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To all whom it may concern’ .

Be it known that I, Freperick W. REgves,
a citizen of the United States, residing at
Pittsburg, in the county of Allegheny and
State of Pennsylvania, have-invented cer-
tain new and usefnl Improvements in
Tilectric-Lighting Systems; and I do de-
clare the following to be a full, clear, and
exact description of the invention, such as
will enable others skilled in the art to which
it appertains to make and use the same, ref-
erence being had to the accompanying draw-
ings, and to the letters and figures of refer-
ence ntarked theveon, which form a part of
this specifieation.

This invention relates to  apparatus and
systems for preventing current loss in incan-
descent Tamps. ) :

My invention has for its object to pro-
vide a simple and practical system for elec-

. tric lighting, inclnding & current interrupter

for  rapidly and periodically interrupting

supply to a plurality of lamp eireuits for the
purpose of attaining higher economy than is
possible in the ordinary -manner of uninter-
rapted cnrrent supply, said jmprovements

being hereinafter more fully deseribed in’

the accompanying specification and particu-
larly pointed out in the appended claims. -

In the accompanying drawings I have
iNustrated the system and apparatus and-its-

application in practice, wherein,

Trigure T, ix an end clevation of the ap-.

paratus.  Fig. TI is a verdical section taken
longitudinally of the axis of the same. - Fig.
111 s a transverse section on line X—X of
Fig. 11 showing a_portion of the interior

mechauizm.  Fig. IV is a like section on’

{he same line showing the remainder of the
interior mechanism.  Fig. Vois an enlarged
plan of the interior contacts and attending
brushes.  Fiz. V7 is a modified form of
dendd contaet. Fige VI is a diagrannnatic
view illustrating the applieation of the ap-
paratus to a lighting cireuit, in all of which
views like detail parts are designated by
pumerals of like c¢haracter throughout the
specifieation. . '
The apparatus as illustrated, comprises in
its steneture the {wo stationary heads 1 and
9 spaced apart by the shell 3 having periph-

2al venls 4 therein, and an interposed rotary’

member or disk 6. said heads and disk be-

Cing provided with contacts and brushes as

hereinafter described, also with vent open-
ings 1°, 2’ and 6’. The disk 6 is formed of
insulating material and is rigidly secured
upon the shaft 7 carrying the same, which
shaft is mounted at one end in an extended

60

bearing § formed upon the head 2, the other .

end extending within an opening formed

-centrally within the head 1, and is designed

to be connected to suitable driving means,
the- driving means in this instance being
that of the armature of a motor or the
generator the shaft 9 of which is connected
thereto by a suitable coupling 10. The heads
1 and 2 and shell 3 are rigidly clamped to-
gether by means of transversely disposed
serews 11 and the casing structure thus
formed held against movement by the axm
12 carried by the head 1 and connected o
a fixed snpport, such as that designated as
13, and in ovder to permit the brushes here-

inafter described being brought exactly to-

zero position, adjnstment of the #asing strue-
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ture wpon its axis is provided for, which in

this instance consists of 3 vertically dis-

nosed slot 137 formed in the support and a-
transversely, dispesed slot 127 in the arm 12

through both of which a bolt 14 is pagsed. *

Within cach of the casing heads is se-
cured an annular ring of insulating material
15 to which the contacts and attending
broshes are attached and ns said contacts
and ‘brushes are exactly-similar in form and
registerably -disposed in the snme divection
in both instances a déscription of one avill
suffice. Each of these heads has rigidly
attached to the inner face portion of the in-
sulating ring 13, four live contacts 17, 18,
19 aid 20, respectively and four dead con-
tacts each designated as 21 arranged there-

Cetween, both sets of contacls being Jdisposed

in a cirele abont the face of thie said ring
and elevated therefrom ipon pins 217 so as

to permit free cireulation of air therche- -

neath, said live contaets being .each (see
Tig. V) of gencril arc shape increasing in
width from .the forward end to and toward
the rear or wide end, the forward or nar-
row end being formed on a line tangent with
an imaginavy inscribed cirele having a ra-
dius equal to the width of the brush en-
played. the vear end being on a line radial
withy the center, each of which contacts ave
provided with a wedge. shaped vent open-
ing 22 the broad end of which is also formed
apon a line tangent to the same imaginary
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" inscribed cirele. The segmenital dead con:

