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To all whom it may concern:

| light, as it is the incandescence of the carbon

Be it known that I, SYLVANUS L.. TRIPPE, a | filament which gives the light, and such car-

citizen of the United States, and a resident of
‘the city, county, and State of New York, have
invented certain new and useful Improve-

mentis in Kleetrie Lighting, of which the fol-
lowing is a specification. .

Heretofore what are known as “incandes-
cent electric lights” have been produced by

means of either a continuous, direct, or de-

rived secondary alternating current, requiring

about fifty-five wattsof energyfor the proper
maintenance of each incandescent lamp hav-

ing sixteen-candle power of illumination. In
all the processes having in view a transfer of
energy from one to two ormore circuits alter-
nately experiment has developed the follow-

ing among other objections, which hasso far

prevented any such process from being of
commercial value. In the first place, the

break in the current necessary to the trans-
fer from one circuit-to anotherhas,in the use

of the powerful currents required in electric

lighting, caused the formation of an are or
sparking at the break to such an extent that
the brushes orcontacts are rapidly destroyed

and the switch so burned and fused as to be-
-come almost at once unfit for use. Themak-
ing and breaking of contact in a current is
accomplished with a drop or diminution of
the electro-motiveforcein thesupply-current,

which in every instance with all appliances

of which I have any knowledge is atotal loss
These
objections, with others, and a failure to pro-
vide any combination of the necessary ele-

of so much of the energy employed.

ments to carry into practice the theory of
transterring energy to two or more working

circuits alternately, have so far prevented any
practical application of such principle.

In the use of the ordinary incandescent

']:a,mp in whatis known as the “alternating sys-

tem,” it is evident that there is a period, how-

ever short in duration, at each alternation |
when no current 18 passing throughthelamp..|
Hence it follows that in order toproduce the

light it is not pecessary the current should be
absolutely a continuous one.

no current passes through the lamp may be

extended much beyond what is nsual in the

- -alternating systems without diminishing the

_ I have found
by experiment and test that'the period when

‘bon requires time to cool when once heated

to incandescence. 'The period when the cur-
rent 18 not passing through the lamps on one
circuit may be utilized by diverting the cur-
rent to one or more separate circuits and
made to produce like effects, thus multiply-
ing the number of lamps now actuated on
one:circuit only, without any very mate-
rial increase of energy from the dynamo or
engine. ‘Ashas been stated above, the mak-
ing and.breakingof contact in a circuit pro-

i

causes two practical difficulties necessary to

be overcome hefore.this process can be satis-

factorily applied. If lamps are used of the
voltage of the original supply-current, the
light is not satisfactory on account of the
change in the electro-motive force, and if the
lamps of the lower voltage are used the cur-
rent is not of sufficient volume to supply the

lamps. It is therefore necessary to arrange
means to utilize the induced currents in the

working circuits and to increase the same by

| an electro-magnet in the working eireuits,
transtorming at the same time the supply-

current by means of a switech and transformer
to a current of lower electro-motive force and
greaber number of amperes. | |

The object of my invention therefore is t

provide means whereby not only a continu-

ous current. of electric energy may be di-
verted from one to two or more circuits al-

ternately, having such current supplemented

at each break thereof by an induced current

flowing in the same direction through the

lamp or working circuits, but the sparking
and development of heat prevented on the
switch and contact points. -

T'o this end my invention consists, first, in
the combination, with a dynamo-electric ma-

05

duces adrop or fall in electro-motive forceand -
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chine or other source of constant electric gg

supply and a series of electric cireuits for

the supply of lamps, of a switch and trans-
former located between such dynamo or other
source of energy and the working cireuits,
and an electric magnet interposed between
such switch and transformer and the lamps;
second, in the peculiar construction of the
switch and transformer, whereby it is self-
ventilating and adapted not only to serve as

100




!
A

10

20

30

35

40

45

§0

55

2

468,487

a switch, but to also act as a secondary coil | one being opposite to the forward end of the

in connection with the electro-magnet; third, |

in the appliances used in preventing spark-
ing and the development of heat at the break
of current on the switch and transformer, and,
fourth, in various other constructions and
combination of parts, all as will hereinafter
more fully appear.

