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UNITED STATES PATENT ‘OrrICE.

JAMES PHILIP ERIE, OF NEW YORK, N Y., ASSIGNOR TO ERIE EI&PLORAT‘ION

COMPANY, OF NEW YORK, N. Y., A (JORPORA"[‘ION OF DELAVVARF

' CURRENT-REGULATOR,_.

'SPEGIFISATION_ forming part of Letters Patent No, 733,951, dated J ﬁl_y 21, 1903.
Application filed December 9, 1'9()1. Renewed December 26, 1902, Serial No, 136,733. (No model)

To all whom it may concern

Be it known that I, JAMES PHILIP ERIE, a
citizen of the United States residing at New
York city, in the county and State of New
York, have invented certain new and useful
Improvements in Current - Regulators, of
which the following is a specification. .

Myinvention relates to electrical apparatus
wherein a circuit is hroken between contacts;
and its object is to reduce or entirely prevent
the sparking at the contacts between which
circuit 1s broken.

My invention consists, plllll&rll}, in means
for breaking the cireuit mmultaneously at a
plurality of pointsin seriesin the circuit with

those contacts at which sparking is to be re-

duced, thereby distributing the sparking over
a number of points and reducing or entirely
preventing thesparkingatthe particular con-
tacts desired. * | |

To this end my invention consists of the

~ means hereinafter fully desceribed and shown
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in the accompanying specification and draw-
ings, in which—

I‘wure 11is a perspective view of an appara-
tus embodymv myinvention. Fig.2isa plan
view with the top plate removed. Fig. 3 is a

‘transverse sectional view on the line z , Fig.

2,looking in the direction of the arrow 3. Fig.
4 is a8 transverse sectional view on the linex x

of Fig. 2looking in the direction of the arrow

4. Fig. 5isa transverse sectional view on the
lmeyy, Fig. 2, looking in the direction of the
Fm 6 is a pempeetwe view of the
disk A. Iﬂn' 7 is a perspective view of two
of the disks C. Fig, 8 is a perspective view
of thebrush or contact for the segments, and
Iig. 9 isadiagram of the circaitsin the appa-
ratas.

While my invention 1s applicable to many
classes of electrical apparatus, it is shown
and described in connection with a current-

regulator and that of the c¢lass fully deseribed

in 1he patents granted to ne May 7,1901, Nos.

673,391 and 073 498, wherein cmrent is al-
1owed to flow to tldnca]a,tmtr devices daring

short intervals of time only, the circuit being

rapidly made and broken to accomplish this
end. When an electric circuitisrapidly made
and broken, as in this class of apparatus, ex-
cessive sparking will occur between the con-

A iy

A

semicirele,

ta(,ts at break, and this I plevent by means

of my appamtus

Referring to the drawings, b represents a
suitable base plate, which may or may not be
of insulating material, and D a suitable top

plate carried on supports E, and, as shown 1in

this instance, between these plates a current-

regulator of the class described 1S arranged

and provided withmy 1mpr0ved means for re-
ducing sparking.
E' represents aseries of separately insulated

'Seﬂ*m ents of conducting material arranged on
- an insalating - support. 1,

which may be of
slate. There may be a_ny' suitable number
of segments, I having shown twenty-four as
a convenlent number.
vided with means for connecting thereto a
circuit-wire, these connections bemﬂ* shown
as binding-posts 2. Means are prowded for
including a greater or less number of these

sewments in the circuit to be regunlated, and
in “this instance I accomplish this purpose by

plOVIdll]ﬂ‘ a series of contacts corresponding
in number to the segments and electrically

Kach segment is pro-
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connected thereto, and by meansof asuitable

movable contact arm or plate through which

the circuit isled I am enabled to plaee in cir-

cuit more or less of the contacts, and conse-
quently more or less of the Seﬂ'ments