10

15

20

25

30

35 P

40

. 46

tacts 21 arranged between the live contacts

each has its end adjacent the broad end of

‘said live contacts formed on a lirie tangent

to that of the imaginary inscribed. circle as
is likewise the projecte(fr end proper 23, the
opposite ‘end being forked to straddle the
narrow end of the live cowiact the cuter

leg of the fork being of greater length than

the inner one and the extremity of each be-
ing on different radial lines, the longer leg
of each contact being connected by a wire 287
to the shorter leg of the other, thus con-
necting them in series.. :

The rotary disk 6 of insulating material
carries on each face a collector ring elevated
upon %ins to give vent space therebeneath
and a brush, and as said rings are of pecul-
iar formation and registerabl
the same relation but electrically unconnect-
ed a description of the structure of one will
suffice. These collector rings (better shown
at Fig. V) each comprise in their structure
the four equally spaced and like broad por-
tioms 24, each having its forward end 25
tapered, which taper begins.on a line ra-
dial with the axis of rotation decreasing
to and meeting the narrow portion-26 on a
line tangent to an imaginary inscribed cir-
cle having a radius equal to the width of
the brush employed, the rearend of each of
said broad portions 24 being.on a line ra-
dial with the axis of rotation where it
meets .the narrow -portion 27, the broad
ortions 25’ of the collector ring each hav-
ing its forward end formed on a Iine tangent
to that of the-imaginary inscribed circle
where it meets the aforesaid narrow portion
27, and its rear end on a line radial with the
axis of rotation. .

The insulated binding post 28 upon the
head 1 is electrically connected to the yield-
able holder 29 of a carbon brush 30 carried
by said head, which brush bears upon the
collector ring on that sitle of the disk 6.

Similarly, the insulated binding post 31;

~ upon the head 2, is connected to a yieldable
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holder 32 of a carbon brush 83 carried by

said head.and bearing upon that side of the.

disk. A suitable carbon brush 34 is carried
by one side of the rotary disk and connected
by a wire 35 to the-collector ring of that side
and bears- successively upon the live and
dead contacts carried by the adjacent head
during rotation of the disk. Similarly, the
collector ring upon the opposite side of the
rotary disk is connected by a wire 36 with a
suitable carbon brush 37 carvied by the disk
and hearing successively upon the live and
dead- contacts carried Ly the adjacent head
during rotation of the disk, said brush 37
heing disposed 90 degrees in the rear of the

other brush 34. The head 1 is further pro-.

vided with two insulated hinding posts 38
and 39, the former being connecied to the

 larly, the head 2 is provide

disposed in-
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live contact 17 by a short wire 38”, which
contact is cross-connceted. to the opposite
contact 19 through the medium of the wires

40 and 40’ and said post 39. Two other in-

sulated binding-posts 41 and 42 are carried

bf); this head, the former being connected to.
the live contact 18 by a short wire 41/, which
contact. is cross-connected to the opposite
contact 20 through the medium of the wires
43 and 43’ .and said binding-post 42. Simi-
with two in-
sulated binding posts 44 and 45, the former
being connected to the live contact 17 by a
short wire 44’, which contact is cross-con-
nected to the opposite contact 19 through the

75
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medium of the wires 46 and 46’ and binding-- -

post 45. 1In the other two binding-posts 47
and 48, the former is connected to the.con-

tact 18 by a short wire 47°, which contact is’

cross-connected to the opposite contact 20 by
means.of the wires 49 and 49’ -and binding-
post 48. . - L i

At Fig. VI, the apparatus described is
shown diagrammatically as connected to sup-
ply 2 system having four independent light-
Ing circuits, in which view the two'heads and
rotary disk are shiown as separated, the ‘col-
lector ring disk-in practice being disposed

upon the said disk, in which instance the
disk 6 and attending brushes will rotate in
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‘upon’the head 2 and the head 1 turned over

95

the direction. to cause the said brushes to

Engage the ‘arc shaped contacts small end
rst. - . : :

“The brush 33 carried by the head 2 is con-
nected to the binding-post 50 of a suitable
pulsating current generator by a wire 51 and
from this binding-post to the %rush 52 of one
of the collector rings of the generator by a
wire 53, the other brush 54 og the generator

