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To, all whom it may CONCEPTL:

. Be it known that I, SYLVANUS ALBERT
REED, a citizén of the United States; residing
in Middletown, in the county of Monmouth
and State of New Jersey, haveinvented a cer-
tain new and useful Selective System, of
which the following is a full, clear, and exact
description, reference being had to the draw-
ings forming a part hereof.

My invention relatesto systems of selective
electrical communication wherein an opera-
tion may be performed at a predetermined

distant point, such as the display of a signal
or the throwing of a switeh.

The object of the invention is generally to |

provide a system of selective electrical com-
munication between distant points which
will permit of adding to or subtracting from
the number of such points as desired, the sys-
tem being capable of operation between an
indefinite number of such points, and espe-
cially to provide a selective intercommuni-
cating privacy system for telephone party-
lines which is characterized by simplicity of
plan and structure, is easily and speedily op-
erated, perfectly efficient in operation, and
absolutely trustworthy in result.

The systems for selective signaling hereto-

fore known and used are classed under three

heads—first, those known as the *‘step-by-
step”” systems, in which step-by-step mechan-

ismsat thesubseribers’ stations are controlled

from the central station in such a manner as
to enable the operator to pick out or select
the desired station and ring its bell to the ex-
clusion of all others on the same line; second,
those known as the “‘strength” and ‘““polar-
1ty ” systems or that elass of selective calling
devices which depend for their operation on
changes in the strength or in the direction of
a current or on changes in both; third, those
known asthe ‘“ harmonie” systems, in which a
vibrating reed is made to take u p its vibra-
tlon by the action of a succession of im pulses

of force occurring in the same period as that

peculiar to the reed which it is desired to op-
erate. With all of these systems various
well-known fundamental objections are as-
sociated, of which it may suffice to mention
the limitation in the number of stations in
the strength and polarity systems and the ex-
cessive number of moving parts and delicate

‘ adj ustment in the receiving apparatus of the
other two systems.

fall properly in any of these classes, but is

My invention does not

55

based upon a distinctively new and original

application of the principle of the well-known
Wheatstone bridge.
monly used in electrical measurements of re-

sistance, and is also applied in the loeation

of faults orchanges on telegraph, telephone,
alarm, and signal lines, and is also appliedin
multiplex telegraphy; butit has not been ap-
plied in a selective system. In the applica-
tion of this principle to a selective system
and to fit such application to the practical
conditions of telephone service I have de-
vised novel arrangements of circuit, novel
designs, and novel apparatus, and in these I
believe myself to be the pioneer. My inven-
tion applies the prineciple named to telephone
party-line operation, with the effect that on
a two-wire loop common to an indefinite num-
ber of stations, limited only by convenience,
any station may appropriate the line, may

call up any other station exclusively, and

may maintain exclusive telephone communi-
cation with said other station, and may af-
terward restore the line to a normal condi-
tion ready for similar use by other stations.
During the use by one pair of stations, as
above described, no other station ean cut in
or hear the conversation, except that a super-
vising-station may be provided with the means
of sodoing, if this is desired. The system op-
erates either on a strictly metallic cireuit or
on a partially-grounded circuit, and it may be
operated either with local or common sources

of current or batteries and may utilize the

telephone instruments in current use.

To illustrate my invention, I have append-
ed drawings, in which— . |

Figure 1 is & diagrammatic view of a ecir-
cuit with five stations according to my SyS-
tem. Fig. 218 a graphical diagram showing
the circuit of Fig. 1 expanded, with station D
having its keyboard looped into the line. Fig.
2" 1llustrates graphically the intermediate
step in the expansion of the actual circuit of
Fig. 1 to the diagrammatic graphical repre-
sentation of Fig. 2. TFig. 8 is a view similar
to Fig. 2, showing the station A looped into
the line. Fig. 3* represents the intermedi-

| ate step in the expansion of Fig, 1 to the

This principle is com-
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graphical representation of Fig. 3. Fig 4 18
a detailed plan of a complete system similar
to that of Fig. 1, showing the five stations,
three being developed into the complete ap-
paratus. Figs. 5, 6, and 7 are detailed views
of various partson a larger scale than Fig. 4.
Fig. 8 is a diagrammatic view of a modifica-
tion of my five-station circuit shown in Fig.

1, with station B having its keyboard looped
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into the line. Fig. 9 illustrates graphically
the conditions of Fig. 10, but with direct
instead of earth connections between the
bridges and the keyboard. Fig. 10 isa graph-
ical diagram showing the circuit of Iig. 3 ex-
anded.

Similar letters and numerals indicate corre-
sponding parts throughout the several views.
 In orderto explain the principle utilized in
my invention, 1 have given in Figs. 2 and 3

graphical diagrams of the electrical circuit

employed. In thesediagrams relative resist-
ances are represented by relative lengths.
Considering Figs. 2 and 3, the circuit is seen
to consist of aloop M m N n, represented as a
cirele, and a source of current I, which may
be connected to the loop by conductors with

shiftable contacts, represented in TFigs. 2

and 3 by the small pointed heads. Connec-
tion being thusestablished, current will pass
into the loop at ¢/, let us say, and in so doing
will divide, following the direction of the ar-
rows, part of it passing around the loop on
the branch ¢’ M ¢ and the rest passing around
in the opposite direction on the branch ¢’ Ne.

The current reunites at ¢, where it leaves the

loop. The loop thus constitutes two derived
branches in multiple in the circuit. Now if
the bridges be extended across the loop be-
tween the branches thereof,as at AA', B B/,
C ¢,DD',EE,it isreadily understood from
the principle of the Wheatstone bridge that
these bridges will permit a portion of the cur-

rent to pass from one branch of the circuit to

the other, depending upon the differences in
otential at the respective extremities of each
bridge. If one bridge (let us say C C') be so
related to the point of entrance of the cur-
rent into the loop that its respective extremi-

‘ties are at points of equal potential, no cur-

rent will pass and that bridge will be neuntral,
while all the other bridges will pass current
and be active. DBy interposing a current-in-
dicating device, such as a galvanometer, in
each bridge it may be seen which bridge is
neutral and which are active. In the draw-
ings these galvanometers are represented by
the numerals 1 to5.  Now if the current-sup-

plying contact-points are shifted along the

loop from the points ¢’ ¢, to the points d’ d,
let us.say, and if the location of the points
d' d with respect to the bridge D D’ has been
predetermined to produce an equality of po-
tential at the extremities of such bridge, then
upon the passage of current into the loop at
the point d' and its division about the re-
spective branches thereof (see Fig.. 3) the

[ the previouély neufral bridge C C, togethef

with the other bridges, will become active,
the conditions in the respective bridges as to
activity or neutrality being indicated by the
calvanometers, as before. By ascertaining
throughout the loop the location of pairs of
points, each pair having the special definite
relation to one of the bridges that current
from it will cause the related bridge to re-
main neutral, while all the other bridges be-
come active, it follows that the operator 1s
given the power absolutely to select and to
control the electrical condition of any de-
sired bridge as to neutrality or activity by
simply applying current at the appropriate
contact-points. The contacts represented on
Figs. 2and 3byaad,bb,cc',dd,ee have
been thus determined with this special rela-
tion to the respective bridges A A', BB', CC/,
DD, EE. |

The plan just described (illustrated in IFigs.
1 to 4) is one where the bridge connections are
fixed and the current connections or contacts
are shiftable. There is another way in which
any desired bridge may be brought to a con-
dition of neutrality, and this is illustrated in
Figs. 8 to 10. In this plan the current con-
nections or contacts with the loop are fixed,
and one of the connections of each bridge with
the loop is shiftable. I have explained this

at length farther on and for the present will

return to the situation disclosed in Figs.1t04.
Inordertoadaptthecircuitabove described
to practical conditions, I have devised thespe-

‘cial doubling or folding of the loop on itself
exhibited in Figs. 2* and 3*, in which the

same lettering is adopted as in Figs. 2 and 3.
By this plan of folding it is seen that a re-
sultant endless coil of two turns is formed, in
which the bridge extremities and the contacts
for the source of current instead of being re-
mote from each other become adjacent and
assume the proper and convenient sequence.
If in Figs. 2 and 3 we confine the bridges to
the two segments (indicated by the heavy
lines) and the contacts to the other segments,
(indicated by the light lines,) then after fold-

| ing the loop into the special form of double

coil shown in Figs. 22 and 3* the heavy seg-
ments will be brought together and the light
segments will also be brought together, and
the coil will consist of the defined bridge re-
gion M N and the contact region m n. I1fnow
we draw together or constrict the opposite
sides of the double coil of Fig. 2* at the points
cut by the dotted line, tlie double coil will as-
sume a sort of hour-glass or ‘“dumb-bell” con-

tour instead of the cireular form there shown.

If next we make the region shown in light
lines in Fig. 2* of material whose specific re-
sistance is high compared to that of the region
shown in heavy lines, we shall obtain a con-
struction which may be developed into the
form shown in Fig. 1. |
It will be remembered that I have already
stated Figs. 2.and 3 to be drawn to represent

bridge D D' will now become neutral, while | relative resistances by relative lengths. It
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inust be borne in mind that this'is no longer |

true of the showing in Fig. 1. This figure is
a general diagram of the practical working
selective cireuit I prefer to adopt. In this
figure the neek of the dumb-bell is shown at
K, the loops M N and m »n being the respec-

tive bulbs of the hour-glass or dumb-bell and
representing the parts indicated by the same

lettersin Figs. 2and 22, Thecircuit consists of
an external line M N with stations ABCDE,
1t being understood that instead of five sta-
tions an indefinite number, limited only by
convenience, may exist. By the term *‘sta-
tion” I mean a location on a cirecuit at which
an operation is performed by selective actua-
tion from another location on said circuit,said
latter location being also included under the
term. ‘I'his practical working line consists of

twodistinet adjacent limbs or wires M N, each

forming in the normal or idle condition of the
linea closed loop. Ateach station isa bridge
connecting the two wires M N in multiple.