Referring to the accompanying drawings,
which form a part of this specification, Ifig-
ure 1 i a diagrammatic view showing four
circuits of incandescent lamps with a dyna-
mo-electric machine and my invention ap-
plied in connection therewith. Iig. 2 is a
side elevation of switch and transformer,
showing the arrangement of brushes and con-
nections; and Iig. 3 18 a transverse section
thereof, taken in the plane x x of Fig. 2.

In all the figures likke letters of reference
indicate corresponding parts.

- A indicates a dynamo-electric machine or
other source of electric energy, which 1is or
may be of any ordinary or preferred construc-
tion, and B, B’, B? and Bielectric circuits for
supplying the necessary currents to the in-
candescent lamps which are shown at 5. In
the present instance 1 have shown four of
these cireuits, althongh it is obvious that a
creater or less number may be employed;
but whatever the number they will preferably
be all connected with a common return con-
ductor b’.

C indicates the switch and transformer, by
means of which the current coming from the
dynamo or other source of energy is deflected
from one to the other of the cireuits and back

again to the first in regular succession, and

so on, and the current transformed from a
higher to a lower tension. This switch and
transformer is preferably made up of a series
of copper or brass tubes or eylinders ¢ ¢’ ¢* ¢,
inclosed within each other and bolted oroth-
erwise fastened together with a little space
between the several tubes or eylinders, so as
to ventilate the same when in motion. As
thus construected, it is mounted on an axis ¢,
from which it is insulated, the said axis being
journaled in suitable bearings ¢’ and capable
of rotation therein through power applied to
the pulley cf, secured thereon; or, if desired,

the switeh and transformer may be mounted

on a prolongation of the dynamo-shaft. The
outside of the switech and transformer, in the
case f the one shown in the drawings, is di-
vided into five sections d d’ d* d° d*. Section
disconstructed with a continuous conducting-

surface throughout and communicates any

current that may be delivered to it from the
source of energy to the other four sections,
all of which are connected electrically thereto;
but sections d’ d* d® d* each have their out-
sidesurfacedividedinto alternate conducting
and non-conducting spaces or segments 2 ¢/,
whichare sodisposed with respectto each other
that the conducting-surfaces cf the successive

sections shall follow each other in their own

planes of rotation, the rear termination of |

other, as shown. Inthe construction of these
spaces or segments the non-conducting ones
may be formed by planing away sufficient of
the outer surface and filling in the spaces
thus formed with some proper insulation, or
these spaces or segments may be formed of a
number of detachable pieces which are fast-
ened to the outercylinders by serews or bolts,
as shown. The condueting-segments extend
a little beyond the general circumference of
the eylinder and slope gradually in the direc-
tion of the motion of the switch and trans-
former, but terminate at an acute angle on
the other edge.