‘being connected to the generator binding-

ost 55 by a wire 56, to which binding-post
18 connected a wire 57 extending up between
and connecting with the lamps 58 and 58’
arranged between the two wires 59 and 60
which are attathed to thé binding-posts 41

and 39 of said head 2 thus forining two inde--

pendent circuits in multiple. The brush 30
carried by the head 1 is connected to the said

binding-post 55 of the generator by a wire 11

61, and connected to the other hinding-post,
50 of the generator is a wire 62 extending up
between and connecting. with the lamps 63
and 63" connected hetween the two wires 64
and 65 attached to the binding-posts 45 and
47 of the head, thus forming two independ-
ent lamnp cireuits in multiple.

The device being thus connected to the
generator to form four independent lamp
cireuits the-operation and flow of current
therethrongh would be as follows: Assum-
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ing that the disk and attending collector

rings and brushes rotate in synchronism with
the current impulses of the generator, then,

at cuch rotation, as the brushes 87 and 84, '
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simnltancously engage and pass over, say

contacts 17 and 20, respectively, the curvent |

will flow simultaneously through the two
sets of lamps 38" and 63, Passing on to the
next succeeding contacts 18 and 17 the cur-
rent will then flow through the lamps 58 and
63. Leaving these contacts and passing onto
the next succeeding contacts 19 and 18, the
curreni will again pass through the lamps
10 98’ and 63" and after leaving these contacts
and passing onto the next succeeding con-
tacts 20 and 19 the eurrent will then again
pass through the lamps 58 and 63. Thus the
current is caused to pass successively from
one set of lamps to the other.  The brushes
37 and 34 in passing from one live contact to
the other engage the intermediately disposed
and connected dead contacts 21, which thus
support the same during the interval of open
90 cirenit and permitting a raise of voltage to
occur. The brushes 87 and 34 which are dis-
posed 90 degrees apart and carried by the
rotary disk, each has the forward side on a
line tangent to an imaginary circle having a
o5 radius eqnal to the width of the brash and
the rear side on a line radial with the axis
‘of rotation and as the live contacts have
their forward and rear ends formed on lines
corresponding therefo, as previously set
3o forth, it is évident that as the brush engages
and leaves said live contacts their identical
lines ill coincide in both instances. Again,
the brush in engagipg each dead contact will
likewise coincide at the point 23 and shoul-

. 35 der of the plate proper in the same manner

and as the opposite forked end of each of
_these dead contacts embraces the narrow end
of the live contact the brush will be supported
in passing from the dead plate to the live
40 contact to such extent as to lighten the con-

tact on that end of the live contact even after
. passing off of the short leg and thus have a

tendency to reduce the line volfage until the
Jamps can again assnme their normal re-
45 sistance. The general are shapes given the
elevated live contacts together with the cen-
tral openig causes the bLrush operating
thereon to shift its point of engagement in
traversing the snine as well as to permit free
50 circulation of air to the surface of the brush
during such movement. The brush also en-
gages on different points of the sorface of
the dead contacts in the beginning and leav-
ing the same than it does at its broadest- por-
55 tion, and as there is also an air space be-
tween the forked end of each and the small
end of the live cohtact as well as at their op-
posite ends, the brush changes its point of
- _ contact in passing thereover,and is more or
60 less eocled in passing over the said air
spaces. The irregularity of surface in the

* collector rings also permit the brushes act-

ing’thereon to increase and diminish surface
__ engagement with the same and be cooled. in
65 passing over the narrow .portions, it being

982,872
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understood that the disk 6 in rotating at o
high velocity imdnees a constunt flow of air
in and ounl throngh the vents 17, 2%, 4 and ¢’
and central orifice in the head 1. By having

the ends of the intermediate dead plates .-

forked and straddling the forward ends of
the lve centacts the brush bears very lightly
on that end of said contact plate, assisting
the brushes to pass gver the narrow ends of
the live contacts, taking up the wear on the
same, etc. '

It has been fonnd that by having the dead
plates connected in series. by means of the
wires 23’, the sparking otherwise occurring
as the brush leaves the longer forked por-
tions of the dead plates is obviated and the
efficiency of the apparatus is gréatly in-
creased.  These metallic dead plates con-
nected in series act as a closed eirenit or
path in which a current is seemingly in-

duced by the reaction of breaking the cir-.

cuit as the brush leaves the broad end of
the live contact. Substitution of non-metal-
lie plate for the metallic dead plates has
been attempted with the result that it caused
intense arcing on breaking the cirenit.

