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L0 il wlhom 1t may concern :
Be it known that 1, ALPHONSE ISIDORE

GRAVIER, a citizen of the Republie of France,

and a resident of Paris, Irance, have invented
certain new and useful Improvements in Sys-
tems for Transmitting and Distributing Elec-

. trical Energy, and apparatus for use therein,

1O

15

*such branches as it may be desirable to employ'

whereof the following specification is a full
and exact description.

This invention relates to an Improved sys-
tem for supplying a number of translating de-
vices—such as lights, motors, and the like—
with electrical energ y from a common gener-
ator or generators, which lattér may be of any
suitable description—ealvanic or thermo-elec-
trie batteries, for example—but which would
ordinarily fmd preferably be dynamo electric
machines. -

The invention consists, fir St 1n placing the
translating devices in a serles of derived
branches, fmd inincluding ineach branch, orin

it in, an antomatically or electrically adjusted
rheostat or resistance apparatus, whereby the
current through said branch or branches and
the translating device or devices included

‘therein 18 maintained uniform atbt a given

strength and intensity. Notwithstanding the
rise and fall of potential in the main conduct-
ors ab the ends of the branches, the resistance

~of the rheostat, being automatically adjusted,

35

40

45

compensates for such variation, and counter-
acts the variation in the strength of current
which would otherwise result. The electric-
ally-adjusted rheostat comprises the rheostat
proper and the electric governor, or instru-

.ment operated elecirically to adjust the rheo-

stat proper. The electric governor is prefer-
ably such as hereinatter described; but this
part of the invention is not limited to it,
since other means operated by increase or
decrease in the current traversing the same
could be used to adjust the rheostat. It is,
however, essential that the governor should
be excited 1n the circuit through the translat-
ing device and not inan independent branch.
The rheostat proper may be of ordinary or
of other suitable construction—as, for exam-
ple, of that hereinafter described.

No. 13,693; in Austria-Hungary May 20, 1882; in Norway July 18, 1882: in Sweden October D, 1832, and in Denmark FFebrnary 27,

- The 1nvention, secondly, consists in com- 50
bining with the derived branches which In-
clude the translating devices means adapted
to be set by hand for adjusting the resistance
of the branch so as tovary at-will the strength
or intensity of current through the said de- 53
vices. These means, when electrically - ad-
justed rheostats are used, are such as to change
the conditions under which the electric gov-
ernor 1s in equilibrium. When rheostats are
used without being connected with and oper- 60
ated by electric governors, it 1s only necessary
to adjust directly the resistance. In either
case the effect of the hand adjustment or set-
ting will be to decrease the resistance of the
branches when. o larger current 1s desired, or 65
to increase it when the current is to be di-
minished. The difference 1s that in the one
case the decreased or increased resistance 1s a
constant quantity, while in the other it Is only
- a normal quantity, and will vary with any 7o
variation of tension on the main conductors.
The invention, thirdly, consists in the coms-
bination, with the series of derived branches,
which include both the translating devices and
adjustable rheostats, (as well those adjustable 75
electrically to maintain uniform a given cur-
rent as those adjustable by hand to vary the
current whether also adjustable electrically or
not,) of an electric governor and current-con-
trolling mechanism operated thereby for regu- 8o
| lating the electro-motive force of the gener-
ator or generators in accordance with the de-
mand—rthat 18 to say, with the number of
branches and translating devices in circuit—
in order to maintain a uniform difference of 85
potential between the ends of the branches.
. The invention, fourthly, consists in connect-
ing the two ends of the branches containing
- the translating devices, or somany of them as
may be deswed with a switch for simulta- ole
neously making and breaking the connection
with both poles of the ¢ enerator or main con-
ductors, so as, when the connections of any
branch are broken, to cut it wholly out of the
system. The branchbeing charged only when g5
in use, there can be noloss from leakage, It is
also found that there is less disturbance of the
| other parts of the system than if a break were

-
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made inone wire only, which ef
10m, is due to the extra current not heing per-
mitted to passinto the said other parts. The
place to be supplied with e]eetllclw———lt may
be asection of a city, an establishment, or only
a part of an establishment—is often, as a mat-
ter of necessity or convenience, at a distance
from the generator or generators.