Resting upon the several sections of the
switch and transformer are brushes or con-
tact-strips A, A/, 1% 13, and Y which are sup-
ported in place by a proper support similar
to that in use in general dynamo-machines
and placed with their free ends in line with
respect to the switch and transformer. The
brush 7 is connected through the wire ® with
the dynamo or other source of energy, and
the brushes 1/, Ii*, 1, and 7' are connected
with the four working or lamp cireuits I3, I3/,
B? and B® through wires 2 4’ 7% 7%, which
pass around the electro-magnet K, interposed
between the lamps and the transformer C.
The brush 7, resting on section ¢ of the switch
and transformer,isan ordinary metallic brush
or strip of copper, such as in general use for
dynamo-machines; but brushes 7/, /i?, 13, and
Lt are each constructed of two metal strips or
separate brushes, one upon the other, and
fastened together by scerews or clamps, with
an insulating-strip placed Letween the upper
and lower parts thereof, as shown at & in Ifig.
3. The upper parts of these brushes extend
a short distance beyond the lower parts, and
to each a wire may be attached. The under
part of the brushes 1/, 1i?, 1’ and h' are con-
nected directly with the working or lamp cir-
cuits, as shown, and the upper part of the
brushes are connected through the shuntsm,
m’, m?, and m? with the lamp or working cii-
cuit, which is next in the order of the rotation
of the switch and transformer, such shunts
having, preferably, a greater resistance than
that of the lamp-circuits. As thusarranged,
the free ends of the brushes, being in line
with each other, it will be seen .that as the
switch and transformer is rotated and the un-
der strip of one of the brushes breaks contact
with the conducting-segment thereon the up-
per strip of that brush is brought into contact
therewith, taking up the excess current and
passing the same through the shunt to the
nexf cireuit, then closed by the lower strip
of the next brush coming into contact with
a condueting - segment of the switeh and
transformer, and continuing so to pass the
current until the conduecting-surface passes
from under the same by the rotation of the
switch and transformer, and soon. By these
means, as will be seen, the closing of any one
of the circuits by the rotation of the switch-
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transformer blllﬁlﬂ‘b the wire of such circuit | ment e of the section d’ after the under plate

and the entire SWltCh transformer into that
circuit, and as at the same instant that this
circuit is formed the adjoining preceding
circuit in the order of formation is broken,
leaving that portion of such broken circuit

~ beyondorfollowing the switch-transformer as

IO

the only portion thereof through which the

“current ceases to flow, it follows “that this par-

ticular portion of the broken circult alone
acts induectively on the closed circuit as a

~ primary coil, while the latter circuit, with the

entire switch-tmnsformer, acts as a secondary
coil. The average surface or cross-section of
this closed cireuit, with the included switeh-
transformer, being greater than that of the

- broken circuit, the .current induced therein

20

will necessarily be of greater volume and ot
less electro-motive force than that of the pri-
mary current; but flowing in the same direc-
tion as the supply-current it unites therewith

in supplying the lamps, and thus, through the

operation of the switch-transformer, the sup-
ply-current is not only transformed  from a

‘higher to a lower -electro-motive force, but

a,]so to one of greater volume. -

30

35

The electro-magnet may be made of a num-
ber of metal StI‘lpS properly -bound together
in the usual well-known manner and needs
no specific deseription herein. |

As thus constructed, the operation of the

mechanism is as follows: The current pro-

ceeding from the dynamo or other source of
energy is supplied to section d of the rotat-
ing switeh, and thence passes to the remain-
ing sections d’, d?, d3 and d*, with which the
Sectlon d 18 eleetrmally connected. The cur-

- rent being thus continuously supplied to the

40
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plates.

several sections and the switch rotated, the
conducting-segment e on the section d’ will
be first brought into contact with 1ts brush

-/, closing the circuit B and allowing the cur-

rent to flow through the lamps of that cir-
cuit and thence back along the return-con-
ductor b’ to the source of -supply. The cir-

cuit thus formed will permit of the current

flowing therethrough until, in the rotation of
the switch, the conducting-segment e on the
section d’ passes from under its brush, when

‘the brush h* will engage with the condueting-

segment e of the section d?, and the circuit B’
willbesimilarlyformed. Theseveral brushes
h', h? h3, and h*being made up of an upper and
anundermetal plateinsulated fromeachother,

with the upper plate projecting beyond the |

under,thesegment e’ on thesection d’ will first
pass outof engagementwith the underof such
At the instant the conaucting-seg-
ment e of section d’ passes from contact with
the under plate of the brush 4’ the conduct-

“ing-segment e of section d? engages with the

ander plate of brush h? and ther eby transfers
the current fo and forms the cireuit B’, break-
ing at the same time the circult b. The up-

per plate of brush &', projecting beyond the

under plate ofsuch brush, as before explained,

the next circuitin the order of rotation.