Hach bridge includes serially an electrically-

operated signal or motor device of some kind,
preferably a high-resistance galvanometer or
electromagnet, (indicated by the numerals 1
to 5.) At each station is also a pair of local

conductors O, which are normally discon-

nected from theline, and at each station there

18 also a source of current, such as a local

battery or a magneto-generator, preferably
adapted for direct instead of alternating cur-
rents. “I'he local conductors O correspond to

the regions m n of the graphical diagrams,

Figs. 2 and 2*. They constitute the selective
calling or signal-transmitting apparatus and

are made up, preferably, of high-resistance

material, each being usually of total resist-
ance somewhat greater than one of the wires
M or N of the external line.
ductors form each in a certain sense a minia-
ture reproduction of the external line. Each
setof local conductors has a sequence of pairs

of predetermined contacts o b ¢ d e, brought

into a convenient position on a keyboard to

facilitate the making of electrical connections

therewith, and the intermediate portions of
said keyboard - conductors are coiled into a
compact space. The pairsof contacts on the
various keyboards are carefully located with
a definite relation to the various bridges
across the line, so that for each bridge in the
line there is a related pair of contacts on each
keyboard. The keyboard-conductors are ar-
ranged so that they may be looped into the
external circuit according to some one of sev-
eral different methods, all of which accom-
plish in different ways a similar resalt—

‘namely, the result of producing jointly with

the external line a single resultant combined
circuit, in which by adjustments and connec-

tlons selectively made at the predetermined

keyboard - contaets a current of electricity
when applied willso divide that at every sta-
tion except the one selected there will be set
up at the junctions of its bridge with the line-
wires a difference of potential, whereas at the

The local con-

| tentlal from ¢ along the route g A

selected station such difference of potential
will be zero. Considering any one pair of
contacts as the points of entrance and egress,
respectively, of an electric current into and

out of the loop, it will be found that during .

the passage of a current through them their
related bridge joins points on the loop which
are of equal potential, and such bridge is
therefore neutral, while every other bridge
Jjoins points on the loop of different potential
and is therefore active. |

Returning to a consideration of Fig. 2, it
should be noted that the segments there in-
dicated by heavy lines M N correspond to the
two limbs M N of the external line of Fig. 1
and that the segments m n of Fig. 2 (indi-
cated by light lines) correspond to the key-
board-conductors m n of Fig. 1. These key-
board-segments are seen to be located around
the loop in alternation with the external-line
segments. The dimensions in Fig. 2 are pur-

posely made unsymmetrical--that is, line M

is made longer than line N to indicate the
more general case where relays or resistances
are added to one line and not balanced to the
other. It is, however, preferable that there
should be a balance between the two lines,
andin that case the graphical diagram would
be symmetrical and the bridges would be rep-
resented by diameters. Considering Fig. 2,
if the battery-terminals be applied at points
q p, selected at random, one on each conduc-
tor m n, the current passing into the loop,
say, at ¢ will divide at g and the two branch
or derived currents will reunite at p.” If the
bridges across the loop are of resistance high
compared with that of the loop, their own
shunting action will not greatly disturb the
uniform potential gradient between ¢ and D
by either of the routes, and every normal to
a straight line joining the terminals will be
approximately the graphical representation
of one of the equipotential lines; but in any

case the total fall of the potential from ¢ to

» must be the same by either of the routes,
although said fall need not be uniform in the
two routes. If any one of the bridges hap-
pens to connect points respectively on the
two branches which are of equal potential,

then that bridge will be neuntral and its gal-

vanometer will indicate no current. In or-

der to produce the condition of neutrality in

any one selected bridge, such as A A’, a means
must be supplied of equalizing the fall of po-

P to the
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extremity A of the bridge A A’ with the fall

of potential ¢ A’ p to the extremity A’ of the
bridge A A’. Such means of equalizing the
fall of potential must be to vary the resist-
ance ratios along the two routes. If the

bridge is permanent, as in the cases of Figs.
1 t0 4—thatis, if its connections with the loop
are not shifted for the purpose of selective
action—such variation must be either by the.
manipulation of artificial resistances or rheo-
stats or by the shifting of one or both of the
current-dividing points g p or by a combina-

125
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tion of both the processes named.
ever, as in the cases illustrated in Kigs. 8 to
10, the bridges are not permanent——tbat is,

~if one or both of the connections A A’ with
5 the loop are capable of being shifted—the

act of equalization may be pelformed either
by the manipulation of artificial resistances
or rheostats or by shifting the connection
until A and A’ are of equal potential or by a

1o combination of both processes named. By

the use of the term ‘““‘permanent” to indicate a

bridge with a fixed connection or one in which

the location of the connection is invariable,
while its actual contact may be made or

1'5 broken, I do not mean to be understood as

excluding a bridge with an adjustable con-
nection adapted to be shifted irom time to
time as the exigencies of the circuit may de-
mand, such as for readjustment when a new

20 station is added, for I consider a bridge with
‘such an adjustable connection to be included
- under the term °‘permanent.”

If the key-

board - conductors are made of sufficient

length, it will be found that for every possi-
25 ble bridge between M and N there may be

found at least one pair of points—one point
on one of the keyboard-conductors and the

other on the other keyboard-conductor—to
-which if the terminals of a source of current
30 be connected that bridge will be a neutral

bridge, while all others will be active bridges.
Thus for the bridges A A’, BB, CC', D D/,
E E' the pairsof points a o/, 0b',cc’,dd’,ee
are predetermined, respectively, for connec-

35 tion with the battery-terminals in order to

make bridges AA, BB, CC,D D/,or E E"
selectwely neutral,

As stated before, Fig. 2* shows the conduc—
tor Mm N n of I I‘lfr 2 doubled or folded into

40 an-endless coil of two turns, M N occupying
one region and m n occupying the other re-

gion, the points of bridge connection A A’,

which in Figs. 2and 3 are distantly separated,

being caused to become adjacent in conse-

45 guence of the peculiar manner of doubhnﬂ'

or folding. Similarly the contact-points a o/,

~which in IFig. 2 are distantly separated, are
-also caused to become adjacent.

The same
will be true with regard to bridge B B’ and

so its specially-related pair of contacts b b, also
with regard to all other bridges and contact
pairs.

The bridges connect adjacent points
in the respective turns of the endless coil,
while the points of each pair of contacts are

55 adjacent, one point of each pair being on one
.. _of the turns of the endless coil and the other
point on the other turn and adjacent to the

first point. Now returning to Fig. 1, the con-
ductors m n occupy the p081t10n of being

6o cross-looped into the two prevmusly-mde-

.pendent limbs M N of the external line, the
crossover peing at K. In order to so cross-
loop m n into the line, the loops M N are
opened and the conductors so connected

65 -therewith that m joins the incoming end of

M with the outgoing end of N and n joins

the incoming end of N with the outgoing end

If, how- |

4. ' 688,118

of M. If instead of the subscriber at sta-
tion D having cross-looped his keyboard O
into the line the subscriber at station A had
so looped in his keyboard O, a resultant eir-
cuit would have been formed which could
be unfolded or expanded into that shown in

the graphicaldiagram, Fig. 3, passing through

theintermediatestage. (Illustratedin Fig.3)
Conversely the graphical circuit-loop shown
in Fig. 3 may pass through a sequence of
stages-—namely, the double coil stage and the
dumb-bell stage—similar to those descrlbed

-in the cases of Fw‘s 2 and 2* for development

into the working “circuit which Fig. 1 would
exhibit had it been drawn with the keyboard
at station A, looped into the line instead of
station D.

The description of my system thus far has
related only to the principle upon which the
subscriber at any station may selectively
cause a bridge at any other station to be-
come nentral, the resultant effect at the se-
Jected station thus being one of inactivity,
while at all other stations it is the one of ac-
tivity. Now under certain conditions a sig-
naling system might be practicable where a

75

0

00

negative indication should be interpreted as '

-3 positive signal and a positive indication as

a negative signal, the positive indication be-
ing in either case the deflection of an index

- or the lighting of an incandescent lamp, yet

for the purposes of practical working it is de-
sirable to invert the resultant effect at each
station, so that neutral bridges will operate a
signal or switch pOSILIVPly, while active
brldﬂ*es will do the same negatively. To do
this, I may cause the needles themselves to
act as relays in a local cireuit, said circuit
controlling the connection of a telephone with
the ¢ircuit. Under this arrangement the cur-
rent must be continued so long as the select-
ive state is to be maintained, and the instant
such current ceases the selective state will
terminate. I therefore prefer to provide a

95
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105

ITO

means whereby comeidently with the select- .

ive deflection there is produced a clamping

effect at thevarious stations, which effect will

persist without the continuous action of a
current until such clamped condition is ter-
minated by a reversing or unclamping eifect
transmitted from the calling station. To ac-

complish the desired object, 1 therefore pre-

fer to introduce at each station a'relay Or Mmo-
tor electromagnet 9, Fig. 4, which is free to

operate when “the C'".*zmlvamlt:)meter needle is in

its neutral posmon but is blocked by such
needle when it is deflected. Thisrelay must
be non-selective—that is, it must operate si-

11§

120

multaneously at all stations—both the select-

ed and the non-selected.
actuated by a current external to the bridge-
current. I prefer to place such relays in se-
ries in one or both of the line-wires M N.
This relay or motor electromagnet may be
neutral or polarized and may a,ct elther sim-
ply to clamp the needles in the position In
which the selective current has placed them,

Ittherefore must be -

130
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the needles then operating upon the signal-
ing device directly, or this relay or motor
electromagnet 9 may, besides clamping its
needles, also itself operate upon signals or
switches in its own circuit orin auxiliary cir-
cults or in local circuits; but I preferand have

chosen for further specification at this stage

a system 1n which at each station is a polar-
ized relay operating upon a signal in a loecal
circuit and also upon a normally short-cir-
culted telephone set in series in one of the
main-line wires M N. Theapparatusreferred
to is shown in more complete and detailed
plan in Fig. 4.
numbering of the skeleton diagrams of Figs.
1 to 3 refer to corresponding details.

M N are the two wires of a metallic circuit
forming a loop passing through five stations

~1n this illustration; but there may be an in-

20

25

30

35

definite number of stations and they may be
placed at any pointson the line. At stations
C D E isshown the complete apparatus. At
the other stations A B, 1 have merely indi-
cated the apparatus by a dotted line. The
keyboard sets are indicated by O, and Z in-
dicates movable switch members for looping
the sets O into the main line.

3 4 5 are the bridges at stations C D K, re-
spectively, there being similar bridges 1 2 at
stations A B. |

The numeral 9 indicates polarized relays
in series in line M, and the numeral 10 non-

inductive resistances in line N to balance

relays 9.

16 indicates telephone-receivers, and 17 the
secondary windings of the induction-coils of
microphone-transmitters 18. 16 and 17 are

~1n series in branch or derived circuits of line

40

55

60

N in multiple with the normally closed shunt-
ing-switches 15.