At Iig. V7, a slight variation in the form
of the dead contacts 21 is shown, wherein
the vent space between the forward end of
the live contacts 18’ and said dead contacts
is increased and the forward end of the dead
plate provided with a plurality of projec-
tions 23’ to permit and more effectually dif-
fuse the cirenlation of air. '

By forming the contacts and collector
rings irregularly and permitting a free cir-.
culation of air to the same and brushes, and
employing brushes” formed of carbon, a
lower temperature is maintained than would
be otherwise with a consequent rechiction in
resistance. »

At Fig. II, a suitable fixed support 3,
shown by dotted line is arranged at the elon-
gated bearing 8 of the apparatus to. assist
in supporting the same in position aixl at
the same time permit any longitudinal ad-
justment as may be occasioned or desired.

Having thus shown and deseribed my in-’
vention, what T claim is: - .

1. An @tlectrie lighting system.,. compris-
ing an interrupteriincluding a pliabity of
spaced Tive contacts disposed -in s cirenlar
path, a like muober of dead contacls ddis-
posed in alternate velation with and extend-
ing beyond the forward ends of the live con-
tacts, a supply eircuit, a rotary brush_ con-
nected to the supply circuit and operating
on said contacts, and a lamp cireuit connect-
edl to the said live contacts and supply cir-
enit. ‘ ' :
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2. An electric lighting system, comprising .

an interrupter ineluding a plurality of live
contacts disposed in a circular path a like
number of connected dead contacts disposed
ip alternate relation with the live contacts, a
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sald contacts and connceted to the supply
circuit, and a lamp circuit connected to the
live contacts and supply circuit. ‘

*- 8. An clectric lighting system, comprising

-an interrupter including a plurality of

10

15

20

- ating on said contacts and connected to the.
supply circuit, and a lamp circuit connected-
to the live contacts and supply circuit, said

25

30

spaced live contacts disposed in a circular”

path, a like number of connected dead con-
tacts disposed in alternate relation with and
extending beyond the forward ends of the
live contacts, a supply circuit, a rotary
brush operating on said contacts and con-
nected to the supply circuit, and a lamp cir-
cuit connected to the live contacts and sup-
ply circuit. B

4. An clettric lighting system, comprising
an interrupter including a plurality of
spaced live contacts disposed in a circular
path, a like number of dead contacts dis-
posed in alternate relation with the live con-
tacts, a supply cireuit, a rotary brush oper-

contacts being formed irregularly so as to

- cause the brush to shift its surface engage-

ment in traversing the same, .
5. An electric lighting system, comprising

an interrupter including a plurality. of

spaced live contacts. disposed in a circular

- path, a like number of connected dead con-

35
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tacts disposed in alternate relation with the
live contacts, a supply circuit, a rotary brush
operating on said contacts and connected to
the supply cirenit, and a lamp circuit con-
nected to the live contacts and supply cir-
cuit, said contacts being.irregularly formed
0 as to cause the brush to shift its surface
engagement in-traversing the same.

6. An electric lighting sysztem, comprising
an interrupter including a plurality of
spaceéd live contacts disposed in a circular
path, a like number of connected dead con-
tacts disposed in alternate relation with and
extending beyond the forward ends of the
live contacts, a supply ecircuit, a rotary brush
operating on said contacts and connected to
the supply circuit, and-a lamp cirenit con-
nected to the live contacts and supply eir-
cuit, said -contacts being irregularly formed

. s0 as to cause the brush to shift its surface
engagement in traversing the same..

7. An electric lighting system, comprising
an interraupter including a pair of fixed
heads cach carrying a plurality of live con-
tacts disposed thereabout, a like number of

dead contacts alternately disposed between:

cach set of live contacts, a supply circuit, a
rotary member.arranged between said heads
and carrying a pair of brushes each oper-
ating on one set of said contacts and con-
nected. to the supply circuit; and a lamp cir-
cuit connected to each set of live chntacts
and the supply circuit. :

8. An clectric lighting systém, conprising

Sup&ply circuit, a rotary brush operating‘on.

