the source, asis evident from
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the drawings, into aii alteriiating éurrent, and
as it is carried upon the same shaft as the
recbifying-commutators 13, each of which is
provided with a corresponding number of
strips, it acts to alternate the primary current
in unison with the rectifying-commutators D,
and if the commutator-brushes are properly
adjusted and the commutators revolved at the
proper speed the effect in the working-cireuits
derived fromthe sccondary coils will be prac-
tically continuous currents of the desired
electro-motiveforcesand entirely independent
of one another.

Instead of employing a eontinuous-current

j source of eleetrical energy, B, an alternating-

current dynamo-machine may be used, and
this construetion I have illustrated in Fig. 4.
E represents an alternating-current dynamo
of any well-known form, the current being
taken off by the brushes ¢ and &, which
bear, respectively, upon two continuons con-
necting - rings, as shown, no commutator
being employed in this machine upon the
shaft. Upon the shaft of this machine is
mounted a rectifying-commutator, D, such as
I have already described, and it is constructed
so that its strips or seetions correspond in
number and relative positions upon the shaft
with the bobbins or sestions of the armature
winding, which determine the number of re-
versals in the current per revolution of the
shaft. The consequence is, that the commu-
tator D operates in unison with the reversals
of carrent in the armature and rectifies the
alternating current thereby produced in the
secondary civeuit, producing in the working-
cireuit a practically continuons eurrent of
unvarying strength, if properly constructed,
and of whatever clectro-motive foree it is de-
sired to obtain. If the electro-motive foree
of the primary cirenit or source of current is
too high, the secondary cirenit should then be
wound with coarser wire or fewer turns, and
the clfeet will be a rveduetion in the electro-
motive forece.

I am aware that it has been proposed to con-
verthigh-tension currentsintolow-tension cur-
rents by causing such high-tension eurrent to
pass through an inducing apparatus or coil
alternately 1n opposite directions,and synchro-
nously rectifying the induced current thereby
gencerated, so as to supply the consumption or
working eircuit with a countinuous current,
such an apparatus being deseribed in patent
to dison, N0.278,418, of May 29, 1883, and T
do not broadly claim such apparatus.

What1 claim as my invention, and desire to
secure by Letters Patent, is—

1. The combination of an electric generator
or source of electric current, means for revers-
ing or producing an intermittent changein the
current derived therefrom, a primary or in-
ducing circuit or conductor fed by the said
current, two or more secondary or induced
coils or conductors nnder the induetive influ-
cuee of the said primary cireuit, and two or
more rectifying - commutators respectively
connected with the separate secondary coils
and their working - eircuits, whereby two or
moreseparate continuous currents areobtained
from the same primary current.

2. The combination of an electric generator
or source of electrie current, means for revers-
ing or producing an intermittent change in the
current derived therefrony, a primary coil or
conduetor wound upon a magnetic core and
fed by the said current, two or more secondary
coils or conductors, also wound upon the said
core, and two ormore rectifying-commutators
respeetively conneeted with the separate sec-
ondary coils and their working-cireuits, so as
to rectify the eurrents generated therein.

5. The combination of an electric generator
or sourceof electrie enrrent, means for revers-
ing or producing an intermittent change in the
current derived therefrom, a primary coil or
conductor wound upon a magnetic core and
fed by thesaid current, two or more second-
ary coils or conductors composed of different
respectivenumbersof convolutions,also wound
upon the said core, and two or more rectify-
ing-commutators respectively connected with
the secondary coils and their working-cireuits,
80 as to rectify the currents generated therein.

4. The combination of an alternating-cur-
rent dynamo-electric machine, a primary coil
or conductor fed thereby, a secondary coil or
conductor under theinductive influenceof the
primary coil, ahd a rectifying-commutator car-
ried by the shaft of the dynamo-machine, and
so constructed with respect to the armature
coils or sections of said machine as to reverse
the secondary eoil in circuit synchronously
with the reversals of the primary current.

Signed this 8th day of April, 1885.

ROBERT A. RIPLEY.
Witnesses:

CHARLES G. CURTIS,
Fra®crs B. CROCKER.
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