When the line is idle, all keyboards O are

disconnected and the switches at Z are closed,

S0 as to leave the main lines unbroken. The
main lines M and N then form, respectively,
two closed independent loops, united only by
the bridges 12 34 5 in multiple at the sta-
tions. Line M contains in series only the
switches Z and a relay 9 at each station.
Line N contains in series only the switches

Z" and the non-inductive resistances 10 and

the normally -shunted derived brarch con-
taining serially the telephone-receiver 16 and
the transmitter-secondary 17 at each station,

respectively. In series in each bridge is
placed a high-resistance helix P, pivoted in

the field of a permanent horseshoe-magnet J.
I have generally used a resistance of five
hundred ohms in the helices for a five-station
line such as is illustrated.
corresponds to the galvanometers shown in
the skeleton diagram Figs. 1, 2, 3, 22, and 3*
and is eonstructed, preferably, on the prinei-
ple of the D’Arsonval galvanometer. The
helix P carriesa light arm T, which plays be-
tween stops 6 7 and is restored to rest when
not energized preferably by the retractile
spring S. The polarized relay 9, whose re-

In this plan the lettering and

T'his apparatus

{

sistance I have usually made low, (about five
ohms,) has a rocking arm L attached to its
pivoted armature, which is limited in its play

In one direction by the stop 19. Arm T has
at either end a flexible and elastic extension

22 23. (Shown in Fig. 6, this figure being

taken in a plane longitudinally through T at
right angles to the plane of Fig.4.) Elastic
extension 22 plays in front of arm L in a re-
lation such that it will bloek the descent
of arm L if 22 has deflected, but will allow
This

L to descend if 22 has not deflected.
may be accomplished by a variety of mec
ical expedients; but I ps i

L with a notch 11, so that elastic extension
22 plays in front of the notch or indenta-
tion 11 in L (shown more in detail in Fig. 5)
and between L and a forked or mortised
oracket 20. When arm T is in a nsutral po-
sition, then 22 is directly opposite notch 11.
When the current passes through relay 9 in a
definite direction—say plus—then arm I will
move toward arm T, which direction I will re-
fertoas‘“‘descending,”andtheopposite motion
away from T, I will characterize as ‘“ascend-
ing,” and if T has not deflected from its neu-
tral position then notch 11 will engage ex-

tension 22 and arm L will be able to reach its

extreme position, (shown atstations Cand D.)
If, however, the arm T has deflected, then
noteh 11 will not engage elastic extension 22,
but arm L will be blocked in its descent by
extension 22, which it presses against the
forked support 20, and it will reach only the
Intermediate position, as shown at station E.
The non-selective arm L is provided with lugs
12, Fig. 5, one on each side of notch 11. These,
together with the pressure of L, operate as
mmeans to retain the selectively-actuated de-
flecting membver or arm T from returning to
the neutral position after the current ceases

so long as L maintains its blocked position.
‘The bias of the armature of relay 9 toward

the nearest pole when 9 is not energized in-
sures its armature maintaining the last posi-
tlon In which the current has placed it, and
the relative positions of L and T are so ad-
justed that when L is in the intermediate
blocked position (shown at station E) then the
armature of 91s a little pastits own line of un-
stable equilibriom and has a bias toward the
pole toward which it tends on its descent.

Therefore the arms I, and T continue to mu-

tually block each other, as shown at station
H, even after current has been cut off.
current is applied in the reverse direction,
rocking arm L will ascend to position shown
by dotted line 13 at station C, Fig. 4, and will
release arm T. When the current is again
shut off, arm L will retain its elevated posi-

‘Llon on account of the bias above mentioned,
but arm T will be brought back to its neutral

position by spring S. It will be seen by an

examination of the diagram in Fig. 1 and by
tracing out the currents denoted by arrows
that no matier at what station the keyboard
18 connected to the line a current in a stated

If the
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‘tion to simultaneously descend.

“direction from the local battery at that station |
- applied in the described manner will cause
‘the arms L at all stations to simultaneously

ascend and fora current in the reverse direc-
Fuarther-
more, as the arms L all descend they will all
be blocked by the arms T, which simultane-

~ouslydeflect, exceptatthestation correspond-

IO

20

25

‘sition.

closed ;
~arm L,whenin its extreme depressed position
reaches and closes switeh 14, causing the bell

ing to the pair of contacts selected on the key-
board. Attheseclected station the arm L not
being blocked will descend to its extreme po-
In Fig. 4 I have shown station D call-
ingstation C. The descentof arm L toits ex-
tleme position may be caused to operate me-
chanically by striking a bell; but I prefer to
have it operate as a “switeh at each station
upon a vibrating electric bell 24 whose elec-
tromagnet is preferably in a branch circuit of
the local Dbattery 25, this branch circuit also
embracing in series the spring-contact switch
14 and the hook-switeh of receiver 16. Nor-
mally switeh 14 isopen and the hook-switch is
but 26, a non-conducting extension of

24 to ring until the circuit is broken by the
removal of the receiver from its hook. 7The

- shunting-switch 151is also reached and opened
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extremedepressed position.

by extension 26, but only when arm L is in its
When the shunt-
ing-switeh 15 is open, the receiver 16 and
secondary coil 17 are in series in the wire N
of the main line.
from the hook, which opens the bell-circuit,
also operates through contact 18* to substi-
tute the tmnsmlttet 18 and 1ts primary coil
in that circuit.

talking and listening. In order that the call-
ing-station D may also have its telephone set
in c¢ircuit, I provide the lock 27. Thisis a
fork which meves with its erotch opposite
elastic extension 23 of arm T when the latter
18 in its neutral position, and in such case
the depression of the fork—that is, its move-
ment toward T'—will cause the croteh to en-
gage extension 23,and the fork may be pushed

down between the tines of the forked bracket
21. Thus the caller at D before applying the

current and while hisown arm T is in neutral
position may lock the said arm T'in such po-

sition and prevent its deflection when he ap-
‘pliesthe calling-current. Arm T being locked
‘at calling-station D, the arm I at that station

will not be blocked in its descent when the
caller applies current, but will- be free to
reach its extreme position and to operate the

caller’s own switches 14 15, upon which his

- -own call-bell rings until he removes the re-
6o

ceiver from the hook His telephone-receiver

and the secondary of his transmitter are now

in series in wire N, together with those of the
called station, exclusively, those of all other
stations remaining short-circuited. It thus

occurs that the selectively-actuated deflect-

ing member ' and its associated deflecting

the line,

The removal of receiver16-

The subscriber at station C
18 therefore in the non-inductive line N for

688,118

one another that the selectivelv-actuated de-
flecting member in non-deflected position re-
lates itself to the other member to permit the
latter on deflection to assume its effective re-
Jation with respect to the local operating de-
vice, such effective relation being in this case
to operate the signal-bell and bring the tele-
phone apparatus into operative condition in
buat in deflected position relates
itself to the other member to prevent the
latter on defiection from assuming its ef-
fective relation. Lock 27 also operates in
connection with arm I' as a lock-out appa-
ratus in the following manner: After D has
called C the selectively - actuated deflect-
ing members or arms 1 are deflected at all
stations except D and C. No other station

except that called can depress the lock 27, as

the deflection of arms T at such other sta-
tions has caused the elastic extension 23, Figs.
4 and 6, to move from its neutral position op-
nosite the notch in the fork of the lock 27 to
a position opposite one of the blunt tines of
said fork, so that when lock 27 descends it

will be blocked by extension 23, supported by

the forked bracket 21, aﬂ‘amst which the ex-
tension 23 bears elastical]y when pressed
down by the fork of the lock 27. This situ-
ation is shown in station K, Fig. 4. Lock 27
is attached directly or indirectly to the stem
39 of the movable switch member Z, which
switch member controls the looping of the
keyboard O into the main line. Therefore
when lock 27 is blocked the subscriber can-
not effectivelyoperate switch Z, and therefore
he can not loop his keyboard into the line.

Y is a branch circuit from the local battery,
with plug-switches, whereby the current may
be applied at the pairsof predetermined con-
tacts ¢ b ¢ d e on keyboard O for select-
ively calling the desired stations. Circuit'Y
has in series a battery-switch 28 and a pole-
changing switch 29. Switech 28 1s a self-re-
storing switch operated by the stem 39 of
switch Z, so that it can be closed or efiectively
operated by the movable stem 39 only when
lock 27 is not blocked. If 27 is not blocked,
the adjustmentis such thatsaid switch 28 will
be closed by the operation of said stem 39 an
instant later than the looping in of the key-
board by switech Z. |

Z: 18 a wedge-switch -which, when elevated,
as at stations K and C, closes the main lines
M and N through the contacts Z’, but which
when depressed cross-loops the keyboard-
conductors m n into the line-wires M N in
the special manner shown, having the single
crossover K, the plan of connection being
more clearly shown in Ifig. 1 at D and being
also illustrated in Figs. 2* and 32.

There 18 also provided a busy sign, prefer-
ably attached to arm L at each station. This
sign plays in front of a window which is so
adjusted that the signisdisplayed only when

the arm L is in the intermediate position it

occupies when bloel«:ed by arm T, as seen at

member-—-—the arm L—are so disposed toward | station K, Plg 4.
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plete and unbroken, except that they are-|
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In practice the holes or openings for the |

keyboard-plugs are brought together in a row
or series, each marked with the number or
designation of the station which it calls. The
resistances forming the keyboard-conductors
are preferably coiled into a compact space be-
low the keyboard. A single insulating-plng
may be used for all the ealls. This plug may
be left with safety in the last hole used, as
the battery-current is controlled by switch 28
and the connection of the keyboard with the
line oceurs only during the depression of
switch Z. By having only cne plag I insure
its removal from the last hole used before a
new call is made. The stem 39 of switeh %
1s retracted after depression by a spring. I
haveshown in Fig. 4 an arrangement whereby
the spring of the self-restoring switch 28 op-
erates to so retract the stem 39.

In Fig. 71show a device whereby the pole-
changingswitch29isinterlinked withswitches
Z and 28, so that all three switches are oper-
ated Jointly in proper sequence by a single
operation forcalling or disconnecting, respec-
tively. Inthis figurethe pole-changingswitch
29 1s seen to have an extension provided with
a non-conducting link 30, extending to and
terminating in a button. The non-conduct-
ing link 31 of the main part of the switch 29
is also similarly extended and terminates in
& button. The button on the upper end of
stem 39 of switch Z, as shown in Fig. 4, is
omitted, and the two-spring push-buttons 32

o3 are provided, each linked to the end of an

elastic rocking lever 34 85, pivoted at 37 38,
respectively, and each bearing loosely on an
insulating eross-bar 36, attached to the stem
o0 of switeh Z. When button 33 is depressed,

1t also depresses stem 39, operates switch 28 |

and switch Z, and throws pole - changing
switch 31 down, reversing the current. When
button 33 is released, stem 39, being a spring-
switch, rises and pushes up button 83 and
restores switches 28 and Z to their normal
position. Pole-changing switch 29, however,
remains in the position in which it was just
placed. When button 32 is depressed, as
shown by the dotted line, Fig. {, sSwitches Z
and 23 are again operated as just described,
but 29 is reversed and is so left when but.
ton 32 is released. The adjustments are so
made that the operations deseribed occur in
the proper sequence, as will be deseribed far-
ther on. | | -

T'he apparatus having now been deseribed
in detail, I will proceed to describe its cpera-
tion in practice.