882,872

an interrupter including a pair of fixed and

spaced heads each carrying a pluiality of
spaced live contacts disposed thereabout, a
like number of dead contact plates alter-
nately disposei between cach set of live con-
tacts, a supply circuit, a rotary member ar-
ranged betweén ;said heads and carrying a

pair of brushes each operating on one set.

of said contacts and connected to the supply
circuit, and, a lamp circuit connected to each
set of live contacts and the supply eircuit,
said contacts being irregularly formed so as
to-cause the brush operating thereou to shift
its surface engagement in traversing the.
same. o

9. An electric lighting system, comprising
an interrupter including a casing formed of
a pair of fixed and spaced heads each carry-
ing a plurality of spaced live contacts dis-
posed. thereabout, a Eke number of connect-
ed dead contacts alternately disposed be-
tween each set of live contacts and each ex-

70

75

80

85

tending beyond the forward end of the sue- -

ceeding live contact, a supply circuit, a ro-
tary member arranged between: said heads
and carrying a pair of brushes each operat-’
ing on oneé sct of contacts and connected to
the supply cireuit, and a lamp ¢ireuit con-

nected to each sét of live contacts and the
‘95

supply cireunit, said contacts -being irregu-
larly formed-so ds to cause the brush to shift

90

its surface engagement in traversing the -

same. . . :

-10. An electric lighting system, compris-
ing an interrupter including a casing formed
of a pair of heads spaced apart by an inter-
mediate shell, a plurality of spaced live con-
tacts disposed about the inner face of each
of said heads, a plurality of connected dead
contacts alternately disposed between each

100~

105

set of live contacts, a supply ecircuit, a ro-"-

tary member arranged between said leads
and carrying a pair of brushes eath operat-
ing on one set of contacts and connected to
the supply circuit, and a lamp circuit con-.
nected to éach set of live contacts and:the
supply ‘circuit, said contacts being irregu-
larly formed so as to cause the brush to.

_shift its surface engagement in traversing

the same, said casing being ventilated.
11. An electric lighting system, compris-
ing an interrupter including a casing formed
of - iwo -heads spacéd apart and so held, a
plurality of spaced live contacts arranged
upon the inner face of each head, a supply

.circuit, a brush carried by each head and

1o
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conhected to the supply circuit, a plurality
of dead contacts alternately disposed be- "

- tween eacl set -of live contacts, a .rotary

member arranged between said heads and
provided upon each side with a collector
ring ‘each engaged by one of fhe brushes
carried by the heads,.a brush arranged ou
each side of the rotary member cormected
up to the collector ring on that side and each.
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engaging a set of contacts carried by the
heads, and a lamp circuit connected to each
set of live contacts and the supply circuit.
12. An electric lighting system, compris-
5 ing an interrupter including a ¢asing having
two spaced heads, a plurality of spaced live
contacts arranged upon the inner face of
carli head, a supply circuit. a brush earried
by each head and connected to the supply eir-

I0 cuit, a plurality of connected dead contacts

alternately disposed hetween each set of live

contacts and each extending beyvond the for-

ward end of the suceeeding live contact, a

ratary member arranged between said heads
150 and provided upon each side with a eollector

ring each engaged by one of the hrushes car-

ried by the heads, a hrash earried by each

side of the rotary member each connected to

one of the collector rings and operating on
20 3 sei of contacts earried by the heads,'and a
lamp circuit conmected to cach set of live
contacts and the supply circuit.

13. An electric lighting system. compris-
ing an interrupter including two *sets of
spaced live contacts each disposed in a cir-
enlar path opposite one another, a like num-
ber of comnected dead contacts disposed in
alternate relation with each set of live con-
tacts. o supply cirenit. a pair of rotary
brushes each operating on one set of said
contacts and connected to the supply eircuit,

25

~and lamyp circuits connected to the Jive con-

tacts and supply cirenits, said cobtacts be-
ing irvegular in form s=o as to cause the
35 hrush {o shift its surface engagement in
traversing the same. _ .
14. An electric Jighting system, compris-

ing an interrupter including plural sets of
40 : g
posed in a cirenlar path opposite one an-
othier upon fixed members, a like number of
irregnlarly formed and connected dead con-
tacts arranged npon said members in alier-
nate relation with the iive contacts: a brush
carried by each of said members, a votary
member arranged between said fixed mem-
hors and provided with a plurality of ir-
regularly formed collector rings engaged by
the brushes eried by the fixed members, a