The contacts referred to are 1epresented
by 3 and may be arranged onany convenient

part of the a,ppa,latu'-a being shown on the

top plate and connected by wires 5 to the
binding-posts 2, several of these connections
only being shown in Fig. 3. The contacts 3

in the top plate are s.lm_wn arranged 1n a -
while a semicircular plate 4 18-

arranged to be swept over these contacts.
The plate 4 may be slit around its curved
periphery in order to increase 1ts elastlmty

and insure good contact. .. - .
Oonnectlon is made from the post 6 by a

30
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wire 7 to the central spindle 50 of the plate

4, and thus by turning the plate more or less
of the segments F' may be included 1n the
circuit to be regulated. Asshownin I

a suitable stop S prevents the movement of
the plate 4 beyond a certain distance 1n one
direction, so that when the plate is against
the stop a portion of 1t still remains upon a
contact 3, and one segment at least, there-
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fore, will remain in circuit when the plate 4 | disks; but when the relative position of the

Is moved against the stop. - As the plate 4
is turned to the left it will be seen that it
makes contact with an increasing number of

the contacts 5, thereby incinding an increas- |

ing number of the segments in circuit.

- A suitable brush or contact 9 is arranged
to make contact with the segments F, and
means are provided for moving the brush
and the segments relatively to each other, as
shown, means being provided for rotating
the brush 9 with relation to the segments, al-
though it 18 to be understood, of course, that
the brush might remain stationary and the
segments be rotated, although other connec-
tions would have to be arranged for this pur-
pose.

Any suitable brush or contact may be pro-
vided, but that illustrated in Fig. S is a sim-
pleand efficientone and, as shown, consistsof
an insalating-sleeve 10 inside of a split hub
11, which 1s provided with arms 12, one of
which is recessed at its end for the reception
of a contact-piece 13,which may be of copper,
sald contact - piece preferably being held
within 1ts recess and pressed against the
segments by any suitable means, as a spring
14. This brush or -contact may be suitably

- secured to a spindle or shaft G, as by a set-
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serew 15, and held to rotate with the shaft
T'he shaft (= 1s carried in suitable bearings
51 and 52 upon the base-plate I3, and, as
shown, this shaft carries a plurality of disks
C, two of which are shown in detail in Fig.
’7. These disks are secured to the shaft by
suitable means, as set-screws 16, and the
outer rims 53 of the disks are insulated from
the tnner portions by suitable rings 17. The
rims 5% and rings 17 are secured to the
flanges 51 of the disks, as shown, by screws
5d and nuts 56. The disks are insulated from
each other by means of suitable insulation
19, Fig. 2, and the adjacent disksof consecu-
tive pairs of disks are provided with oppo-

sitely-located insulated conducting-pieces 18
on their peripheries, so that these adjacent |

disks are electrically connected to each other
across sald insulation 19. Insulation be-
tween the lateral sides of all of the disks may
or may not be provided, as desired.

Series of brushes are suitably supported
upon the base B and insulated therefrom and

arranged In any convenient manner to bear

upon the disks C, as shown, there being six-

teen brushes H, arranged eight on each side

of the disks C. The brushes H areinsulated
from each other in pairs by suitable insula-
tion 20, the connection between the brushes
which are uninsulated from each other being
made through brush-holders 21, and the in-
sulation of the brushes-is so arranged that
when the conducting - pieces 18, connecting

- pairs of the disks C, are made to bI‘l(]f‘-"e ACroSS

or make contact between the ddjaeent brushes
of consecutive pairsa complete electrical cir-

cuit may be made through the brushes and
through the conducting- pieces 18 on the i

{ the disk 1.

disks and the brushes 1s such that the con-
ducting-pieces 138 do not bridge or make con-
tact with the brushes circuit cannot bhe com-
pleted through the brushes and disks.

