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| after a certain maximom number of lamps,in-

t tended to operate |

To atl w?wm it maly concern:

Be it known that I, MARMADUKE M M.
SLATTERY, of W ehurn county of Middlesex,
State of M%%chusettq have Invented a n’ew

-and useful Im])rovenmnt in Apparatus for
Electrical Distribution, of which the following

is a full, clear, conm&,e, and exact description,
reference bemg had to the drawings accom-
panying and forming a part hereof. |
The object of this invention is to produce a
‘convenient .and economical distribution of

electricity at long distances from the source

of electrical energy and over an extended area.

The Invention is embodied in an apparatus
in which a main ecircuit or ﬁonductor Con-
nected with'a dynamo machine or other suit-

able generator of eleetricity, aud containing a
series of arc lamps or other points or stations

wherethe carrentisutilized,also hasinterposed
in the circuib at one or mme points, as may be

‘desired, an apparatus from which the current
is dlsbnbut{}d in multiple-are branches forop-
~eratingincandescent lampsorotherapparatus,
~as may be desired.
with the main c¢irenit and controlling the dis-
tribution of the current therein, throwﬂl ‘the

The apparatus connected

subsidiary or supplied branches enabies the
current to-be distributed through an indefinite

number of Jamps or other devices for using an-

clectric current, the said lamps being either

used separ “Llely in multiple arc—i. e., one in

each branch—orb in a number of multiple-arc

branches each containing two or more lamps
In series. . The connectmg mechanism between
‘the divided main or current-supplyi 1ng cireuit
and the supplied branches mterpased therein

comprises appliances by means of “which the

strength of the currentin the different branches
i8 automatle&lly retained -substantially con-
stant, whether oneor moreof the said branches
are in use, and also appliances by which,
when the ]a,SL branch isremoved from the cir-

cuit or the last lamp extinguished, the. entire
apparatus is &11t0nmtically shunted out {rom

the main circuit; and 1t also contains appli-

- ances by means’ of which the electro-motive

50

force of the current used i the branches is

automatically changed toaccord with thenum-’
ber of lamps in use, while the current remainsg
substantialiy constant in quantity, so that,

the number of: branches.

| branches, each of wlich contams two lamps

{Nomodel.)

qach 1n a separate branch,
have been brought iiito use,when more lamps
are added the circuit will be auntomatically.
changed, so that each branch contains two
lamps, placed in series in said branch, and the
electro-motive force of the current used is

. _ - _
- . iy T

“double, while its quantity remains substan-

tially lll]{:h‘lnij“{_’:d - The number of branches
between which the carrent divides is always
the same, but each branch may contain one
lamp, or a- series of two or more lamps, ac-

cording as the number of lamps in use is less

or more than the nwinber of branches.

Figure 1 i8 a diagram illustrating an appa- 6
ratus for electricai disiribution Cmbud} ing
this invention, some of the appliances govern-

Ji

1ing the emmectlons between the main cireuit

| and the supplied branches being, shown in .
elevation and some in section, those partsonly v
being shown whichare called into actionwhen

the number of lamps 1n useis not greater tha
Fig. 2 lS a dlagram
representing the circuit arran ﬂ*ed for six lamp

branches and twelve lamps, w hen not more 75

than six of the lamps are in use, each being

in-a separate branch; and Fig. 3, a diagram
showing the same app‘fira‘,ms in the condition
assmmd when more than six lamps are in
use, the current then dividing between six 8o
1n series, or a remstance equivalent thereto.