First. Suppose the line is idle, all key-
boards are disconnected and all batteries cut
off, all telephone sets are short-circunited, and
the calling-bell eirenits are open. Rocking
arms L at all stations are in the elevated po-
sition in which they were left by the last dis-
connecting call by a subscriber. All bridge-
arms 1" are in their neutral positions. The
two loops M N of the main line are each com-

united in multiple by the high-resistance
bridges at each station and all the busy signs
are concealed. | |
Second. Suppose station D wishes to call
and communicate with station ¢C. The call-
ing subscriber first takes his plug from the
geyboard-hole in which it was left at the last
call made by him and inserts it into the hole
marked c. (See Fig. 4, station D, hole ¢.)

/5

This connects the battery-conductors with the -

keyboard-conductors at the predetermined
contacts ¢ for making neutral the bridge at
station C. Hethen depresses button 33, which
will be marked ““ Call.” His lock 27 not be-
ing blocked, as his arm T is not deflected, he
Is able to so depress 33. The depression of
button 33 operates the switehes in the follow-
ing sequence: first, closes Z, looping his key-
board into the main line and by the depres-
sion of lock 27 locking his own arm T in its
neutral position; second, closes switeh 28,
which applies the current in the direction for
keeping arms. L in. their elevated positions
and which causes the deflection of all the

bridge-arms T except at station C, and, third,

throws switch 29, thereby reversing the cur-

rent and causing arms L at all stations to de- -

scend. At the same time the currents are re-
versed in all the active bridges and the arms
T start to reverse their deflection. By origi-
nal adjustment, however, of the relative dis-
tances between the elements concerned the
arms L in their descent strike the arms T be-
fore the latter come opposite the notches 11
and the further descent of arms I, is blocked

30
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except at calling-station D and called station

C, where the arms L reach their extreme de-
pressed position and close switches 14, caus-
ing the signal-bells to ring at stations D and
C and open the shunts 15 at those stations.
The calling subscriber then releases button
53, Which rises, pushed up by stem 39, open-
ing switch 28, shutting off the current, and
operating switch Z, so that the keyboard iscut
out from the main line and the latter closed
through the contact Z'. Pole-changing switch
29, however, remains depressed. All arms L
remain depressed. Ilach subscriber then re-
moves his receiver from its hook, which re-
moval in each case causes the bell to €ease
ringing, puts his telephone setin series in the
non-inductive circuit of wire N, and closes his
local microphone-cirenit. Conversation can
now be carried on. If now the subscriber at
any other station—such as, for example, K,
Fig. £—attempts to connect with the line, the
blocking of lock 27 by arm T at his station
lockshimoutand preventshim from operating
any of his switches. Should any subscriber,
as at station K, attempt to listen, he would
find it impossible, as his telephone is short-
circuited by switch 15. When D and C have

ceased talking,eachrestores hisreceiverto the
hook, which again starts his call-bell ringing,
and this continues until one or the other has
pushed the button 32, which will be marked
““Off,” the keyboard-plug being still in some
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closes.

one of the holes. This operates the switches |

in the following sequence: first, operates
switeh Z, looping keyboard into line; second,
operates switeh 28, applying the current to
the line in the direction to keep the arms L
depressed, and, third, pushesdown link 30, re-
versing the pole-changer 29, and thereby rais-
ing the arms L at all stations. The button
32 is then released, switches Z and 28 open,
the current is cut off, and the main line
Pole-changer 29 remains in its posi-
tion as left. All arms L remain in the ele-
vated position and the line is restored to its
normal condition ready for use by any sub-
seriber. Should either of the subscribers
who have been talking leave the receiver ofi
the hook, it would still be possible for the
other to operate the ‘“oft ” switch and restore

- the circuit to normal, inasmuch as the addi-

20
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tional resistance of the receiver in the line
N would not suffice to prevent the response
of all the relays 9 to the reverse current.

My invention as embodied in apparatus is
susceptible of many modifications, some of
which I will now proceed to mention.
serve the right to make these the subject-mat-
ter of subsequent applications with specific
claims as distinguished from the generic 1in-
vention herein covered. |

The modification known as the ‘‘bridge-
connection-shifting system,” so called to dis-
tinguish it from the current-contact-shifting

‘system heretofore described and hereinafter
specifically claimed, is shown in Figs. 8to 10,

and I will now describe the same. |
 Figs. 8, 9, and 10 illustrate the manner of
equalizing potential fall by shifting one of

- the connections of the selected bridge with

40

the loop. Fig. 8 is a view of a working line |

planned on this prineiple—namely, anexter-

"nal line M N and keyboard-conductors O and

a source of current F, one at each station A
B CDE. At station B the keyboard-con-
duector is shown looped into the line, while

at the other stations the keyboard-conductor

is not so looped in. Station B is shown in
the condition of calling-station D by connect-
ing contact-point d to earth after making his

battery connection with the keyboard-con-

£oO
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ductor, as shown in the diagram. Iig. 1018
a graphical exhibit of the circuit of Fig. 8

as it exists after B has looped in his key-

board. Fig. 9 illustrates a circuit of the
same kind, but using a common conductor
T2 instead of the earth as a return for the
bridge-currents. Tig. 9 therefore is an 1in-
termediate step in the graphical development

from Fig. 2 of the circuits of Figs. 8 and 10,

and the principle involved can more easily
be shown thereby thanin Figs. 8 and 10. 1t
will be seen in Fig. 9 that the ends of the
bridges A B C D E, which join wire M, are
fixed and permanent. Therefore for any

oiven fall of potentialfrom p tog by theroute
65 p O N M N O ¢ the actual potentials at the
bridge-junctions A B C D E are constant.

The potentials of the other ends—that is, of | keyboards and will have a direct call to

I re-
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the non-permanent ends of the bridges which
unitein T?——can be varied by shifting the con-
tact i—that is, by applying contact ¢ to va-
rious points on the limb p ¢t g, such asabe
d e. In this case the control of potential
equalization is effected by shifting one of the
virtual connections with the loop of the non-
permanent bridges, the current connections
being permanentatp g for thatstation, where-
as in the plan illustrated in Figs. 1, 2, and 5
the control of such potential equalization is
effected by shifting the virtual current con-
nections on a loophaving permanent bridges.
It will now be apparent that whereas the
equalization of potential must be accom-
plished at the respective extremities of any
selected bridge it does not necessarily follow
that equalization of potential exists in the
points of the loop connected by such bridge.
While it is true that in an arrangement such
as is shown in Fig. 2, forexample, the equal-
ity of potential is simultaneously present ab
the extremities of the selected bridge and at

| the points of the loop joined by such bridge,

this is not the case in a structure such as is
shown in Fig. 9. Were the common locus or
meeting point T? of the bridges to be capable
of coincidence successively with selected
points on the loop the statement made of the
structure of I'ig. 2 would be likewise appli-
cable. Where, as in Ifig. 9, a common con-
ductor from the point T? to the loop is em-
ploved it will be found that T* is the point
to be placed at equality with any of the
points ABCDE. For the purposesof equal-
izing the potential at the extremities of any
bridge in such case the common conductor
T2 { must be considered as a part of the loop
or an extension from the loop to the bridges
rather than a prolongation of the bridges to
the loop. In either aspect, however, it 1S
none the less true that the bridges are ex-
tended across the loop between the branches
thereof, and in speaking of the bridges as be-
ing ‘““between’ the branches of the loop 1
wish to be understood as indicating both the
situation where the extremities of the bridge
are coincident with the branches of the loop
and that where either or both extremities are
not, coinecident with the branches proper of
the loop, but are connected to the same by
nrolongations either of the bridges or of the
loop branches.

 Should it be desired to make one station a
supervising-station, such station may be so

arranged by disconnecting the lock 27 from
the switch-stem 39 and operating 39 by an
independent button. The supervisor can
then switch off all telephones at any time
and can also connect in his own telephone seb
at any time or leave his lock so that all calls
put him on theline. Thesupervising-station
may be a central station, through which con-
nection may be made with other lines. In
operating the line as a central-station party-
line system the substations will omit their
the

70

73

30

Q0

95

100

105

IIO

115

120

125

i30




|~

IO

18

20

25

30

35

40

45

50

53

o

65

688,118 . S

central station, care being taken that the eur- ]

rent used for such call shall have a direction

such that it will tend to elevate and not to de-

press the arms L.

I have alluded to other possible plans than
that deseribed in full of establishing through
the instrumentality of a local econductor or
conductors having predetermined contacts
and looped into the line at will together with
either a local source of current or a disiant
grounded battery such a division of the cur-
rent as will cause a selected bridge to be neu-
tral; and I do not confine myself to the spe-
cial plan deseribed 4t length, but may utilize

any of such combinations for the purpose !

specified. Toillustrate the variations which
may be made, it may be seen by a reference
to Kig. 2 that bridge B B/, for example, could
be made neutral by applying the current at
the points z v instead of b &', one of which
points x is in the region occupied by the local
keyboard-conductors and the other at a dis-
tant point in the region oceupied by the line-
wires; also, that C C’ could be made neutral
by applying the current at = Y, Y being the
same point as before. Inthe practical opera-
tion of this plan there would be a common
battery at y, with one pole connected perma-
nently to the line either directly or to a per-
manent high-resistance loop in said line and
with the other pole grounded. Then the sub-
scriber at D whose keyboard is looped in (in
the case shown in Fig. 2) could eall station
B or C, for example, by connecting predeter-
mined contacts x or z, respectively, to earth.
Referring to Fig. 3, the subseriber B, whose
keyboard is looped in, could call A or B, re-
spectively, by connecting =’ or 2’ to earth.
In adapting this common battery plan to in-
tercommunicating lines having certain inter-
vals between stations it may be found best to
shorten one of the keyboard-condu ctors, such
as n, 10 zero resistance and to have all the
predetermined ealling-contacts on conductor
m of the keyboard. -

I do not confine myself to the use of local
batteries for selective transmission, but may
use also a common battery.