The hlthml t ol the mveutmn 18 designed o
overcome the difficulties in the way of an effi-
cient regulation of the eurrent where the trans-
lating dm"lces arc ab a distance {rom the gen-
er mtm and are connected in derivation, Lh(_.,
object bemn to render them each 111(1ept,ndent
of thc Oblluh‘ and 1t consists in connecting the
branches W1Lh the main conductors (w hich
extend to.a distance from the generator) at
one or more centers, and inincluding the elec-
tric governor for controlling the electro-mo-
tive 10100 ol the generator or generators in a
branch L,ommctul with these eentelﬁ. so thap
auy abnormal change in the poten‘[ml of these
will 8o alter the cmlent in the said governor
branch as to change the electro- 1110t1ve foree
of the generator in the direction required to
counveract saiwd change of potential. Thus
the potential at the (.,ulims being maintained
uniform, the carrentin.each bhmch containing
the tldD‘SLLLIH” devices will be constant o 1011{1
as the 1{3.515&111{30 1S uniform.

The invention, sixthly, cousists in placing
a secondary b’ltt(b] y ab the same centers, so as
to prevent sudden changes in potential be-
fore the governor can prodnw 1ts effect upon
the generator and counteract the variation.

The invention further comprises a method,
hereinatter explained, of ascertaining or reg -
lating the resistance of the derived bmnehes
andl .:1].50 certain speeial constructions of the
switch for connecting and disconnecting the
said brancbes, and of the adjustable Theo-
stats for use in them, as well as the combina-
tion or union in one apparatus or system of
the foregoing Improvements.

In the accompanying drawings, Figure 1 is
an elevation, partly in seetion, of the 1@1-*1,3; or
switch 10111111]g part ol the olectu(, 2OVernor;
Iig. 2, adiagramillusirating ih(.,com%ts figs.
3 and i views showing the L{JHSLl uetion 01 Lh{1
Smtches for (,ouueumﬁ in or cutting out the
branches containing ih(., ildul]b]}.ltlﬂﬂ devices;
Ifigs, Hand 6, frout and side elev 1L10115> Tespect-
IVGIV of the improved rhicostat in 5@1{1 branch-
es; Ifigs. 7, §, and 9,diagramsshowing arrange-
111(,11{,5 of conductors for supplying a dista mi
Ifig. 10,a diagram showing the manner of com-
bmmﬂ with cireuits the 5Wl‘idl and rheostats
show in the foregoing figures; Fig 11, a dia-
gram showing a compl{}tb ‘W%tun, and Fig, 12
JJ diagram ol another method of Contmlhlw
the eleetro motive foree of the generators.

The apparatus will first be Llfuscubed in e-
tail, and the manner of connecting them in the
system then explained.

The relay or automatic sw 1L(,h was.