has broken contact therewith, and serves to
take up the excess current, which would oth-
erwise form a spark, and convey the same

through the resistance m to the next circuit
 The circuit B/, hav-

in tne order of rotation.
ing been formed by the engagement of the
eonductmw-seﬂ*ment ¢ of the section @2 with
the under pla,te of brush 72 continues until

such segment passes from under said plate,.

when the under plate or brush /° willcomein
contact with the conducting-segment e of sec-
tion d?, and so on,the passing of the conduct-
ing-segments from and into contact with: the
ander pla,teb of the several brushes serving
to successively break and make the- cllcults
in which they are respectively located, and

| the upper plates, through their resistance-

shunts, serving to take up the excess of cur-
rent as the circuits are broken and pass it to
"T'he
currents flowing from
thence pass around the electro-magnet and
thence to the lamps, the effect of which is to
augment the several currents induced by the
successive breaking of the circuits as the
switch is rotated.

In the practical application of this process,
while the break in the metallic contact be-
tween the brush on-one circuit and the actual
contact of the brush with the conducting-seg-

‘ment of the adjoining circuit 1s mechanically

made as near as possible at the same instant,
the current will begin to flow in the closing-
circuit a period of short duration before the
current is broken in the other, whichlast cur-
rent forms an are, as shown by the sparking
developed at the break of metallic contact.

As it 18 the actual make or break in the ecur-

rent which causes the formation of aninduced

current in an adjoining circuit, a period, how-

ever short, exists between the break in the

“metallic contact and the breakin the current

itself when the induced current is developed,
and,if any induced current should be caused
in the contlary direction by making the me-
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tallic contact in the circuit being closed such

current would act in opp_031t10n to and tend
to diminish the flow of the primary current

in said cireuit. The upper part of the brush

“being connected by a shunt to the working

circuit through a resistance greater than that
of the circuit, the current will naturally pass
through the path of least resistance and will
cease to tlow through the upper part of the
brush before it leaves contact with the con-
duecting -segment, thereby preventing any
sparking by the break in the current in any
of the circuits when the same 1s broken or
transferred to the adjoining cireuit, as incan-
descent lamps of proper volume will only take
the voltage required.

The obJeet of interposing an electro-mag:-
net, around which the wires leading to the
lmnp-eireuits are passed, is to inerease the
effects of induction in the various ecircnits.

- remains in contact with "the conducting-seg- | While it may not be absolutely necessary to
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‘volume.

the working of this system, it is found by ex-

perimental tests that in many cases it will

prove of much advantage, especially where a
small volume of high voltage is desired to be
transformed into current of much less voltage
and of greater ampevres.

T'he construction of the switeh and trans- |

former from a series of tubes or eylindersin-
closed one within another necessarily forms
a reservolr for energy, which, acting as a
stored supply, will modify the effect of any
irregularity in the supply-current and tend
to regulate and make steady the light in the

lamps when, as in practical working lamps,

any may be turned on or off and the number
varied-in the different working circuits.

T'o the successful working of this system
there must be a transfer of energy from one
to two or more circuits alternately, a trans-
formation of the current from a higher to a
lower electro-motive force of greater volume,
a union of the currents of induction with the
main supply-current, adequate means for
preventing the brushes and switch and trans-
former from destruction by the heat devel-
oped thereon by sparking orthe forming of an
arcatthe break in the current, and an adapta-
tion of the resistance in the lamp-cirenits
to the current as modified by its transfer
throngh the mechanism. All of these fea-
tures must be so adjusted as to work in har-

mony, which 1s readily effected by the neces-
sary change in the surface of the switech and

transformer and by increasing and diminish-
ing the speed of its rotation as the degree of
transformation in the supply-current may re-
quire, while the construction of the switch
and transformer form & series of tubes or cyl-

inders with air-spaces between for ventila- |

tion, and the method described for prevent-
ing sparking at the break in the current pre-
vents the development of heat and enables

the mechanism to be operated without the

destruction of contacts and switch and trans-

former provided with such protection.
Although in the foregoing I have shown

and described the transformer as employing

‘a cylinder npon which the electric conduct-

ing and non-conducting segments are mount-

ed, it is obvious that, instead of employing

such cylinder, I may make use of a disk upon

the face of which the said segments may be
formed or secured, the disk in this instance

being preferably made up from a series of

rings arranged the one within the other with

a space between them for ventilation, as is
the case with the cylinder when employed.