I do not limit the application of this SyS-
tem of selective control of distant signals,
switches, or operating devices to telephony,
but may extend it to use in connection with
telegraph-lines, fire, messenger, or burglar-
alarm linesor annunciator-lines, electric-light
lines, or other like uses.

The selective effects herein specified are
not based expressly upon the establishment
in the bridge at the selected station of a cur-
rent strength different from that in the
bridges at the other stations, but are based
upon the establishment at the selected sta-
tion of zero-current in eontrast to finite cur-
rent in the bridges at the other stations—that
18 to say, they depend theoretically upon the
entire extinguishmentof currentin the bridge
at the selected station. Nevertheless, al-
though under absolutely perfect adjustment

of the specified conditions there will Be abso-

lutely zero-current in the selected bridge,

there will be in praétice a liberal margin for
Inaccurate original adjustment and for sub-
sequent inconstancy of conditions. The dif-
ferentiation between the conditions resulting
In the giving of a sigral at a selectively-
called station and 1o signal at the next ad-
Joining station depends not ipon an absolute
non-deflection of the needle at the selected
station in contrast to a deflection of the nee-
dle at the next adjoining station, but upon
the needle at the selected station not deflect-
ing sufficiently to carry it beyond tlie range
of the notch 11, whereas at the adjoining
non-selected station the needle does deflect
beyond the range of the notch 11, even if by
only a minute distance. Itis plain that for a
given difference of potential selectively es-
tablished at the extremities of any bridge the
question whether its needle will or will not
deflect beyond the range of the notch 11 de-

pends upon the electromagnetic efficiency of .
the galvanometer, the tension of its retractile -

spring, the width of the notech 11, and the
width of the portion of the needle which is
engaged by said notch. An adjustment of
these factors may be made such that a finite
current of a given strength may pass in the
selected bridge without causing the needle at
that bridge to deflect beyond the range of

‘noteh 11 and yet that any greater current—

such, for example, as will exist at the next
adjoining bridge—will cause a deflection be-
yond the range of the said noteh 11.
given current strength represents a marginal
provision large enough to embrace a certain
range of possible variations growing out of

If such.
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the probable irregularities of ordinary tele-

phone-line working—such as leakage, differ-
ence of earth-potential, and variation of re-
sistance in the line or in the instruments—
then the positive and correct selective action
of the system will not be prevented by the

| existence of such irregularities, provided the

latter do not exceed the definite range of va-
riation for which a definite marginal provi-
sion has been madein the manner described.
I have found that marginal provision of the

‘above character may be made which will
‘meet variations of line conditions affectingthe

balance of the system to an extent of twenty
percent. The fact, however, that under such
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abnormal circumstances the current in tho -
selected bridge is not absolute zero, but is a -

finite quantity, does not affect .the validity
of the principle embodied in my specification
as to the selective action being based upon
zero-current 1n the selected bridge contrast-

ed with finite current in the non - selected

bridges. o
Having deseribed my invention, what I

- claim as new, and desire to secure by Letters

Patent, is—
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1. In a selective systein, an electric circuit
havingderived branchesin multiple, a source -

| of eurrent, a plarality of bridges between vhe
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derived branches, and means for equalizing |
‘the falls of potential along said branches re-

spectively from theirdividing-point to the ex-
tremities of any selected bridge, substantially
as described.

2. In aselective system, an electrie circuit
having two derived branches in multiple, said
derived branches forming a loop, a source of
current, a plurality of permanent bridges

across the loop, and means for adjusting the

ratios of the resistances along the branches
respectively from their dividing-point to the
extremities of any selected bridge, to produce
an equality of potential at such extremities,
substantially as described. |
3. In a selective system, the combination
of a loop, a plurality of pairs of eurrent-sup-

 plying contact-points at intervals along said
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loop, a plurality of bridges across the loop,
said bridges having the detinite relation to

“the pairs of contact-points, each individual

bridge to a different pair, that each bridge is
connected to said loop at points of equal po-

‘tential respecting its said related pair of con-

tacts congidered respectively as the points of
entrance and egress of an electric current,
said connecting-points being located around
the loop in alternation with the individual
points of said related pair of contacts, sub-
stantially as described.

4. In a selective system, a loop, a plurality
of bridges across the loop, a plurality of pailrs
of contact-points along said loop, means for
applying current to any such pair of contact-
points, the bridges having the definite rela-

“tion to the pairs of contact-points, each indi-

vidual bridge to a different pair, that each

‘bridge joins the loop at points where the cur-

rent from its related pair of contacts is of
equal potential, said joining points being lo-
cated around the loopin alternation with the
individual points of said related pair of con-
tacts, substantially as described.

5. In a selective system, a loop comprising

four segments; a plurality of bridges con-

necting two non-consecutive segments; a
plurality of pairs of contact-points, one point

connected segments and the other point on
the other non-bridge-connected segment; the

bridges being specially related to the pairs of-

contact-points, each individual bridge to a
different pair; means for applying electric
current to any desired pair of contact-points;
each bridge with respect to its specially-re-

lated pair of contact-points being in the defi-

nite relation of joining points on the loop
which are of equal potential during the pas-
sage of a current between its said specially-

related pair of contact-points, substantially

as described. | |

6. In a selective system, a single loop dou-
bled into an endless coil of two turns, adapted
to be interposed in an electrie cireunit and to
constitute derived branches thereof in multi-

ple; a plurality of bridges connecting adja-

cent points in the respective turns of the end-

688,118

less coil, each individual bridge connecting

different adjacent points; a plurality of pairs

of contact-points, one point of each pair be-
ing on one of the turns of the endless coil and
the other point on the other turn and adja-
cent to the first point; means for applying
electric current to any one pair of contact-
points; the bridges being in the definite rela-
tion to the pairs of contact-points, each indi-
vidual bridge to a different pair, that each
bridge joins points on the loop which are ot
equal potential during the passage of a cur-
rent Detween its related pair of contact-
points, substantially as described.

7. In a selective system, a single loop dou-
bled into an endless coil of two turns, adapted
to be interposed in an electrie circuit and to
constitute derived branches thereof in multi-
ple; a plurality of bridges connecting adja-
cent points in the respective turns of the end-
less coil, throughout a defined region thereof,
each individual bridge connecting different
adjacent points; a plurality of pairs of con-
tact-pointsin the remaining region of the end-
less coil, one point of each pair being on one
of the turns of the endless coil and the other
point on the other turn and adjacent to the
firgt point; means for applying electric cur-
rent to any one pair of contact-points; the
bridges being in the definite relation to the
pairs of contact-points,eachindividual bridge
to a different pair, that each bridge joins
points on the loop which are of equal poten-
tial during the passage of a current between
its related pair of contact- points, substan-
tially as described. | | |

8. In aselective system, a single loop dou-
bled into an endless coil of two turns, adapted
to be interposed in an electrie eircuit and to
constitute derived branches thereof in multi-
ple; a plurality of bridges connecting adja-
cent points in the respective turns of the end-
less coil, throughout a defined region thereof,
each individual bridge connecting different
adjacent points; a plurality of pairs of con-

tact-points in the remaining region of theend-
| less coil, one point of each pair being on one
of each pair located on one of the non-bridge-

of the turns of the endless coil and the other

point on the other turn and adjacent to the

first point; the said remaining region being
constructed of material of a resistance high
compared to that composing the bridge-con-
nected region; means for applying electric
current to any oneé pair of contact-points; the
bridges being in the definite relation to the
pairs of contact-points,each individual bridge
to a different pair, that each bridge joins
points on the loop which are of equal poten-
tial during the passage of current between its
related pair of contact-points, substantially
as described. | |

9. In a selective system, an external line
consisting of a conductor in an endless coil
of two turns; a plurality of stations on said

external line; a permanent bridge at one or -

more of said stations in multiple between the

| respective turns of the endless coil; a pair of
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local conductors at one or more of said sta-

‘tions, of specific resistance high compared

with the external line; meansforlooping any
one palr of said local conduectors into the ex-
ternal line to form a resnltant single loop ar-
ranged in an endless coil of two turns hav-
ing the respective turns of the external line
located alternately with the respective local
conductors of the looped-in pair; each pair
of local conductors carrying a plurality of
pairs of contact-points, one contact-point of
each pairof contactsbeingon one of thesaidlo-
cal conductors and the other point on the cor-
responding local conductor; a source of cur-
rent at each station respectively with termi-
nals adapted to be connected selectively with
any pair of the contacts located on the local
conductors at that station; the location of
the pairs of contacts being predetermined,
each palr respectively with the special rela-
tion exclusively to the bridge at a selected

station, that said bridge joins points on the

loop which are of equal potential under the
conditions of the passage of a current be-
tween the contact-points of the pair specially
related to said bridge, substantially as de-
scribed.

10. In a selective system, an external line

consisting of two limbs or wires, each form-

1ng normally a closed loop; a plurality of sta-
tions on said external line; a permanent
bridge at one or more of said stations in mul-
tiple between the line-wires; a pair of local
conductors at one or more of said stations, of
specific resistance high compared with the
external line; means for cross-looping any
one pair of said local conductors into the ex-
ternal line to form a resultant single loop ar-
ranged in an endless coil of two turns having
the respective turns of the external line lo-
cated alternately with the respective local
conductors of the cross-looped pair; each pair
of local conductors carrying a plurality of
palrs of contact-points, one contact-point of
each pair of contacts being on one of the said
local conductors and the other point on the
corresponding local conductor; a source of
current at each station respectively with ter-
minals adapted to be connected selectively
with any pair of the contacts located on the
local conductors at that station; the location
of the pairs of contacts being predetermined .
each pair respectively with the special rela-
tion exclusively to the bridge at a selected
station, that said bridge joins points on the
loop which are of equal potential under the
conditions of the passage of a current be-

- tween the contact-points of the pair specially

60
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related to said bridge, substantially as de-
seribed. | | |

11. Inaselective system, an electric circuit
having derived branches in multiple, a source
of current, a plurality of bridges between the
derived branches, an electrically - operated
signaling device included serially in each
bridge, and means for equalizing the falls of

potential along said branches respectively |

1 L

from their dividing-point to the extremities
of any selected bridge, substantially as de-
seribed. |

12. Ip aselective system, an electric cireuit
having twoderived branches in multiple, said

derived branches forming a loop, a source of

current, a plurality of permanent bridges
across the loop, an electrically-operated sig-
naling device included serially in each bridge,
and means for adjusting the ratios of the
resistances along the branches respectively

from their dividing-point to the extremities

of any selected bridge, to produce an equality

of potential at such extremities, substantially

as described.