1 and?2

‘eet, inmy opin-

Siemens orround or other suitabled Ly pe.
| i

Iz I'l_i {g-

vibratory armature, « 5, supported on o
edge on one pole, _KEL of the magnet, and
ized thercby. Seb-screws limit b the play of El
armature. A weilght, p, 18 adjustably seenre d
to an arm of said fnnmmw, and fends by s
gravity to oppose Uw .:uu.m 1011 oi ‘iiw ik 1{_>nn§
on the armature.
fr om the armature are ﬁ"}m' ermi an:'f ]m ces, o0
¢ ¢, which are supported above and span the
sSpace between the pairs of elastic contnet-stuips
L1762, attached to the frame of the magnet. i3t
the mid-position 01 Hw arinature the movable
contact-pieces ¢ ¢ ¢ ¢ ave separated {rom t Iu;:
statlonary strips £ ¢ # 7°; but when the ar e
‘fm*L. tips in either direction the pleces ¢ ¢ ov
¢ ¢y as the tip is to the right or lelt, mwm_
cally connect the strips of the corresponding
pml%H or¢'". Betweenthe poles of the mag-
ne 1s supported the rotary armature b 2 of the
Lhoe
commutator-brushes of this armature are clee-
trically connected the one swith the outside
strips ol the paivs £ &, the other with the out-
stde strips of the 1}&11% 4, as shown in Fig, 2.
The inside strips of the paivs¢ ¢ are connec ted
with the positive pole of & local battery, and
the inside strips ol the pairs £ ¢ with the m:w L
tive pole of the same battery. “When, there-
fore, the armature is in mif- positron, (which
will be whenever the weight » balances the
magnetic attraction.) the civewit of the loeal
" a‘ijtu"r is open and the avmature b = cut oul;
but when the one foree over powers the other
(which will be whenever the current cir HILH
ing in the coils of the eleetro-maonet rise
.:11301"@ or falls below the normal,) Hw CO 1M{*
made connect the lower commutator- imml
with the positive pole of the loeal battery, nnd
the upperbrush with the negative pole, or viee
versa, according to Hu,,, divection in which the
vibratory ar 111111[1]{ ¢ 7 moves, and thus com-
pletes the circuit of the local bt tery throaeh
the rotary armature, so that it turns to the
right or left, JU:‘OJ"{lll”J“ as the armature o 5
1S tllLe{l to the right or lett.

isthusa (,01111;-111{,11 relay and motor, the elect ro-

magnet of the relay being the nmu 11 f‘zranvl 0 [

th{, motor.

In Figs. 11 and 12, for the purpose of elearer
illustration, the motor is separated from the
relay,and the contacts are differently disposed,
the operation being the sameas just deseriboed
with reference to figs. 1 Jmi:ﬁ, butthearrange-
ment being less COlﬂde{- and desirable.
shaft of ‘Lht, rotary armature is mechanically
connected with the rheostat-valve or other in-
strument to be a djl"lf:’i'l"ii',i_]. |

The switeh, IMigs. 3 and o+, for connccting
andl ﬂzswnnebtmga branch,consisis of o prisn,
2, of ebonite or other umzhllnw material, jouy-
naled in bearings, a ]:.;uulluf e, 1or furning if,
two metal contact-pieces, ¢ Cand ¢ *,ﬁ{*’t in said
prism, and four contact- SPrings——~a’ ', for mm“
the terminals of the main conductors A 1 :
and ¢ 5", forming the termivnals of the branch,

consists of an electro-magnet, A Ti having 2 | YWhen the prism P isin the position shown,

The
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- the branch is connected in circuit, the corre- |

~the pieces ¢* and ¢’.

1C

20

30

35

40

- magnet A B is connected in the wire d@* of the

50

5

60

metal pegs, d e, respectively, a wire, f, wound |

“branches center, a secondary battery is placed

sponding terminals being connected through
When the handle m 1s
turned down, as shown in dotted lines, the
contact-pieces are removed from under the
terminal -springs «” b7, and the branch is
wholly cut out. Wherea number of branches
connect with the main conductors A’ B" at a
common point, the switch-board has as many |
separate prisms P as there are branches. = |

The rheostat, Figs. 5 and 6, consists of a base
or {frame pr ovided with two rows of insulated

back and forth around said pegs, a series of
contact-plates, g, formed by the heads of the
pegs ¢, or otherwise connected with them, and
a switch-lever, C, movable over said contact-
plates ¢ by means of an ebonite handle, m’
One end of the wire f 1s connected with the
binding part E, the other with the last peg, e,
at the opposne end of the series. The switch-
lever C is connected with the other binding-
post, I. DBy turning said lever more or less
of the wire f will be Introduced i1nto the cir-
cuit, and the resistance of the latter will be
correspondingly increased or diminished.
Referring now to Iig. 11, H 18 a dynamo-
electrical machine having its poles connected
by the main conductors A" B’ with theswitch-
board I, (of the construction shown in Figs.
3 and 4, and described with reference thereto, )
in which center a number of branches, ¢ d*,
which include translating devices shown fls
are lights I.. In each of “these branches, in
addition to the franslating device, is a seli-
adjusting rheostat, which is adapted also to
be adjusted by hand the same comprising a
1heo:5tf1,t proper (of the construction shown in
I'igs. h and 6) and an electric governor (of the
eonstruction shown in Iigs. 1 and 2) having
the shaft of its rotary armature 6 z connected
by worm-gearing with the switch-lever C of
the rheostat proper. The coil of the relay-