The main cireuit 2 is connected with a suit-
able source of electrieity, preferably a dyna-
mo-electric generator, producing a current of 85

Thigh electm motive force and small quantity,

these parts being Substantlally the same as
commonly employed in a circuit of five or six

miles length, containing arc lamps, some of

which are indicated at L. At the points or 90

stations upon the said circuit where it is de-

sired to use the current for incandescent lamps

‘or other apparatus employing a current of a
similar character, the'said main cirenié 18 di-

vided and its termmals connected with an an-
paratus such as shown in the drawings, the va
rious devices of -which may be mcluded in a

W
i

frame-work or case, A, having binding-posts
3 4, with which the main circuit at either side
of the statmn 18 ¢OM nected and between whwh 10C
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tlre supplied branches and various apphances | main circuit entermg at’ the binding- posb 3

controlling their connection with the main
circulb are interposed.

it will be assumed, for the purpose of illus-
tration, that the quantity of the current is suf-
feient to supply six branches, and is normally
of proper electro-motive force to maintain a
single incandescent lamp in each of the said

branches. Theincandescentlampsa areshown |

as each 1n g E}LP‘-‘Lrﬂ.tb branch, 5, between. main
or leading wires § 7 §; bmdmg posts 16 17 16
on the main box A, and 1t will be seen that if
the two outer ]eadmg wires, 6 8, are connected
with the main circuit at one side of the sta-
tion, and the intermediate wire, 7, with the

main eircuit at the other side, each lamp @

will be in a separate branch, the current. pass-
ing through such branch from one or the other
of the wires 6 8 to the wire 7, as shown in Fig.

2; butif thesaid wire7is disconnected from the

main circult and the wires 6 and 8 connected
with the said main eircuif a-t either side of the
station, a8 shown in Fig, &
be pmctmally divided between the branches
5, each containing two lamps in series, or re-

sistance equivalent thereto, so that while the.
same quantity of current will be sufficient its

electro-motive force wiN have to be doubled
to keep the lamps with the same brilliancy as
before. Thus the auantlty of the current be-
ing sufficient to supply six branches, it is nee-
essary, when @ seventh branch is closed or

more than six lamps seb in operation, to sup-._

ply double the eleetro-motive force of current
to the said lamps, and when, as the lamps are

cut out one after another, the nuniber becomes:

legss than seven, the addltzonal electro-motive

force should be removed, and if the system is

46

45

50

to be fur Lher extended me apparatus will be
arvanged toraise the electro-motive force when
the thirteenth lamp is brought into action to
three times thal of the current when six or less
laraps are in cirenit, and 8o on.

The binding-post 18 and -wire 8 are con-
nected by wire 20 with the binding-post 3 and:

main circulb at one side of the station; and
the binding-post 4, connected with the main
cireult ab the other sicde of the station, is con-
nected by wire 21 with a metallic contact
plate, &, Of a movable switch, &, which con-
tact - plate €O - operates with twn stationary
contact-pieces; ¢ ¢, the former conunected by
wire 22 wita the bind;- 1g-post 17, so that when

- the s2id switch 38 In its i‘ull-line position the

6o

; sald wire 7 is connected by wires 22 21 with

the main circuib ab the binding-post 4. |
The switch &’ is provided with a second con-
tact-nlate, &, connected by wire 23 with the
wire 20 and bmdmg post 3, and the plate b of
the switeh co-operates with a contact: -piece, d,
connected by wire 24 with the binding- post_

16, which, when the switeh is in its full-line

g@Slt}on connects the binding - post 16 and

wire 6 with the wire 23, go. that when the
switch &' is in its full-line position (which is |
its normal condition when less than seven.
lamps ¢ are 1o circuit) the current from the |

, the.current will .

passes by wire 20 to the wire 8, and also by
wires 23 24 to the wire 6, and then having
passed to.the wire 7 through such of the
branches 5 ag are closed, continues by wires
22 and 21 to the binding-post 4 and main cir-
cuit at the other:.side of the station. The
binding-post 16 1s also conneeted by wire 25
with the contact-piece ¢’ for the part b of the
switch, so that when the said smtch 1s.1n the