45

plnrality of brushes cavrvied by the rotary:

mewmber ench conneeted to one of the col-
lector rings and operating on a set of.con-
tacts, a supply circuit conneeted to said fixed
brushes, and lamp circuits connected to each

" sot of live contacts and the supply cirenit.
15. An electric lghting system, compris-
“ing an interrupter including plural sets of
irregularly formed Jive contacts eitch set dis-
go Posed in a cirenlar patle opposite one another
upon fixed members, a like mumber of con-
nected dead contacts armnged upon said
members in alternate relation with the live
contacts and each extending beyond the for-
¢5 ward end of the succeeding live contact, a
Lrosh earried hy each of said members, a

irregularly formed live contacts each set dis- |

85,878

rotary member airanged between said fixed
members and provided with a plurality of
irregularly formed collector rings, a plural-
ity of brushes carried by the rotary member
vach connected to one of the collector rings
aiul engaging a set of contacts on the fixed
member, a supply cirenit connected to the
fixed brushes, and lamp civenits connected
to the supply ~ireuit and live contacts.

16. The combination of a_generator. a cur-
rent intervapter having a plurality of alter-
nately disposed live and dead contacts and a
brush operating on tlie contacts and con-
nected (o one terminal of the generator, and
a lamp cireuit connected to the live contacts
andd the other terminal of the generator,

17. The combination of a generator, a cur-
rent interrupter having plural sets of contacts
and brushes operating thereon, the brush for
each set being conneeted to a terminal of the
generator, and wmltiple lamp cirenits, each
cirenit being connected to one set of contacts
and to the other terminal of the generator.

18. The combination of a generator, a cur-
rent interrnpter having plural sets of contacts
and brushes operating thereon. cach set of
contacts being connected in series and each
brush connected to a terminal of the gener-
ator, and multiple lamp circuits, each cirenit
heing connected to one set of contacts and to
{h¢ other terminal of the generator. .
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19. Au electric lighting system, compris-~

ing a supply eirenit, an interrupter including
plural sets of spaced live contacts each set
having alternately disposed dead contacts
therewith which are conmected to one an-

100

other. means for conducting -the cenrrent -

from {he supply cirenit to and operating on
the contacts, and lamp circuits connected to
the live eontacts and supply eirenit.

20, An eleetrie lighting system, compris-
ing a supply cireuit, an interrupter including
plural sets of irregularly shaped live con-
tacts, plural sets of irregularly shaped dead
contacts disposed in alternate relation with
ihe live contacts and connected to bne an-
other i a closed ecirenit, a plurality of col-

Jector rings and brushes for condncting the
current from the supply circnit to and op-

ernting on the live contacts, and a plurality
of lamp circnits connected-to the snpply cir-
cuit and live contacts. : ,

21. An electrie lighting system, compris-
ing a supply circuit, an interrupter includ-
ing pliral.sets of irregularly shaped live
contacts, plural sets of irregularly shaped
dead contacts disposed in alternate relation
with the live contacts and connected to -one
another in a closed circuit, 2 plurality of col-

‘lector rings and brushes for conducting the

current from the supply cirenit to and oper-
ating on the live contacts, and a plirality of
lamp circnits counected to the supply ecir-
cuit and live contacts, snid collector rings
being rregular in form. '
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792, An electric lighting system, compris-

© connecting one terminal ‘of the generator

[

10 .

Ing a gencrutor, plural sets of lamps, a wire

with one terminal of each lamp in the plural
sets, an interrupter having a plurality of con-
tacts for cach set of
member operating:
conniecting the rotary inember with the other
terminal of the generator, and a wire con-
necting the other terminals of the 'lamps in

lamps and a rotary
on the contacts, a wire,

982,872 -

each set with its individual set of interrupter

~contacts, the lamps in each’ set. being con-

nected in ‘multiple.
In testimony whereof, I aflix my signa-
ture, in presence of two witnesses,

- FREDERICK W. REEVES.
Witnesses: = -
" D. B, Oaxs,

‘R, -S..:HAR_RISON.'