appropriate branch between the binding-post
I and the terminal-spring ¢’ on the switch-
board I. The relay-armature « 5 operates, as
the -current through the coills rises above or
talls below the normal, to close the local-bat-
tery circuit at the contacts ¢ ¢ or ¢’ #, so that
the current of the said battery traverses the
coils of the revolving armature b z in one di-
rection orthe other, and causes said armature
b z to revolve In the direction required for
moving the switch-lever C to correct the vari-
ation. The hand adjustment is effected by al-
tering the position of the weight p (see Fig.
1) so that it will balance the attraction caused
by a greater or less current in the coils of the
relay. At the switeh - board I, where the

in a loop, 501, derived from the main. con-
ductors A’ B/, and permanently connected with
the terminals of said conductors.

The dynamo-electrical machine is driven by

which is controlled by an- “electric oovernor

of the construction shown in Figs. 1 and 2.
The relay is excited in a'loop or branch, K,
and the rotary armature b z of the motm 18
connéeted with the supply-valve through the
worm-gearing b00 In such a way th&t when
the current in- the relay increases above the
normgl the armature turns the valve in the
direction for cutting off the steam, and. when
the circnibt decreases it turns the valve in-the

opposite direction and increases the supply of

steam. Thesupply of steam controls the speed
of the dynamo-electrical machine, and conse-
quently its electro-motive force.. T'heloop or
branch K, containing the electrie governor,1s
connected with the main conductors at the

centers where the connection of the branches 1s -
. | made—that is, at the switch-board I-—so that

the potential of the said centers will be kept
constant,and consequently the current through

| each translating device will depend solely upen

the resistance in its own branch, and not at
all upon the number of branches in cireult,
whereas if the loop or branch K were con-
nected directly with the poles of the genera-
tor H the resistance of the main conductors A’
B, being common to all the branches, would
cause the current in any branch to vary with
the number of branches in cirenit, the differ-
ence in potential between the poles of the
generator being kept constant.

In operation, “whenever a lampis to behght
ed, the correslmmhn prism, P, or the switch-
board I 1s turned into the posmon shown in
Figs. 3 and 4. ~ The current then enters the
branch cireuit, and the difference in potential
between the terminals of the main conductors
is immediately diminished, so that the cur-
rent in the loop or branch K diminishes, the
welght retracts the armature « 7 and closes
the circult through the rotary armature, which
thereupon revolves and turns the valve cou-
nected with i1t, supplying more steam to the
engine driving the dynamo until the increased
speed of the latter restores the normal differ-
ence in potential at the switeh-board I. The
armature o 7 then breaks the connection of
the rotary armature 0 z and remains in equi-
librio until some new disturbance brings it
into action. If a lamp is to be extinguished,

the proper prism P’ 18 turned, so as to cut the
The differ-

branch entirely out of the Cll"(}lllt
ence in potential between the terminals of the
main conduetors is thereby increased, the cur-
rent in the governor-relay at the gener&ti ng-
station rises, and the electric governor imme-
diately diminishes the supply of steam to the
prime motor, reducing the speed of the dyna-
mo-electric machine until the normal differ-
ence In poteritial at the terminals is restored.
It 18 obvious that the connection or discon-
nection of one branch will, if other branches
are in cireuit, disturb to a certain extent the

current in the others; but the relay at the

generating-station being very delicate, it will

a steam-engine the supply to the cylinder of | almost immediately cause the motor-or rotary
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armature to move the.supply-valve so asto re- 7 erating-station whether or not any derived