In order that a circult may be combpleted
through the brushes and disks, electrical con-
nection 1s made in any suitable manner, as
by a wire 22 between the two end brushes L,
and two other insulated disks A and I are
provided upon the shaft G, the disk A having
a continuously- conductm
lated from the shaft, this periphery being
electrically eonnecbed with the hub 11 of the

| brush 9, as shown, by conduactor 538, and a
i brush 23, insulated from the brushes on the

same side by suitable insulation 24, 1s ar-
ranged to bear upon the disk A, electrical
connection being made between this brush 23
and the series of brushes by a suitable wire
20, connecting the brush-holders. Electrical
connection is also made between the disk I
and disk A, as by connection 31.

Assuming that the positive lead from a
source of supplyof direct current is connected
to the central spindle 50 of the plate 4, the

cgative lead should be connected to the
brush-holder 26, and a brush 27 in electrical
connection therewithis arranged to bear upon
This disk I is shown in detail in
IFig. 6 and has a rim insulated from the inner
portion of the disk by suitable insulation
28, while a part of the periphery 20 is suit-
ably insulated from the remainder by insula-
tion 30, and this part 39 is wider than the con-
ducting-pieces 18 on the disks, it being ap-
proximately twice as wide, for a purpose to
hereinafter appear, and bulmble electrical
connection is made, as by the wire 31, be-

tween the two disks A and 1.
J represents a suitable motor,which may be

| an electrie motor energized in any suitable

manner, for rotating the shaft G, and assum-
ing the motor to rotate sald shaft in a clock-
wise direction when looking in the direction
of the arrow X, Fig. 9, it will be seen that
when the parts of the apparatus are in the po-
sitions shown in Fig. 2 or Fig. 9, with the plate
4 in the position shown in the diagram of
Kig. 9, current may enter the apparatus from
the source of supply 32 and pass by a wire 33
to the spindle 50 and plate 4, from thence to
the contact 3, covered by the plate 4, and to
the pmmeulm segment 36 of the Segments I,

connected to this contact, then to the bmsh
9 when the brush is in contaet, with this seg-
ment, as shown, from thence 1o the disk A
by the connection 53, to the disk I, to brush
27, and by wire 34, connected in any suitable
manner to the holder of brush 27, through
sultable translating devices, shown as lamps

-39, back to the source of supply 32.

No current may pass from the disk A
through brush 23, wire 25, and the series of
brushes H, since contact is not made between
the adjacent brushes of consecutive pairs un-

til the conducting - pieces 18 bridge these

periphery insu-.
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brushes. In the position of the parts shown | cuit-breakers included in series in the ecir-

in Figs. 2 and 9, with the rotation of the shaft
G clockwise looking in the direction assumed,
it will be seen that the brush 9 is about to
break contact with the segment 36, and the

parts are so arranged and adjusted that just |

prior to its leaving the segment 36 the con-
ducting-pieces 18 will have made contact with

 the brushes H opposite them, and at the same

10

20

20

time the insulated part 29 of the disk I, as
shown in Fig. 4, will come into contact with
brush 27.  As soon as the part 29 comes into
contact with brush 27 circuit will be broken
at brush 27, but will be simultaneously made
at the brushes I, as described, and circuib
will now be completed from the segment 36
through brush 9, disk A, brush 23, wire 29,
brushes H, conducting-pieces 18,and wire 22,
and out by wire 34 back to the source of sup-
ply. It will thus be seen that the brushes H
are thrown into series in the circuit at the
same time that they are electrically connect-
ed, and the parts are also so arranged that
just as the brush 9 breaks circuit with the
segment 36 the conducting-pieces 18 break
cireuit simultaneously at all of the brushes
H, thereby distributing the sparking in series
in such manner that sparking between the
brush 9 and segment 36 may be entirely pre-
vented and in any event will be greatly re-

~duced.
The cycle of operations described will be |

35

40
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rapidly repeated as the shaft G continues to
rotate, the breaking of the circuit at the seg-
ments taking place always on segment 30 of
the series. | "

The insulated part 29 of the disk I is made
wider than the conducting-pieces 13, being
preferably about twice as wide, and this Is for
the reason that after the circuit has been
broken at all of the brushes H it may not at
once be completed between the brush 27 and
the disk I, for the brush 27 must remain for
a short time longer on the insulated part 29,
thus insuring an absolute break of the circuit
at all the brushes Il.