“dotted-line position the wire 7 and connected

wire 22 will be left in open circuit at ¢.. The

| branch 23 will be open at the plate b and the

wire 21 will.be connected through the. plate b
with the wires 25 and 6, so that the current
entering at 3 will pass th ough thre wire 20 to
the wire 8, and then tothe wire 6, through the
branches af’ containing two lamps seriatim, or
the eqmvalent therefor as will be deberlbed
and from the wire 6 bj wires 25 apd 21 fo the
binding-post 4. -

70

80

35

The switeh o' is operated by an electro mag--

net, ¢, and a retracting-spring, €, and nor-

92

mally remalns in 1ts fall-line p()smmn when

‘the said magnet ¢ is demagnetized, thus plao

ing the lamps a in separate branches, but is
moved to the dotted-line position when the
sald magnet e is energized, as.will be herein-
after descrlbed which takes phce when more

than six-of the lamps a are set in operation.

95

Assuming that less. than six lamps are in
operation and that the current consequently

passes from the binding-posts 16.and 18 on the

LOO

one. side to the blndmg post 17 on the other -
side, the current supplied to each branch is -

‘maintained substantially constant as one or
‘more of the said lamps are thrown into or out
of operatior, by the- fullowmg appliances: A

solenoid, f, has a coil, J!, of fine wire included

'1n & branch of the main circuit, so- that the

current divides between the said coil and the

branches 5, which are closed, the coil having

one terminal connected by wire 30 with the
wires 20 and binding-post 3; and'its other ter-

105

J10

minal connected by wire 31 with the contact-

piece ¢ and wires 22, and through the plate b

with the wire 21- and binding- post 4 when the

switceh &' is in ifs full-line position. The said

‘solenoid also has several layers, 72 of coarse

wire, the number of layers eorresmndmﬂ to
the numbﬁr of lamps that may burn each in a
separate branch, and each layer being con-
nected at one end by wires 41 42, &e., through
resistance R’ R?, &e., with the binding-post 3,
and the other terminals of which are connected
by Wires_ 51 .52, &e., with
closers, ¢ ¢°, &c., consisting of flexible springs

provided ab their free end with contact-blocks y

a series of circuit-

TI5

I20

125

which are normally separated from one an-

other, but placed 1n III]L, 5o that by pressing

;aﬂ'amst the endmost one of the series it may

be forced into contact with the next one, and

then,. by farther pressure, the second may be
forced into contact with the next, and so on. -

130

Above the series of contact - pl&CE'S fozmmg '

_parts of the circuit-closers ¢ ¢, &c., is a simi-
lar SPrmg havmcr a contact-piece, g, and eon-
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| throuw}l the resistance R" equal to that of the
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nected by wire 60 with the binding-post 17,

so that when the said contact-piece comes In
contact with the- circuit-closer ¢ below 1t 1t

cioses the corresponding branch, 41 51, between |
taining the resistance R? and additional layer

the binding-posts 3 and 17, and as the contact-
piece ¢ 18 pressed downwald farther the con-

tact-pieces below it are successively foreed to-

oether, and thesaid branches 42 52 43 53, &e.,
are &uccesswel; closed. The resistance R’ R2
&e., in each of these branches is eqmvalent

to that of a lamp, ¢, in one of the branches 5,
so that these nomlally-open branches contal n-_ |

ing the resistance constitute substitutes for the

Jamps, and are automatically substituted for

the lamp—that is, when a lamp branch 1s

opened, a resistance-substitute branch is closed

by the action of the core / of the solenoid .
The core h is connected with a retracting-
spring, A/,
S(}lenold, and 11'1\?1110* connected with it a pin,
h?, which, as the core moves into the solenoid

on the contact- -piece g, presses it toward the
circuit-closersg’ g%, &c.,sothat theyare brought

successively 1nto contftc,t closing the bmnches
41 42, &e., one after another.
The core & has a tolerably close fit 1n the

central tube of the solenoid, and the pin 2*

ntoves with a close fit in an opening in the
lower plate of the solenoid spool or bobbin,
so that there is an air-cushion for the core h
preventing too sudden mov ement thereof.