store thenormal conditions, Insomne casesthe
corrective action of theelectric vovernor at the
generating-station may be sufficient; but in
many cases, especially where the centu of dis-
tribution or switeh-board Tisata considerable
distance,1t 1sdesirable to use additional means
for pr evmtmn fluctuations in one derived
branch from the opening or closing of another.
The secondary batteryatthe cen 1_.01 of distribu-
tion, so soon as the difference of potential he-
tween tha terminals, or, as it may be called,
the *‘electro-motive Imc »7 ab the center of dl‘“a-
tribution, falls or rises, commences to dis-
charge or to absorb the electr ical energy, and
thub prevents any great change in said elec-
tro-motive force until the inereased or dimin-
1shed speed of the dynamo-electrical machine
restores the normal conditions. he electric
governors In the translating branches also
assist 1n preventing fluctuations from this as
well as from other causes, for as soon as the
clectro-motive force at the center of distribu-
tion falls below or rises above the normal,the
said governors diminish or increase ihe -
sistances of their respective branches, soas to
maintain uniform the current therein, not-

withstanding these variations at the center of

distribution. If it be desired to inerease or
decrease the carrent supplied to any translatb-
ing deviece,the welght or the vibratory arma-
Lm(, of tho relay can be shifted to inerease or
diminish its retractile power. Thus if it be
desired to Increase the currentthe weioht will
be moved & suitable distance away from the
fulerum, and the electrie governor will shilt
the switeh-lever C until the normal resistance
of the branch 1s sufficiently diminished.

[t the rheostats be used without any elece-
tric governor, as shown in Fig. 10, the switeh-
lever C is turned by hand. 'Ui course in the
latter case the electrical adjustment to corvect
fluctuations 1s lost.

In ¥ig. 11 the alteration :in che electro-mo-
tive force of the generator is effected by al-
terations In the E»pﬂeil of the dynamo-clectri-

al machine, and by the alterations in exeita-
tion of the fwld magnets, which would, {1%
shown, (the field bml}ﬂ excited in 2 deriv:
tion of constant res 151@1.1(: ¢,) follow as a @011-—

- sequence upon the alterations in speed; but

_rt
i

GO

means other than those for altering the speed
could Dbe used. Lor example, the electric
covernor could be made to increase or decrease
vhe resistance of the Dbranch
field-magnets, so as to

the ﬁf_,ld, aml thus change
foree without altering the speed.  duch ar-
rangement 18 shown in Kig., 12, wherein a
switch-lever, €, {,onmm ed l}w;' wmm oearing
with the shaft of the armature O z, succes-
sively cufs outor Gonm,d:‘a in resistance-coils,
uot shown, but counceted with the contact-
plates g,likke thewire /) Fig. b, according as it
18 turned 1n one direction or the other.

ary the &,imnnth Of

including the

the eleetro- nminwg

|

galvanometers 571, re-
l} J*\f

branches are in circuit,
c:paetwclgg are p]aced in the main eciren’
B’ and governing branch K. When theindi-
cations wmmd Lll the consumption or trans-
lating branches will be cut out, beeause, in or-
der that they may coinecide, 1]1{_,, W 1101{1 cuar-
rent which passes through Hlt, alvanometer S
must pass as well thr Uuﬂh the oalyanometer
T As S001, however, as one or more of the
branches ¢* < are connected 1n cireuit, the
carrent through the galvanometer S is in-
creased, while that Lhumfrh the galvanometer
T remains as before.
¢ % in eireuit will also be indicated by the po-
sition of the galvanometer-needle, beeause the
cuarrent through the instrument S increases
with the number of branches in cirenit.
In Fig., 10 the dynamo is nob illustrated,
nor the governing '..Jhm(,h nor the h(i{,,n:}m.i:lu
battery, audth cleetr l(;“(}‘v'blll{J]'i[}l‘ adjusting
the rheostat in the lmumhm 1s also omitted.
The switch-levers O are to be tuarned by hand.
Where a large distriet is to be supplied, it
would not be convenient to have a separate
branch for cach translating device or ench set
of translating devices, as shown in F.EL{H 10
and 11. In %11(,]1 ca.‘a(,& tlm dispositions illus-
trated 1n diagrams Figs. 7, 8, and 9 could be
adopted. One or more Gult{}lb of distribution,
V or v, are made at suitable ]JDM}[H, anid Hiur-
18 a net-work of conduetors, ¢, connected with
each center, while a governing branch or loop,
I, extends 110111 e%h center t(} the generating
station X, where it passes through the I(j'].;t}
of the clectric governor. f'he bl..luu lies
taining the tmnsmml o (leviees are connecioed
with these conductors ab suitable points, and
melude or may include adjustable rheostats,
as shown 1n Figs. 10 and 11. No return-cir-
cuits are shownin IFigs. 7, 8, and 9. The lines
are represented as grounded; but it is obvions
that return- aonductmh could be used 1In 1}1@{ G
of grounding. The main conductor A’ and