Assumenow thatthe plate4hasbeenturned
in a direction to include more of the segments
F in circuit. Then the more segments in-

cuit. -
Since the cireuit is broken at all of these

brushes and their contact-pieces in series in

the cireuit simultaneously with the breaking
of the circuit at the segments, it will be seen
that the sparking at the segments will be
oreatly reduced or entirely prevented.

The segments and their brush operate au-
tomatically to make and break the circuit to

be regulated, and the brushes and contacts.
which are included in series in the circult
operate automatically to reduce sparking

at the segments whatever the time interval

between make and break at the segments

may be.

~ As hereinbefore described, the circuit, 1n-
cluding the segments, is opened between
brush 27 and disk I by the insulated part 29
coming opposite brush 27, and simultane-
ously therewith circuit is closed through all
of the brushes H, so that disk I and brush 27
may be said to constitute contacts which are
opened at the same time that the normally
open switches formed by the brushes H and
conducting-pieces 18 are included in series
in the circuit of the segments. It will also
be seen that the circuit-breakers or switches
referred to are not only normally open but
they are normally out of the circuit of the

| segments, and they are included in series in

said circuit just prior to each break and are
broken simnultaneously with the breaking ot
the circuit at the segments. o
The plurality of circuit-breakers may also
be said to be in a normally open circuit, and

‘they are intermittently included in the cir-

cuit of the segments, and this is done by si-
multaneously opening the circuit of the seg-
ments and closing the circuit-breakers, there-
by including them in series in the circuit.

Without limiting myself to the precise con-
struction and arrangement of parts shown,
I claim as my invention— | |

1. In an apparatus for making and break-
ing an electric circuit, means for alternately

making the circuit at a single point and

breaking it at a plurality of points, substan-

 tially as described.

cluded in cireuit the longer will be theinterval |
of time during which the currentis allowed to |

flow through my regulator; but no matter how

 many segments may be included the break

55

60

will always take place as the brush 9 leaves

the particular segment 36, so that the means |

for preventing sparking at this break will

come into operation with any time interval

between the make or break or, on the other
hand, between the breaks of the circuit at the
segments, |

It will thus be seen that the segments and
brush described constitute contacts for mak-

~ing and breakingan electric cireuit to be reg-

ulated, while the conducting-pieces 13 and

the particular brushes I, between which they
complete circuit just prior to its being broken
at the segments, constitute switches or cir-

2. In an apparatus for making and break-
ing an electric circuit, means for alternately
making the circuit at a single point and

breaking it at a plurality of points in series

in said cireuit, substantially as described.
3. In an apparatus for making and break-
ing an electric circuit, means for varying the

time interval between make and break, and

means for alternately making the circuit at
a single point and breaking it at a plurality
of points, substantially as described. — ~

4. The combination with contacts for in-
terrupting an electric circuit, of a plurality
of circuit-breakers in said circuit, and means
for breaking the circuit at the circuit-break-
ers simultaneously with the interruption of
the circuit at said contacts, thereby distrib-

| uting the sparking over a number of points
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terrupting

ously opening said contacts,
switches and including them in series in said

758,951

and reducing the sparking at said contacts, | in series in said circuit prior to breaking the

‘substantlally as described.

5. The combination with contacts for in-
an electric circuit, of a plurality
of circuit-breakers in series in said circuit,
and means for breaking the cirenit at the cir-
cuit-breakers simunltaneously with the inter-

ruption of the circuit at said contacts, there-

by distributing the sparking over a number
of points and reducing the sparking at said
contacts, substantially as described.