I am aware that apparatus has been de-
vised for transferring an electric current
from one to two or more circuits alternately,
and also for transforming a current from a
high to a low electro-motive force of greater

IHaving described my invention and one
way in which 1t 1s or may be carried into ef-

fect, what I claim as new, and desire to se-

This I do not elaim, broadly; but,

468,487

cure by Letters Patent of the United States,
18—

1. The combination, with an electric gen-
erator and a series of two or more circuits,
of a switch and transformer and an electro-

magnet both interposed between the gener-
ator and the circuits, substantially as de-

seribed.

2. The combination, with a dynamo-elec-
tric machine or other source of electric en-
ergy and a plurality of cirecuits, of a switeh
and tranformer for deflecting the current
from one circuit to another and an electro-

magnet for co-operation therewith, substan-
tially as described. | |
3. A cylinder composed of a series of metal

tubes arranged the one within the other and
secured together, with its surface provided

70

3¢

with electric conducting and non-conducting 8;

segments, substantially as deseribed.

4. A cylinder composed of a series of elec-
tric conducting metal tubesarranged the one
within the other and secured together, with
1ts surface provided with a plurality of series
of electric conducting and non -conducting
segments arranged side by side, the conduct-
ing-segments of one series being placed be-
hind the conducting-segments of the other or
others, whereby to follow them in their own
plane or planes of rotation,and an axis npon
which the cylinder is mounted and rotated,
substantially as desecribed.

5. A cylinder composed of a series of elec-
tric conducting metal tubes arranged the one
within the other and secured together with
spaces between them, the surface of said cyl-
inder being provided with a plurality of se-

ries of electric conducting and non-conduet-

ing segments arranged side by side along the
cylinder, with the conducting-segments of one
series placed behind the conducting-segments

of the other or others, whereby to follow them

in their own plane or planes of rotation, and
an axis upon which the eylinder is mounted
and rotated, substantially as described.

6. A cylinder composed of a series of elec-
tric conducting metal tubes arranged and se-
cured the one within the other, with a plu-
rality of seriesof electric conducting and non-
conductingsegmentsarranged uponitssurface
side by side along the same, the conducting-
segments being constructed with a gradually-
enlarging or eccentric portion and an abrupt
rear termination, and the said conducting-
segments of one series being placed behind
the conducting-segments of the other or oth-
ers, whereby to follow them in their own plane
or planes of rotation, substantially as de-
seribed.

7. The combination, with a rotating eylin-

der having a plurality of series of electric

conducting and non-conducting segments ar-
ranged upon its surface side by side, whereby
the conducting-segments of one series follow
the conducting-segments of the otherorothers
in their own plane or planes of rotation, of a
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of an upper and an under part insulated from
each other for co-operating with said seg-

ments, the upper parts of the contact pieces

or brushes extending slightly beyond the un-

der parts and being connected by resistance-
shunts to the next cucmts in order, respect-
ively, substantially as described. |

8. The combination, with a rotating cvhn-
der having a pl: lra,hty of series of electric

‘eonductmﬂ* segments arranged upon its sur-
face in such order that the_ conducting-seg- |
ments of one series follow the conducting-seg-

ments of the other or othersin their own plane

or planes of rotation, and a series of circuits,

21

series of contact pieces or brushes composed | of a series of contact pieces or brushes com-

posed of an upper and an under part insu-
lated from each other for co-operating with
sald segments, the under part of the several

contact pieces or brushes being connected to

their appropriate circuit and the upper part
of said pieces or brushes extending slightly
beyond the under part and connected by a re-
sistance-shunt to the next cirenit in order,
substantially as described.

SYLVANUS L. TRIPPE.

\Vltnesses

M.-D. GARDNER,
WILLIE RATI—IK
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