ﬂbhe LOI.][hICtOIE) of the consumption or translat-

ing branches are shown in full lines, while the
governing branch or loop K is represented in
loLted ]1111:*55, At each center of distribution
a secondary battery may be used.

T'he dotted Imnes around the conductors in
Ifigs. 7, 8,
the utma or fll%ll icts to be supplied, the gen-
erating-station X being outside of the same.

When POSS ;jb]{E 16 18 d(}%lhlblﬁ to reculate
th(, JGLLLIY’ 1051‘3[¢111Lﬁb 01 dmu ul

11, bv tlm Iollowmﬁ 11‘1(,1110(1 l[(wmﬂ ascer
Lunul the msmmmm of atransiating LIL,TIL{;-"-“*

say an arc lamp and circuit, and utlll.a’nfj the
whole current of the oenerator—multiply the
resistance of the Lmu%lfmnﬂ deviee *W the

number of devived branches. i o obtain the re-
sistance of cach device to be placed in the
several brauches, and having reduced to o
minimum the resistances of 111& oenerator and

In order to notify the attendant at the gen- | main conductors, which are common to the

COli-

and 9 indiecate the bDoundaries of

le 11111111;{31 o branches <
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circuit of all the translating devices, subtract | serve i

this minimum from the resistance of the cir-
cuit ascertained as above, and multiply the
remainder by the number of branches for the
resistance of each branch. Thus 1f the gen-
erator be a Gramme machine, furnishing a
current of thirty webers under an 6]6(31310-

motive force of one hundred volts, the resist-

ance of the total circuit would be three and
thirty-three one-hundredths ohms, (3.33,) and
of the lamp (constituting the translatmg de-
vice) one-half that, or one ohm and Sixty-
six and one-half hundredths (1.665.) If
there be three lamps in derwatlon, as shown
in Figs. 10 and 11, the resistance of each lamp
will be three tlmes theabove,or four and nine-
ty-eight hundredths ohms,(4.98, )Jand may burn
a carbon of about nine mllllmeters in diame-
ter, that having approximately one-third the
cross-section of the carbon, (of 16 milimeters, )
which it has been found advisable toemploy in
using the whole currentin one lamp. Reducing
the resistance of the cgenerator and the main
conductors to a minimum-—say to twenty-five
(.10--.15) one-hundredths of an ohm—sub-
tracting this from 1,665 ohms—the resistance
of the circuitoutsidethe lamp—and multiply-
ing the remfunder by three, (the number of
branches ) —4.245 ohms, as
the proper 1*%181:"11106 ior efzch branch. Under
these conditions the current will be utilized in
the most advantageous manner, the speed and
electro-motive force of the generating-machine
varying but little, and the energy ewcpendtd
in cach light being approximately one-third of
the whole W hebhel the otherh ghts areburning
or not.

It is obvious that if a n*alv.:mometer were
placed in the governing br ::mch or loop K 1t
would give indications whereby an attendant

could regulate the electro-motive force of the

-the prisms P of the switch-board 1.

ﬂenemtors by hand. The use of the auto-
nmtlc covernor, however, relieves the attend-
ant of the 5pecml care which otherwise would
be reguired.

Cylindrical blocks could be used in p]ace of
The con-
tact-pieces shounld be asufficient distance apart

to preventa spark from passing when a branch

is opened or closed. They are plefembly of
copper, and the springs ¢’ b'and «” §” of nick-

eled iron.