6. The combination with a plurality of
switches, of an electric circuit containing con -
tacts, means for simultaneously opening said
contacts and including the switches in series

.1n the ¢ircuit, and means for simultaneously

operating said switches to break the cireuit,
substantially as deseribed.
7. The combination with a plurality of nor-
mally open switches, of an electrie circuit con-
taining contacts, and means for simultane-
closing said

circuit, substantiaily as described.

3. The combination with a plurality of nor-
mally open switches, of an electric circuit con-
taining contacts, means for simultaneously
opening said eontacts closing said switches
and including them in series in said ecircuit,
and means fur breaking said circuit at each
of the switches si multaneomly Su bstantially
as described.

9. In an apparatus for regulating an elec-
tric circuit, the combmatlon with means for
rapidly makmﬂ' and breaking the cirenit, of
a plurality of circuit- breakers normally ouat
of the cireuit,
series in said circuit prior to each break and
meansior breaking th':‘GlICUIUSIHIHIB&HBOHSIV
at each circui E—bl@ﬁl{el‘ substantially as de-
seribed.

10. The combination with an electrie cir-
cuit, and means for completing the same, of
a plurality of switches normally out of the
circuit, means for Intermittently including

said SW1tches In series in said cireuit, a,nd
means for simultaneously operating said
switches to rapidly make and break smd ¢ir-
cult, substantially as described.

11, The combination with an electric cir-
cuit, and means for completing the same, of
a Dlurahty of switches normally out of the
circuit, means for mtermlttently 1including
said swnehes in series In said circuit prior 130
breaking the same, and means for breaking
the OII‘CHIt at eachswiteh simultaneously, csul)

- stantlally as described.

Go

. 'IT'he combination with an electric cir--

cuit eontainiﬂg contacts, of a plurality of
switches, means for including said switches
in series in said circuit prior to breaking the
same, and means for simultaneously opening
the contacts in said cireunit and closing the
switches, substautially as described.

13. The combination with an electric cir-
cult containing contacts, of a plurality of

means for including them in’

same, means for simultaneously opening the
emtacts in sald cireuit, and eclosing the
switches, and means forsimultaneously open-
ing saild switches to break the circuit, sub-
stcmtlally as described.

14. The combination with an fmpamtua for
intermittently interrupting an electric cir-
cuit, of means for redacing the sparking at
each inter: ‘uption conmstmﬂ‘ of a plurality of
circuit-breakers in series Wlth each other in
said ecircuit, and means for operating said
circuit-breakers simultaneously with the in-
terrupting apparatus fo rapidly make and

break the circuit, substantially as deseribed.

15. In an apparatus for regulating an elee-
tri¢ circuit, the combination with a series of
separately-insulated segments, of a contact,
means for moving the contact and segments
relatively to each other to rapidly make and
break the circuit, a plurality of circuit-break-
ers, means for 111(31[1(111:1(1' them in series in said
circuit prior to breaking the same, and means
for simultaneously operating said circuit-
breakers to break the cireuit, substanmalb as
described.

16. In an apparatus for regulating an elec-
tric circuit, the combination with a series of
separately-insulated segments, and means for
inciuding more or less of the segmentsin the
circuit, of a contact, means for moving the
contact and segmentsrelatively toeach other,
a piarality of circuit- -breakers, means for in-
cluding them in series in said circuit prior to
breaking the same, and means for simultane-
ously operating said circuit-breakersto break
the cirenit, substantially as described.

- 17. In an apparatus for regulating an elec-
tric circuit, the combination with a series of
separatelyv-insulated segments, and meansfor

‘including more or less of the segments in the

circutt, of a contact, means for moving the
contactand segments relatively to each other,
a plarality of normally open circuit-breakers,
means for closing said cireuit-breakers and
including them in series in said circuit prior
to br eakmﬂ' the same; and means for breaking
the UII'GIJIE at sald eircuit-breakers simultane-
ously.