"The opcration of these parts governing the

equal distribution of the current between the
different lamps at any time in e¢ircuit is as fol-
Jows: Suppose the maximum number of lamps
intended to burn singly in separate branches—
namely, six—are 1n operation, then the cur-
rent passing from the binding-post 3 to the
binding-post 4 divides between the six lamps
and the fine wire f* of the solenoid f, and the
portion passing through the solenoid is insuffi-

cient to move the core & far enough to press
- the contact- piece g into contact with the one

¢, although moved slightly toward it.
now, one lamp ¢ is open-circuited, more cor-
rent mll pass through all the bl&HGhLS includ-

ing that contalning the fine coil 17, which will
be sufficient, acting in said coil to attract the
core h and move the pin A* far enough to press
the contfmt -piece g against the ﬁ:sb cireuit-
closer, ¢, thereby closuw the branch 41 51

lamp which was cut out. This operation will
canse the current to divide in the same ratio
as before, between the lamps-remaining in cir-
cuit and the fine wire //; but although the at-
traction on the core i derived f{rom this wire

f’ is thus lessened the said core has an addi-

60

tional attractive force derived from the single
layer of coarse wire which is brought into ae-
tion, and which is sufficient to neutralize the
diminution in the attractive strength of the

coil 1/, so that the core remains with the pin

i holdmu the contact- plece g 1n contact with
the first cirenit- closer, ¢, with the lamps that
are in cireuit, eaeh receiving the normal
proportion of current. I1f an_other lamp is

tending to draw 1t out from the

NN

‘SWltChed out, the attraction of the coil f” is
agaln mcreased moving the core h farther into

the solenoid, and elosmg, also, the second cir-
cait-closer, ¢%, through the branch 42 52, con-

of the coarse wire f~, which, upon coming

into eircuit, makes up in its attraction on the

20

core h for the diminution in the attraction of 75

the fine coil f*, as before described. If at any
time a lamp Should be switched into eireuit,
the attraction of the fine coil / wonld be di-
minished and the core h retracted, cutting out

one of the branches contmnmﬂ* resistance
equivalent to that of the lamp, zmd cutting

out one layer of the coarse wire of the solen-

“0id. When the last lamp is switched out, the
rod 72 will move forward until contact 1s made

with the last one, ¢ of the series of circult-

closers, closing the branch 46 .56, including
the resistance R‘*‘ and also mcludmg the (301]5‘__
‘of the magnet m, forming a portion of an au-
tomatic cut out by which the entire appa-

ratus is shunted When the llghts ¢ are ah ex-
tinguished.

The core of the m{,wnet m 18 shoml s bent._
~at right anﬂ*les, and its pole m’ acts on an ar-

-m&ture m? in opposition to a retractor, m?

“which nmmall} holds the said armature with -
a]ateh m!, thereon inengagement with a catch,

m’, ON an’ arm, m’, eonneeted by wires 20 70

-\.-
— T Sy
-

. T

Jmth the bmdmf‘r -post 3, and acted upon by . .

the spring m/, tendmrr to move 1t against a con-

tact-plece, 7, connected by wires 21 80 with
-the binding- post 4, so that as soon as the cireunit.

of the magnet m 18 closed by extinguishing the
hst lamyp, as already described, its armature

1+ miisattracted, thearmm'r elea,sed and brought

in contact wuh the piece n, closing the circuit
directly between -the bmdm posts 3 and 4
over the wires 20703021, \Nhen it is d@sued

100

'IOS'

to use the lamps again, the cut-out arm m’is
restored into engagement with the armature

m? by means of a handle, m®, thus placing the

binding-posts 16 17 18 &1:1(1 the branches con-

‘neetad between them in the circuit between

the binding-posts 3 and 4, as before described,

the current then leIdl!lU‘ between such of the '