60

The wire fof the rheostatsis preferably iron

wire, tinned, nickeled, or silvered. The ju-
dicious use and multlphc&tlon of the centers
of distribution V or v, Figs. 7, 9, permit the
employment of thick wires on shorb"lenﬁthb
only in the positions where they Would be
most useful. It insures a good division of the
electricity in the net-work with a mininum
cost. | |

I do not make claim herein to the electric

oovernor or rheostats-or switeh described, un- |

less when used in the system explalned; bus
the said instruments are of my own Inv ention
and are believed to be new devices, and [ re-

[

&N

he right to make separate applications
therefor. |

I am aware that heretofore a telegraphic

switch has beendevised forintroducing a loop
into the main. line

at an intermediate station
without breaking said main line, the object
being to connect or disconnect at will the office-
1nstr uments at the intermediate station with-
out interfering with the transmission of mes-
sages which may at the time be passing over
the main line. -Thisswitch operated to break
the connection of the loop at both ends simul-
taneously; but 1t also operated to connect
with each other the main-line contact, so that
the main linewas complete. Inthepresentin-
vention the switeh, when turned to disconnect
one of the loop branches, leaves a break be-
tween the main-cirenit contacts at that switch.
This is essential, for 1f said contacts were con-
nected, the loop branchesremaining in eircuit
would be short-circuited. No claim 1s there-
fore made to the combination of switcheswith
the loop branches and main circuit, unless the
said switches are so constructed and arranged
that when a switch is turned to cut out a loop
branch the connection between the main con-
ductors is broken at that switch.

Having now fully described my said inven-
tion and the manner of carrying the same 1nto
effect, what I claim is—

1. The combination, with a &erles of trans-
lating devices in br anches of a common cireult,
of self-adjusting rheostats operated eleetri-
cally, included in the same branches with the

translating devices, for increasing or decreas-

ing automatically the resistance of sald
branches as the current through the translat-
ing devices rises or falls, substantially as de-
scribed.

2. The combination,with translating devices |

in branches of a common circuit, of self-adjust-
ing rheostats adjustable also by hand to vary
the normal resistance thereof, said rheostats
being placed in the same branches with the
translating devices, sothat when set they main-
tain the current through the translating de-

viees ab a given strenoth, and when desired

may be ad] usted by hand to vary the said cur-
rent, substantially as described.

3. The combination,with translating devices
in branches of a common cireult, a n‘enerfhter
for supplying electxicity to said oircuit, and
adjustable rheostats in the said branches, of

an antomatic electric governor for coutrolhng

the electro-motive force of said generator, sub-
stantially as deseribed.

4, In a system of thtubutmn electricity,
the combination, with the main cirenit and the
derived or looped branches containing the
translating devices, of switches for connecting

"and disconnecting simultaneously both wires

of the loop branches, the connection of the
wires of the main circuit being broken at each
switeh when the corresponding branch 18 cut
out, substantially as described.

5. The combination,with translating devices
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1n branches connected with the main circuit at |

common poimnts or eenters,and main conductors
extending from said eem{zr% to the generating-

_St‘lthll :ELL a distance, of a novernmﬂ branch

returning from said ce‘nters t{) the Wenemtmﬂ-
station, 5311b&.tc111L1f1115f as described.

(5. “‘he combination,with translating devmes
in branches Lonuectod with the main condu(,t-
Ors at common points or centers, of secondary
batteries included in a loop or branch, also
connected with the main conductors at saicl
centers, substantially as deseribed.

7 The combination, with the translating
GGVICGS 11 branches, md the generator for sup-
plying electricity £0 the uwm[ of the second-
ary battery in a loop or branch, and an elec-
trie governor for controlling the eclectro-mo-
tive for ce of the gener: LLOI, also placed in a
]{}0]) or branch, substantially as described.

. The oombmwmon with translating de-
Y 1(34:‘.&,j a generator, Lmd the conductor for) IMing
a cir cmt of the secondar y baltteryina bmml
or loop, and self-adjusting rheostats in the
same 1}1&11()]105 which 1ndudu the translating
deviees, subst anti 1ally as described.