18. In an appmatus for 1eﬂ'ulat1nfr an eiec-
tric circuit, the combination with a plu ality
of wﬂ'ments of a contact, means for moving
said contact and the seﬂ‘ments relatively to
each other to rapidly make and break the eir-
cuit, a plurality of circuit-breakers, means for
including them in series in the circuit te be
regulated prior to breaking the same, and
means for breaking the circuit at each circuit-
breaker simultaneously, substantially as de-
seribed.

19. In an apparatus for regulating an elec-

triec circuit, the combination with a plurd, ity
of seg ments of a contact, means for moving
said conra(,t and the segments relatively 130
eacl: other torapidly ma,ke and break the cir-
cuit, a plurality of normally open 011‘01:1113

- Switches, means for 1110111&111@ sald switches | brea.;ers, means for simultaneously closin
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said circuit-breakers and including them in ] out of the clr(,mb to be regulated,

series in the eircuit to be retrnlated prior to
breaking said circuit, and means for simul-
taneously operating said circuit-breakers to

break the circuit, substantially as described.

20. In an apparatus for regulating an elec-
tric eircuit, the combination with a plurality
of segments, and means for including more
or less of them in cirenit, of a contact, means
formovingsaid contactand the segmentsrela-
tively to each other, a plurality of normally
open circuit-breakers,
ously closing said circuit-breakers and in-
cluding them in series in the circuit to be
regulated prior to breaking said circuit, and

means for simultaneously operating said eir-

cuit-breakers to break the circuit, substan-
tially as described.

21, In an apparatus for regulating an elec-
tric circnit, the combination with a plurality
of conducting-segments, of a contact, means
formovingsaid contactand the segments rela-
tively to each other torapidly make and break
the circuitf,a plurality of circuit-breakersnor-
mally out ¢f the circuit to be regulated, means
for including them in series in said circuit
prior to breaking the same, and means for

‘breaking the Glremt at the cucmt breakers

mmultaneously with the breaking of the cir-
cuit at the segments, substantmll} as de-

scribed.

22. In an apparatus for regulating an elee-'
trie circuit, the combination “Wwith a plm ality

of conduetmﬂ'-segments and means for in-
cluding more or less-of them in ecircuit, of a
contaet means for moving said eontaet and
the segments relatively to each other to rap-
idly. make and break the circuit, a plurality
of circuit-breakers normally oat of the cir-
cuit to be regulated, means for Including
them in series in said circult prior to break-
ing the same, and means for breaking the cir-
cuit at the circuit-breakers simultaneously
with the breaking of the circuit at the seg-
ments, substantially as described.

23. In an apparatus for regulating an elec-
tric eircuit, the combination with a plurality
of condnecting-segments, of a contact, means
for moving said contact and the segments

relatively to each other to rapidly make and

break the circuit, a plurality of normally
open circuit- brea.kel% normally out of the
circuit to be regulated, means for simultane-
ously closing said circuit-breakers and in-
cluding them in seriesin said eircuit prior to
breakmw the same, and means for breaking
the clrcult at the c¢ircuit-breakers sunultane-
ously with the breaking of the circult at the
segments, &,ubst‘mtlally’ as described.

94, In an apparatus for regulating an elec-
tric eircuit, the combination “with a pluraht_y
of conductmn* segments, and means for in-
cluding more or less of them in circuit, of a
contact, means for moving said contact and
the segments relatively to each other to rap-
1dly make and break the circuit, a plarality
of normally open circuit- breakels normally