‘lamp branches as may be -closed and the resist-

ance branches, substituted for the lamps not
in operation, and the fine coil £’ of the solenoid
1, as before described. When more than the

115 BN

maximum nurmber of lamps intended to beused

separately in single branches are set in opera-
tion, the current in the fine wire f* will be

120 |

WeaLened permitting the core A to be drawn
farther 01113 than it can be when only the said

number of lamps is in operation, and this out-

ward movementof the core  operates a eircuit-

closer, p, controlling the mafrnet e,y 1)1‘6'\’101181}’

described. - |
- The mfumet ¢ is in a br auch cireuit, ll.:WHlf‘f

wire 20 and binding-post 3, and hawnu its
other terminal connected by wire 91 mth one

‘member of the elrcmt closer iz the other mem-

I 25 =

one terminal connected by wire 90 tlummh re-
sistance R, which prevents 1t from receiving
too large a portion of the current, with the'
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ber of which is shown as consisting of the | shown in Fig.-2 three brancles were closed

spring of the contact-piece g, which, when the
core 13 abnormally retracted, as before de-
seribed, closes the said branch. The energiz-
ing of the magnet e causes the switch o’ to be
moved from the full to the dotted line posi-

tlon, thus placing the wire 7 in open cireuit,

or disconnecting it from the main ecireuit and
connecting the wires Sand 6 with the binding-
posts 3 and 4, so that the current passing be-
tween the said lines 8 and 6 or between the
binding-posts 5 and 4 is divided the same as
before, so that the same quantity of eurrent is
suflicient; but the branches contain twice the
resistance that they did when six or less lamps
were in ¢irenit, so that the electro-motive force
must be doubled, and the generator responds
automatically to the call for increased electro-
motive foree 1n the usual manner, it being un-
derstood that the additional resistance at this
particular station 1s but a small proportion of
the entire resistance of the wire, and the con-
sequent 1ncrease 1n cleeiro-motive foree is
but a small percentage of the whole cleetro-
motive force of the current.

Fig. 1 representis only the app‘uatus neces-
sary to maintain a single lamp ineach branch
in operation, and when the number of lamps
which may be required 1s greater than the
number of lamp branches, or, for example, 12,
the apparatus will be duplicated, as shown in
Iigs. 2 and 3-—that1s, substitute branches con-
taining resistance R* R, &e., are provided,
and a solenoid. /', which is included in cir-
cuit between the wires 7 and 21. When the
switch 0" is in the normal position shown in
full lines, Figs. 1 and 2, the second series of
substitute branches and their controlling solen-
old f"are shunted, and the substitute branches
R’ to R’ are successively opened as the lamp
branches 5 are closed, until, finally, when six
of the said branches areclosed, all the substi-
tute branches of the first series are opened,
and when the seventh branch is closed, as
shown in Ifig. 3, the circuit-closer » ¢ for the
magnet ¢ is closed and the switch )" moved by
{he said magnet, as before described.

In the new position of the switch ' (indi-
cated 1n Fig. 5) the current isdivided between
the solenoid-coil /" and the branches 5 between
the wire 7 and S and the substitute branches
containing resistatnce R’ to R® so that unless
thesix lamps firstclosed happen tobe between
the wires 7 and S there will be a readjustment
of the substitute branches R’ to RRf effected by
the movement of the core h. This movement
would open the circuit closer p g of the mag-
net ¢, and 1n order to retain the said lllc‘i“"net
energlized 1t has a seeond branch, 92, includ-
Ing the circuit-closer p’ ¢°, which is controlled

by the core of the solenoid /™, being of simi-

lar constructiontothe circuit-closer pg (shown

in Fig.1.) except that the contaect p is on the
other side of the spring, and is consequently
closed when the core 1s attracted instead of
when 1t 1s retracted, asshown in Fig. 1. Thus

supposing that while the circuit remained as

between the wires 7 and 8, the closed branches
being indicated by heavier lines and three
between. the wires 7 and 6, all of the substi-
tute branches containing resistance I to RS
would be open, then when the seventh branch
was closed, for Instance, between the wires 7
and 6, as shown in Fig. 3, the switch " would
be moved and there w ould be a readjustment
of the resistance brauches, there being a suffi-
ciens numberof these between B and RS closed
to act assubstitutes for the lamp branches open
between the wires 7 and S, and a sufficient
number between R" and R to eompensate for
the branches open between the wires 7 and 6.