. Th combination, with translating de-
vices, a generalor, “111(1 conduectors 101*11111;10 :a
cireuit, of the mcondqr? battery in a loop or
br anch the self-adjusting rheostats for con-
im]hun the resistance of the branches, includ-
ing thc translating devices, and the eleetrie
governor for eontlolhnﬁ attom: atically the
electlo motive force of the aenerator, snl}%mn-
tially as described.

10. The combination, with translating de-
vices in branches of a 001]1111011 cireuit, Lhe CONn -
ductors constituting said eircuit, a ﬁ(ﬂlel“'ltOl
and o governing bmncl] of a ”‘i]’if‘l]](}lll(“f,el
or ,5111111{,11 11"51111;11(3111; 111 ‘L]lenhun 0116mi, and
an additional one in the governing branch,
whereby the attendant at the nemhnﬂ sta
tion may ascertain when the imnshtmﬂ (le-
viees arve all oul of action, substantially as de-
scribed.

Li. A system of electric lamps, o

cenerator,

and conductors comprising a {T{lllﬁlﬂt(}l and

main conductors of low mslst.;mw, a number
of translating devices, each having a resistance
a8 many times as great as thatof a lamyp using
the eatire euv vent us the number of tmn.s]%t

1ng deviees is greater than one, and being in-

clml d Ina h{,l}d,l"ltt‘ branch h:;wm aQ IESI&E
ance equal to that of the cireuit bupplvmg a

! 111010]

single lamp inereased in the sume proportion,
the commou resistances of the generator and

main conductors first bmzw
stantially as described.
12. Aswtemﬂ thhtnbu‘[mn eleumnh* mm-—

dedncte a, sub-

Lenduw to a dl‘%’[:{lﬂc{‘ a f_f(‘]](‘i‘li(ﬂ Im,unﬁ 1t~j
poles L,ommm o with said condnctors, o series
of branches derived {rom said eonductors af
common points or ceunters, o switeh - hoard
through whose contacts the s sald hranches are
C(}Illl(,(i{’*(l with the main eonduelors, translat-
Ing deviees and self-adjusting vheostats in the
said br anches, a loop per 111r111(‘-*mh“ conneeted
with the main conduoctors ab thie suid centers,
a secondary battery in the loop, a governing
branch derived from the main conductors at
the aforesaid centers, means {or controlling the
clectro-motive foree o[ the generator, an cloc-

tric governor operating s id means and placed
in Wml ooverning 1)1@1‘15]1, & galvanometer in
one of 'ih{"‘ main G()lnluetom and a seeond onl-

vanomever 1 the governing branch, said self-

adjusting 1}1met5 being provided with de-
vices to be set by hand for v arying the nor-

mal resistance or resistance w]m 35 {,wh rheo-

- stab has when the normal difference in poten-

tlal between the aforesaid centers is TRAHE
talned, and said self-adjusting rheostats being
also provided with or comprising o rheostal

proper having o resistance-wire, a series of

contacts, and a switch-lever, and an electric
'-'-’i“OTGJ"JlOI ]’hLVil‘lﬁ AN ;a:l;w md .;m wlm( 1(* 111()
mld the aimemld e]wtuu hi_n-*m.zma l{n* con-
trolling the electro-motive foree of the CeNner-
ator, in like manner comprising a re Lw (]
and the saidswiteli-ho: 11{1 having in-
depcndult prisms, with a daplicate set of con-
tacts for making or bre: Wking the counection
of both aonductmb of the {l{“ll‘if « franshating

branches, and the resistance of the {ranslaf 110

devices ant.l of thederived tr ansiating branc lwa
being adapted to the construction ol the SECHE
ela,tm, all substantially as deseribed.

In testimonvwhereof T hav esignedmy n Ve

1o this xpuuhmtmu in the presence of two

subseribing witnesses.
AUPHONSE ISIDORE GRAVIELR,
Witnesses: | |
ALFRED CoINy,
ropr. M. Hoornn,
[, S, Consulate-Gleneval.
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