13. In a selective system, the combination
of a loop, a plurality of pairs of current-sup-
plying contact-points at intervals along said
loop, a plurality of bridges across the loop,

75
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an electrically-operated signaling deviece in- -

cluded serially in each bridge, said bridges
having the definite relation to the pairs of con-
tact-points, each individual bridge to a dif-
ferent pair, that each bridge is connected to
sald loop at points of equal potential respect-
ing its said related pair of contacts consid-
ered respectively as the pointsof entrance and
egress of an electric current, said connecting-
points being located around the loop in alter-
nation with the individual points of said re-
lated pair of contacts, substantially as de-
seribed. | -
14, Inaselective system, a loop, a plurality
of bridges across the loop, an electrically-op-

Qo0
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erated signaling device included serially in

each bridge, a plurality of pairs of contact-
points alongsaid loop,means forapplying cur-
rent to any such pair of contact-points, the
bridges having thedefinite relation to the pairs
of contact-points, each individual bridge to a
different pair, that each bridge joins the loop
at points where the current from its related
pairof contacts is of equal potential, said join-
ing points being located around the loop in

105
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alternation with the individual points of said

related pair of contacts,
seribed. S

15. Inaselective system, a loop comprising
four segments; a plurality of bridges connect-
ing two non-consecutive segments; an elec-
trically -operated signaling device included
serially in each bridge; a plurality of pairs of
contact-points, one point of each pair Iocated
on one ot the non-bridge-connected segments

substantially as de-

‘and the other point on the other non-bridge-

connected segment; the bridges being spe-
cially related to the pairs of contact-points,
each individual bridge to a different pair:
means for applyingelectric current to any de-
sired pair of contact-points; each bridge with
respect to its specially-related pair of contact-
points being in the definite relation of join-
ing points on the loop which are of equal po-
tential during the passage of a current be-
tween 1ts said specially-related pair of con-
tact-points, substantially as desecribed.

16. In a selective system, a single loop dou-
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bled into an endless coil of two turns, adapted
to be interposed in an electrie circuit and to

constitute derived branches thereof in multi-

ple; a plurality of bridges connecting adja-
cent points in the respective turns of the end-
less coil, each individual bridge connecting
different adjacent points; an electrically-op-

erated signaling device included serially in

10

20

“each bridge; a plurality of pairs of contact-
points, one point of each pair being on one of

the turns of the endless coil and the other
point on the other turn and adjacent to the

first point; means for applying electric cur-

rent to any one pair of contact-points; the
bridges being in the definite relation to the
pairsof contact-points, eachindividual bridge
to a different pair, that each bridge joins
points on the loop which are of equal poten-
tial during the passage of a current between
its related pair of contact-points, substan-
tially as described. |

17. In a selective system, a single loop dou-

 bled into an endless eoil of two turns, adapted

25

to be interposed in an electric eircuit and to
constitute derived branches thereof in multi-

ple; a plurality of bridges connecting adja- |

cent points in the respective turns of the end-

~ less coil, throughout a defined region thereof,

35
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each individual bridge connecting different

adjacent points; an electrically-operated sig-
naling device included serially in each bridge;

a plurality of pairs of contact-points in the |

remaining region of the endless coil, one point
of each pair being on one of the turns of the
endless coil and the other point on the other
turn and adjacent to the first point; means

for applying electric current to any one pair |
of contact-points; the bridges being in the

definite relation to the pairs of contact-points,

'*

each individual bridge to a different pair, |

that each bridge joins points.on the loop
which are of equal potential during the pas-

sage of a current between its related pair of |

contact-points, substantially as described.
18. In a selective system, a single loop dou-
bled into an endless coil of two turns, adapted
to be interposed in an electric circuit and to
constitute derived branches thereof in multi-

ple; a plurality of bridges connecting adja-

50

cent points in the respective turns of the end-

less coil, throughout a defined region thereof,

55

each individual bridge connecting different
adjacent points; an electrically-operated sig-
naling device included serially in each bridge;
a plurality of pairs of contact-points in the
remaining region of the endless coil, one point
of each pair being on one of the turns of the

~ endless coil and the other point on the other

60

turn and adjacent to the first point; the said
remaining region being constructed of mate-
rial of a resistance high compared tothatcom-
posing the bridge-connected region; means
for applying electric current to any one pair
of contact-points; the bridges being in the
definite relation to the pairs of contact-points,
each individual bridge to a different pair, that

688,118

of equal potential during the passage of cur-
rent between itsrelated pairof contact-points,
substantially as described.

19. In a selective system, an external line
consisting of a conductor in an endless coil of
two turns; a plurality of stations on said ex-
ternal line; a permanent bridge at one or
more of said stations in multiple between the
respective turns of the endless coil; an elec-
trically-operated signaling deviceincluded se-
rially in each bridge; a pair of local conduc-

‘tors at one or more of said stations, of specific

resistance higch compared with the external
line; means for looping any one pair of sald
local conductorsinto the external line to form

! a resultant single loop arranged in an endless

coil of two turns having the respective turns
of the external line located alternately with

tho respective local conductors of the looped-

in pair; each pair of local conductors carry-
ing a plurality of pairs of contact-points, one
contact-point of each pair of contacts being

on one of the said local conductors and the
other point on the corresponding local con-

ductory a source of current at each station
respectively with terminals adapted to be con-
nected selectively with any pair of the con-
tacts located on the local conductors at that
station; the location of the pairs of contacts
being predetermined, each pair respectively
with the special relation execlusively to the
bridge at a selected station, that said bridge
joins points on the loop which are of equal
potential under the conditions of the passage
of a current between the contact-points of the
pair specially related to said bridge, substan-
tially as described.

20. In a selective system, an external line

consisting of two limbs or wires, each forming
normally a closed loop; a plurality ot stations
on said external line; a permanent bridge at
one or more of said stations in multiple be-
tween the line-wires; an electrically-operated
signaling device included serially in each
bridge; a pair of local conductors at one or
more of said stations, of specific resistance
hich compared with the external line; means
for cross-looping any one pair of said local
conductors into the external line to form 4
resultant single loop arranged in an endless
coil of two turns having the respective turns
of the external line located alternately with
the respective local conductors of the cross-
looped pair; each pair of local conductors car-
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rying a plurality of pairs of contact-points,

oné contact-point of each pair of contacts be-
ing on one of the said local conductors and
the other point on the corresponding local
conductor; a source of current at each station

respectively with terminals adapted tobe con-

nected selectively with any pair of the con-
tacts located on the local conductors at that
station; the location of;the pairs of contacts
being predetermined, each pair respectively
with the special relation exclusively to the
bridge at a selected station, that said bridge

each bridge joins points on the loop which are | joins points on the loop which are of equal po-
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tential under the conditions of the passage of | means for applying electric current to any de-

a current belween the contact-points of the
pair specially related to said bridge, substan-
tially as deseribed.

21. In aselective system, an electric circuit
having derived branches in multiple, a source
of current, a plurality of bridges between the
derived branches, an electrically - operated
motor device included serially in each bridge,
and means for eqnalizing the falls of poten-
tial along said branches respectively from
their dividing-point to the extremities of any
selected bridge, substantially as deseribed.

22. In a selective system, an electric circnit

having two derived branchesin m ultiple, said
derived branches forming a loop, a source of
current, a plarality of permanent bridges

across the loop, an electrically-operated mo--

tor device included serially in each bridge,
and means for adjusting the ratios of the
resistances along the branches respectively

from their dividing-point to the extremities

of any selected bridge, to produce an equality
of potential at such extremities, substantially
as described.

23. In a selective system, the combination

of a loop, a plurality of pairs of current-sup-

plying contact-points at intervals along said
loop, a plurality of bridges across the loop, an
electrically - operated motor device included
serially in each bridge, said bridges having
tne definite relation to the pairs of contact-

points, each individual bridge to a different
palr, thateach bridge is connected tosaid loop

at pointsof equal potential respecting its said
related pair of contacts considered respec-
tively as the points of entrance and egress of
anelectriccurrent, said connecting-points be-
ing located around the loop in alternation
with the individual points of said related pair
of contacts, substantially as deseribed.

24. In aselective system, aloop, a plurality
of bridges across the loop, an electrically-op-
erated motor device included serially in each
bridge, a plarality of pairs of contact-points
along said loop, means for applying current
toanysuch pair of contact-points, the bridges
having the definite relation to the pairs of
contact-points, each individual bridge to a dif-
ferent pair, that each bridge joins the loop at
points where the current from its related pair
of contacts is of equal potential, said joining

points being located around the loop in alter-

nation with the individual points of said re-

lated pair of contacts, substantially as de--

sceribed. |

29. Inaselective system, a loop comprising
four segments; a plurality of bridges connect-
Ing two non-eonsecutive segments; an elec-
frically-operated motor device included se-
rially in each bridge; a plurality of pairs of

contact-points, one point of each pairlocated.

on one of the non-bridge-connected segments
and the other point on the other non-bridge-
connected segment; the bridges being spe-
cially related to the pairs of contaet-points,

each individual bridge to a different pair;

sired pair of contact-points; each bridge with
respect toits specially-related pair of contact-

points being in the definite relation of join-.

Ing points on the loop which are of equal po-
tential during the passage of a current be-
tween its said specially-related pair of con-

tact-points, substantially as desecribed.