What I elaim 15—

1. A number of mulblple arc branches each
containing an incandescent lamp or device for
using an electric current, combined with a se-
ries of normally-open Substltute branches con-
taining an equivalent resistance, and ecircuit-
closers in said substitute branches, and a solen-
oid and core therefor controliing the said cir-
cuit-closers, the said solenoid having a coil
continuously connected in a branch circuit,
and a series of coils or layers of wire, one in
each of the substitute branches, substantially
as described. |

2. A divided main current-supplying cir-
cuibt and three conductors interposed therein,
and multiple-arc branches betweeun the said
conductors, combined with normaliy-open sub-
stitute branches and ecircuit-connections be-
tween the main circuit and conductors inter-
posed therein, and a swiich controlling said
connections, which,when in one 1:)051‘51011 Ccon-
nects two of the said conductors with one ter-
minal of the divided main circuit and the third
conductor with the other terminal thereof,

and when In 1ts other position connects two of
the conductors with the opposite terminals of

the divided main circuit, leaving the third
conductor disconnected from the main eireuit,
substantially as and for the purpose described.

5. A main circult and number of multiple-
arc branches connected therewith, each con-
taining an incandescent lamp or device for
using an electric current combined with a se-
ries of normally-open substitute branches, one
corresponding to cach lamp branch, and being
closed when thesaid lamp branch isopen, com-
bined with an electro-magnet in the substitute
branch, which 18 the last one closed when the
last lamp branch is opened, and a cut-out de-
vice controlled by the said magnet which con-
nects the terminals of the main circuit, shunt-
ing all the branches when the said m‘wnet 1S
energized by the closing of the last Stil}stltute
branch, substantially as described.

1. A number of multiple -are working
branches, each containing an incandescent
lamp or device for using an electric current,
combined with a number of normally- open
substitute branches each containing an equiv-
alent resistance, and circuit-closers insaid sub-
stitute branches, and a solenoid and core there-
for controlling the said circult-closers, the said

70
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-solenoid having one coil continuously connect-
ed in a branch circnit and another coil con-

nected in cirenit with the suhstitute branches,
substantially as deseribed. . |

5. A divided main current-supplying circuit
and number of working branch circuits ar-
ranged in multiple arc between the terminals
thereof, and an equal number of normally-open
substitute branches, all of substantially the
same resistance, and means, substantially as
described, by which a substitute branch 1s
closed when a working branch is opened, there
being always the same number of branches,

between which the current divides,” and a

switeh and actuating electro-magnet theretfor
by which the resistance in each branch may

be multiplied without change in the number |

of branches, substantially as described.
6. A system of electric distribution, consist-

20 ing of a number of local working-circuits ar-

ranged in multiple are, and translating devices
therein operated from asingle main line, com-
bined with normally-open substitute circunits
containing resistance equal to that of the work-
ing-circunits, the said substitute eireuits each

25

having one terminal connected with one side -

of the local multiple-are cirenit and a series
of multiple contact-pieces connected with the
other terminals of the substitute circuits, and

a solenoid and core movable therein co-oper-

ating with thesaid contact-pieces, as described,

whereby the said substitute circuits are suc-
“cessively closed as the working branches are

snceessively opened, substantially as and for
the purpose set forth.

 NARMADUKE M. M. SLATTERY,
Witnesses: '

WM. A. MACLEOD,
- ROBERT WALLACE.
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