!
f

means for simultane- |

|

5

means for
simultaneously closing sald ¢ir emt breakers
and inciuding them in series in said circuit
prior to breaking the same, and means for

scribed.
25. In an apparatus for 1efru1at1un'an elec-

tric eircuit, the combination “with a plmahty
of_.segments, of a contact, means for moving

said contact and the segments relatively to
each other, a plurality of circuit-breakers

normally out of ¢ircuit, means for including

them in said circuit prior to breaking the

same, and means for simultaneously operat-

ing said circuit-breakers with the breaking

of the circuit at the segments, substantially

as described.
26. In an apparatus for regulating an elec-

trie circuit, the combination “with a plurahty |

of sepmate]y-iusulated conducting-segments,
of ashaftearrying a series of insulated disks,
conducting-pieces oppositely located on the
peripheries of pairs of the disks and insulated
therefrom, series of brushes electrically con-
nected in pairs bearing on said disks, two

separate insulated disks carried by the shaft
one provided with an insulated piece in its
conducting periphery of greater width than

/0

breaking the circuit at the circuit-breakers
simultaneously with the breaking of the cir-
cuit at the segments, substantially as de-
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the said opposwely -located conducting-pieces,

sald disk being also &dapted to be Lonnected
by a brash in the circuit to be regulated, and

the other of said two disks bemﬂ' electrlcally |

connected to the series of brushes through
another brush, a brash for making eOntact
with the series of insulated segments, elec-
trical connection between said brush and
said two separate insulated disks, means for
moving the insulated segments and their
brush relatwely to each obher and means for
moving the disks and their br ushes relatively
to each other simultaneously with the rela-
bive movemenb of 1he segments and their

brush.
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27. In an apparatus for rewulatmw an elec-

trie eircuit, the combination w1th a plu rality
of eonductlnﬂ* segments, of a shaftcarrying a
plurality of msulated disks, conductors op-
positely located on the perlphemes of pairsof

I15

the disks, series of brushes electrically con-

nected in pairs bearing on said disks, two
other insulated disks carrled by the shaft one

provided with an insulated piece in its con-

ducting peripheryandadapted to be connect-

ed in the circuit to be regulated by a brush,
the sald two disks being electrically connect-

ed to the series of brushes through a brush,

a brush for making contact with the plnrahty
of segments, an electrical connection between
said brush and said two other insulated disks,
means for rotating the segments and their
bruash relatively to each other and means for
simultaneously rotating the disks and their
brushes relatively to each other in unison
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with the relative movements of the %emnents |
| and their brush. | |
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28. In an apparatus {or regulating an elec-
trie eircuit, the combination of conduecting-
segments, a contact, means for moving bhe
contact and segments relatively to each other
to rapidly makeand break thecircuit, a series
of brushes electrically connected in pairs,
means for including said brushes in series
in the circuit prior to breaking the circuit at
the segments, and means for breaking the
circuit between the adjacent brushes of con-
secutive pairs simualtaneously with the break-
ing of the circuit at the segments, substan-
tmlly as described. | |

29. In an apparatus for refrula,lmtr an elec-
trie eircuit, the combmatlon of conduet‘,mﬂ-
segments, a contact, means for moving the
contact and segments relatively to each other
torapidly make and break the circnit, a series
of brushes electrically connected in pairs,
means for making contact between adjacent
brushes of consecutive pairs and including
the brushes in series in the circuit prior to
breaking the same, and means for breaking |
thecir cmt between the palirs of brushes simul-
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' taneously with the breaking of the circuit at

the segments, substantially as deseribed.

30. In an apparatus for regulating an elec-
triec cireunit, the combination with a plurality
of conducting-segments, and means for in-
cluding more or less of them in circuit, of a
contact, means for moving the segments and
contact relatively to each other to rapidly
makeand break thecircuit, aseries of brushes
electrically connected in pairs, means for

"making contact between adjacent brushes of

consecutive pairs and including the brushes
in series in the circuit prior to breaking the
same, and means for breaking contact be-
tween the pairs of brushes simultaneously
with the breaking of the circulit at the seg-
ments, substantially as desecribed.

In testimony whereof 1 have signed my
name to this specification in the presence of
two subseribing witnesses.

JAMES PIIILIP ERIE

Witnesses:

. . OGDEN, Jr
W. CLARENCE DUVALL.
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