26. Inaselective system, a single loop dou-

bled into an endiess coil of two turns, adapted
to be interposed in an electric cirecuit and to .

constitute derived branches thereof in mul-
tiple; a plurality of bridges connecting ad-

Jacent points in the respective turns of the
endless coil, each individual bridge connect-

ingdifferent adjacent points; anelectrically-
operated motor device included serially in

each bridge; a plurality of pairs of contact-
points, one point of each pair being on one of
the turns of the endless coil and the other
point on the other turn and adjacent to the
first point; means for applying electric cur-
rent to any one pair of contact-points; the
bridges being in the definite relation to the

pairsof contact-points,eachindividual bridee

toadifferent pair,thateach bridge joins points
on the loop which are of equal potential dur-
Ing the passage of a current between its re-
lated pair of contact-points, substantially as
described. ~

27. In aselective system, a single loop dou-
bled into an endless coil of two turns, adapted
10 be interposed in an electrie cirenit and to
constitute derived branches thereof in mul-
tiple; a plurality of bridges connecting ad-
jacent points in the respective turns of the
endless coil, throughout a defined region
thereof, each individual bridge connecting
different adjacent points; an electrically-op-
erated motor deviee included serially in each
bridge; a plurality of pairs of contact-points
In the remaining region of the endless coil,
one point of each pair being on one of the

turns of the endless coil and the other point -

on the other turn and adjacent to the first
point; means for applying electric current to
any one pair of contact-points; the bridges
being in the definite relation to the pairs of
contact-points, each individual bridge to a
different pair, that each bridge joins points
on the loop which are of equal potential dur-
ing the passage of a current between its re-
lated pair of contact-points, substantially as
described. o

- 23. In aselective system, a single loop dou-
bled into an endless coil of two turns, adapted

to be interposed in an electrie cirenit and to

constitute derived branches thereof in mnl-
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tiple; a plurality of bridges connecting ad-

jacent points in the respective turns of the
endless coil, throughout a defined region
thereof, each individual bridge connecting
different ad jacent points; an electrically-op-
erated motor device included serially in each
bridge; a plurality of pairs of contact-points
In the remaining region of the endless coil,

t one point of each pair being on one of the
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~ternalline; a permanent bridge at one or more
of said stations in multiple between the re-

20

14

turns of the endless coil and the other point
on the other turn and adjacent to the {irst
point; the said remaining region being con-
structed of material of a resistance high com-

pared to that composing the bridge- eonnected

region; means for applying electne cuarrent
to any one pair of contact-points; the bridges

being in the definite relation to the pairs of

contact - points, each individual bridge to a
different pair, that each bridge joins points
on the loop which are of equal potential dur-
ing the passage of current petween its. re-
lated pair of contact-points, substantially as
described. -

29. In a selective system, an external line
consisting of a conductor in an endless coil of
two turns; a plurality of stations on said ex-

spective turns of the endless coil; an elec-
trically-operated motor device included se-

rially in each bridge; a pair of local conduc-
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nal line; means for looping

tors at one or more of said stations, of spe-
cific resistance high compared with the exter-
any one pair of
said lo_ca,l conductorsinto the external line to
form a resultant single loop arranged 1n an
endless coil of two turns having the respec-
tive turns of the external line located alter-
nately with' the respective local conductors of
the looped-in pair; each pair of local condue-
tors carrying a plurality of pairs of contact-
points, one contact-point of each pair of con-
tacts being on one of the said local conduc-
tors and the other point on the corresponding
local conductor; a source of current at each
station respectively with terminals adapted
to be connected selectively with any pair of
the contacts located on the local concductors at

that station; the location of the pairs of con-.

tacts being predetermined, each pair respec-
tively with the special relation exclusively to
the bridge at a selected station, that said
bridge joins points on the loop which are of

equal potential under the conditions of the

passage of a current between the contact-
points of the pair specially related to said
bridge, substantially as described. |

30 In a selective system, an external line
consisting of two limbsor wires, each forming
normally a closed loop; a plurality of stations
on said external line; a permanent bridge
at one or more of said stations in mulmple
between the line-wires; an electrically-oper-
ated motor device included serially in each
bridge; a pair of local conductors at one or
more of said stations, of specific resistance
high compared Wlthhthe external line; means
for cross-looping any one pair of said local
conductors into the external line to forin a
resultant single loop arranged in an endless
coil of two tums having the respective turns
of the external line loeated alternately with

~ the respettive local conductors of the cross-

looped pair; each pair of local conductors car-
rying a plurality of pairs of contact-points,
one contact-point of each pair of contacts be-

688,118

ine on one of the said local conductors and
the other point on the corresponding local
conductor; a source of current at each sta-
tion respectively with terminals adapted to
be connected selectively with any pair of the
contacts located on the local conductors at
that station; thelcecation of the pairs of con-
tacts being predetermined, each pair respec-
tively with the special relation exclusively to
the bridge at a selected station, that said
bridee joins points on the loop which are of
equal potential under the conditions of the

-passage of a current between the contact-

points of the pair specially related to said
bridge, substantially as described.

70 .,
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31. In aselective system, an electric cireuit

having derived branches in multiple, a source
of current, a plurality of bridges between the
derived b;anohes an eleetlomafrnet included
serially in each br id age, and means for equaliz-

- 1ng the falls of potenua,l along said branches

1'espeetive]y from their dividing-poinh to the

extremities of any selected bridge, substan-

tially as deseribed.

32. In aselective system, an electric circuit
having two derived branchesin multiple, said
delwed branches forming a loop, a source of
current, a plarality of permauent bridges
across the loop, an electromagnet inel’uded
serially in each bridge, and means for adjust-
ing the ratios of the resistances along the
branches respectively from their dividing-

point to theextremitiesof anyselected bridge,

to produce an equality of potential at such
extremities, substantially as described.

33. In a selective system, the combination
of a loop, a plurality of pairs of current-sup-
plying contact-points at intervals along said
loop, a plurality of bridges across the loop,
an electromagnet included serially 1n each
bridge, said bridges having the definite rela-
tion to the pairs of contact-points, each indi-
vidual bridge to a different pair, that each
bridge is connected to said loop at points of
equal potential respecting its sald related
pair of contacts considered respectively as
the points of entrance and egress of an elee-
tric current, said connecting pomts being lo-
cated around the loop in altel nation with the
individual points of said related pair of con-
tacts, substantially as deseribed.

34. Inaselective system, a loop, a plurality
of bridges across the loop, an electromagnet
included serially in each bridge, a plurality of
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pairs of contact-points along said loop, means -

for applying carrent to any such pair of con-
tact-points, the bridges having the definite re-
lation to the pairsof contact-points, each indi-
vidual bridge to a different pair, that each
bridge joins S the loop at points where the cur-
rent from its related pair of contacts is of
equal potential, said joining-points being lo-

‘cated around the loop in alternation with the

individual points of said related pair of con-

tacts, substantially as deseribed. '
35. In a'selective system, aloop comprising

foursegments; aplurality of bridges connect-
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ingtwonon-consecutive segments; an electro-

magnetincluded serially in each bridge;a plu--

rality of pairs of contact-points, one point of
each pair located on one of the non-bridge-

connected segments and the other point on

the other non-bridge-connected segment; the
bridges being specially related to the pairs of

- contaci-points, each individual bridge to a
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different pair; means for applyine electric
current to any desired pair of contact-points:

each bridge with respect to its specially-re-
lated pair of contact-points beingin the defi-
nite relation of joining points on the loop
which are of equal potential during the pas-
sage of a current between its said specially-

related pair of contact-points, substantially

as described.

36. In a selective system, asingle loop dou-
bled into an endless coil of two turns, adapted
to be interposed in_an electric eireuit and to
constitute derived branches thereof in mul-
tiple; a plurality of bridges connecting adja-
cent points in the respective turns of the end-
less coil, each individaal bridge connecting
different adjacent points: an electromagnet
included serially in each bridge; a plurality
of pairs of contact-points, one point of each
palr being on one of the turns of the endless
coil and theother point on the otherturn and
adjacent to the first point; means for apply-
Ing electric current to any one pair of con-
tact-points; the bridges being in the definite
relation to the pairs of contact-points, each
individual bridge toa different pair,that each
bridge joins points on the loop which are of
equal potential during the passage of a cut-
rent between itsrelated pairof contact-points,

substantially as described.

o7. In a selective system, a single loop dou-
bled into an endless coil of two turns, adapted
to be interposed in an electric circuit and to
constitute derived branches thereof in mul-
tiple; a plurality of bridges connecting adja-

cent points in the respective turns of the end-

less coil, throughout a defined region thereof,
each individual bridge connecting different

adjacent points; an electromagnet included

serially in each bridge; a plurality of pairs of
contact-points in the remaining region of the
endless c¢oil, one point of each pair being on
one of the turns of the endless coil and the
other point on the other turn and adjacent
to the first point; means for applying electrie
current to any one pair of contact-points;
the bridges being in the definite relation to
the pairs of contact-points, each individuaal
bridge to a different pair, that each bridge
joins points on the loop which are of equal po-
tential during the passage of a current be-
tween its related pair of contact-points, sub-
stantially as described. |

53. In aselective system, a single loop dou-

bled into an endless coil of two turns, adapted

to be Interposed in an electric cireuit and to
constitute derived branches thereof in mul-
tiple; a plurality of bridges connecting adja-
cent points in the respective turns of the end-

15

less coil, throughout a defined region thereof,
each individual bridge connecting different
adjacent points; an electromagnet included
serially in each bridge; a plurality of pairs of
contact-pointsin the remaining region of the
endless coil, one point of each pair being on
one of the turns of the endless coil and the
other point on the other turn and adjacent to
the first point; the said remaining region be-
ing constructed of material of a resistance
high compared to that com posing the bridge-
connected region; means for applying elec-
tric current to any one pair of contact-points;
the bridges being in the definite relation to
the pairs of contact-points, each individual
bridge to a different pair, that each bridge
joins points on the loop which are of equal
potential during the passage of current be-
tween ifs related pair of contact-points, sub-
stantially as desecribed. - |
od. In a selective system, an external line
consisting of a conductor in an endless coil
of two turns; a plurality of stations on said
external line; a permanent bridge at one or
more of said stationsin multiple between the
respective turns of the endless coil; an elec-

tromagnet included serially in each bridge;

a pair of local conductors at one or more of
sald stations, of specific resistance high com-
pared with the external line; means for loop-
ing any one pair of said local conductors into
the external line to form a resultant single
loop arranged in an endless coil of two turns
having the respective turns of the external
line located alternately with the respective
local conductors of the looped-in pair; each
pair of local conductors carrying a plurality
of pairs of contact-points, one contact-point
of each pair of contacts being on one of the
sald local conductors and the other point on
the corresponding local conductor; a source
of current at each station respectively with
terminals adapted to be connected selectively
with any pair of the contacts located on the
local conductors at that station ; the location
of the pairs of contacts being predetermined,
each pair respectively with the special rela-
tion exclusively to the bridge at a selected
station, that said bridge joins points on the
loops which are of equal potential under the

conditions of the passage of a current between:

the contact-points of the pair specially re-
lated to said bridge, substantially as de-
seribed. ~

40. In a selective system, an external line
consisting of two limbs or wires, each forming
normally a closed loop; a plurality of stations
on sald external line; a permanent bridge at
one or more of sald stations in multiple be-

tween the line-wires; an electromagnet in-
cluded serially in each bridge; a pair of local

conductors at one or more of said stations, of
specific resistance high compared with the
external line; means for cross-looping any
one pair of said local conductors into the ex-
ternal line to form a resultant single loop ar-

I ranged in an endless coil of two turns having
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cated alternately with the respective local
conductors of the cross-looped pair; each palr
of local .conductors carrying a plurality of
pairs of contact-points, one contact-point of
each pair of contacts being on one of the said
local conductors and the other point on the
corresponding local conductor; a source of
currentateachstationrespectively with termi-
nals adapted to be connected selectively with
any pair of the contacts located on the local
conductors at that station; the location of the
pairs of contacts being predetermined, each
pair respectively with the special relation ex-

clusively to the bridge at a selected station,

thatsaid bridge joins points on theloop which
are of equal potential under the conditions of
the passage of a current between the contact-

points of the pair speecially related to said |

bridge, substantially as described.
41. In a selective system, a selectively-ac-
tuated deflecting member, electrical means

for selectively actuating said deflecting mem-

ber, a movable switch member, the said mem-
bers having the relation that the selectively-
actuated deflecting member in non-defiected
position permits the effective operation of the
movable switch member, but in deflected po-
sition prevents the effective operation of said
movable switch member, substantially as de-
seribed. | |
42. In a selective system, a selectively-ac-
tuated deflecting member, electrical means
for selectively actuating said deflecting mem-
ber, a movable switch member, the said mem-
bers having the relation that the selectively-
actuated deflecting member in non-deflected

position permits the effective operation of the |

movable switch member, but in deflected po-
sition mechanically bloecks the effective op-
eration of said movable switch member, sub-
stantially as described. -

43. In a selective system, a selectively-ac-

tuated deflecting member, electrical means

for selectively actuating said deflecting mem-

‘ber, a non-selective means for retaining the

selectively-actuated deflecting member 1n de-
flected position, a movable switch member,
the said members having the relation that the

selectively - actuated deflecting member in |

non-deflected position permits the effective
operation of the movable switch member, but
in deflected position prevents the effective

-operation of said movable switch member,

substantially as desecribed.
44. In a selective system, a selectively-ac-

tuated deflecting member, electrical means

for selectively actuating said deflecting mem-
ber, a non-selective means for retaining the
selectively-actuated deflecting member in de-
flected position, a movable switch member,
the said members having the relation that the
selectively - actuated deflecting member in

non-deflected position permits the effective

operation of the movable switch member, but
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the respective turns of the external line lo- | effective operation of said movable switch

member, substantially as deseribed.

15. In a selective system, two deflecting
members,one of which is selectively actuated,
the other being capable of assuming an ef-
fective relation with respect to a local oper-
ating device, electrical means for actuating
said selectively-actuated member, electrical
means for controlling the actuation of the
other member, the said members being so dis-
posed that the selectively-actuated deflect-
ing member in non-deflected position relates
itself to the other member to permit the latter
on deflection to assume its effective relation,

but in deflected position relates itself to the

other member to prevent the latter on deflec-
tion from assuming its effective relation, sub-
stantially as described.

46. In a selective system, two deflecting

‘members,one of which is selectively actuated,

the other being capable of assuming an ef-
foctive relation with respect to a local oper-
ating device, electrical means for actuating
said selectively-actuated member, electrical
means for controlling the actuation of the
other member, the said members being so dis-
posed that the selectively-actuated defleet-
ing member in non-deflected position relates
itself to the other member to permit the latter
on deflection to assume its effective relation,
but in deflected position mechanically blocks
the latter on deflection from assuming its ef-
fective relation, substantially as described.
47. In a selective system, the combination
of a loop adapted to be interposed in an elec-
tric circuit and to constitute derived branches
thereof in multiple, a plurality of pairs of cur-
rent-supplying contact-points at intervals
along said loop, a bridge across the loop in-
termediate of the respective points of each
pair of contact-points, said bridge having the

definite relation to one of said pairs of con-

tact-points, that said bridge is connected to

‘said loop at points of equal potential with re-

spect to its said related pair of contact-points

considered respectively as the points of en-

trance and exitof an electrical current, where-
by it is neutral on the passage through the
loop of current from its related pair of con-
tact-points, butisactive on the passage of cur-
rent from every other pair of contact-points,
an electrically - operated motor device 1in-
cluded serially in said bridge, a motor-electro-
magnet external to said bridge and controlled
by said motor device,being non-effective when
the bridge is active, but being effective when
said bridge is neutral, substantially as de-

seribed.

43. In a selective system, the combination
of a loop adapted to be interposed in an elec-
triceircuit and to constitute derived branches
thereof in multiple, a plurality of pairs of cur-
rent -supplying contact - points at intervals
along said loop, a bridge across the loop 1n-
termediate of the respective points of each

in deflected position mechanieally blocks the i pair of contact-points, said bridge hgving the
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definite relation to one of said pairs of con-

tact-points, that said bridge is connected to

‘said loop at points of equal potential with re-

spect to its said related pair of contact-points

considered respectively as the points of en-

trance and exit of an electrical current, where-
by it is neutral on the passage through the

loop of current from its related pair of con-

tact-points, butisactive on the passage of cur-

rent from every other pair of contact-points;

an electrically - operated motor device in-
cluded serially in said bridge; a motor-electro-
magnet external fo said bridge, in series in

‘the loop, and controlled by said motor device,
being non-effective when the bridge is active,

but being effective when said bridge is neu-
tral, substantially as described.

for selectively actuating said deflecting mem-
ber, a non-selective means capable of succes-

sive actuation to retain the selectively-actu-
ated deflecting member in deflected position,
and to release it from deflected position, a
movable switch member, the said members
having the relation that the selectively-actu-
ated deflecting member in non-deflected posi-

tlon permits the effective operation of the mov-

able switch member, but in deflected position
prevents the effective operation of said mov-
able switch member, substantially as de-

seribed.

50. In a selective system, a seclectively-ac-

tuated deflecting member, electrical means
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forselectively actuating said deflecting mem-

ber, a non-selective means capable of succes-
sive actuation to retain the selectively-actu-
ated deflecting member in deflected position,
and to release it from deflected position, a
movable switch member, the said members
having the relation that the selectively-actu-
ated deflecting member in non-deflected po-
sition permits the effective operation of the

‘movable switch member, but in deflected po-
45

sition mechanically blocks the effective op-
eration of said movable switch member, sub-
stantially as deseribed.

5l. In a selective system, two deflecting
members,one of which isselectively actuated,
the other being capable of actuation to an ef-
fective relation with respect to a local oper-
ating device, and of further actuation to ter-
minate such effective relation, electrical
means for actuating said selectively-actuated
member, electrical means for controlling the
actuation of the other member, the said mem-
bers being so disposed that the selectively-
actuated deflecting member in non-defiected
position relates itself to the other member to
permit the latter on deflection to assume its
eitective relation, but in deflected position re-
lates itself to the other member to prevent
the latter on deflection from assuming its ef-
fective relation, substantially as described.

52. In a selective system, two deflecting
members, one of which is selectively actuated,

the other being capable of actuation to an ef- |

r

177

fective relation with respect to a local oper-
ating device, and of further actuation to ter-

‘minate such effective relation, electrical
means for actuating said selectively-actuated -
member, electrical means for controlling the |

actuation of the other member, the said mem-
bers being so disposed that the selectively-
actuated deflecting member in non-deflected

70

75

position relates itself to the other member to -

permit the latter on deflection to assume its
effective relation, but in deflected position
mechanically blocks the latter on deflection
from assuming its effective relation, substan-

tially as described.

30

93. In a selective system, an external line

congsisting of a conductor in an endless coil of

_ | two turns; a plurality of stations on said ex-
49. In a selective system, a selectively-ac-
tuated deflecting member, electrical means

ternal line; a permanent bridge at one or

more of sald stations in multiple between the -

respective turns of the endless coil; a motor
device comprising a selectively-actuated de-
flecting member included serially in each
bridge; a pair of local conductors at one or

more of sald stations, of specific resistance .

high compared with the external line; means

including a movable switch member for loop-
ing any one pair of said local conduectors into
the external line to form a resultant single
loop arranged in an endless coil of two turns
having the respective turns of the external

line located alternately with the respective

local conduetors of the looped-in pair; each

pair of local conductors carrying a plurality

95
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of pairs of contact-points, one contact-point
of each pair of contacts being on one of the

sald local conductors and the other point on

of current at each station respectively with

the corresponding local conductor; a source

105

terminals adapted to be connected selectively

with any pair of the contacts located on the
local conductors at that station; the location
of the pairs of contacts being predetermined,
each pair respectively with the special rela-

11O

tion exclusively to the bridge at a selected .

station, that said bridge joins points on the
loop which are of equal potential under the
conditions of the passage of a current be-
tween the contact-points of the pair specially

115

related to said bridge; the selectively-actu-

ated deflecting member and the movable

switch member at any one station having the
relation that the selectively-actuated deflect-
ing member in non-deflected position permits

120

the effective operation of the movable switch ..

member, but in deflected position prevents

the effective operation of said movable switch

member, substantially as described.
54. In a selective system, an external line

125

consisting of a conductorin an endless coil of L
two turns; a plurality of stations on said ex-

ternal line; a permanent bridge at one or
more of said stationsin multiple between the

‘respective turns of the endless coil; a motor
‘device comprising a selectively-actuated de--
flecting member included serially in each.

bridge; a non-selective means for retaining
the selectively-actuated deflecting member in
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deflected position; a pair of local conductors

at one or more of said stations, of specific re-

sistance high compared with the external line;:

means 1nclud1ng a movable switch member

for looping any one pair of said local conduc-

tors into the external line to form a resultant

single loop arranged in an endless coil of two
turns having the respective tuarns of the ex-

ternal line located alternately with the re-
spectwe local conductors of the looped-in
pair; each pair of local conductors carrying

a plurality of pairs of contact-points, one con-.
tact-point of each pair of contacts being on

one of the said local conductors and the other

point on the corresponding local conductor;:

a source of current at each station respec-
tively with terminals adapted to be connected

selectively with any pair of the contacts lo--
cated on the local conductors at that station;

the location of the pairs of contacts being pre-
determined, each pair respectively wu;h the

special Ielatmn exclusively to the bridge at a

selected station, that said bridge joins pomts
on the loop which are of equal potential un-
der the conditions of the passage of a current
between the contact-points of the pair spe-

- cially related to said bridge; the selectively-
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actuated deflecting member and the movable

switch member at any one station having the
relation that the selectively-actuated deflect-
ing member in non-deflected position permits

the effective operation of the movable switch
member, but in deflected position prevents
the eﬁecuve operation of said movable switch

member, substantially as deseribed.

55. In a selective system, an external line
consisting of a conduector in an endlesscoil of
two turns; a plurality of stations on said ex-

ternal line; a permanent bridge at one or

more of said stations in multiple between the

respective turns. of the endless eoil; a motor

device comprising a selectivel y-actuated de-
flecting member included serially in each
brldﬂ'e, a non-selective means capable of suc-

cessive actuation to retain the selectively- -0p-

erated deflecting member in deflected posi-
tion, and to release 1t from deflected position;

a pair of local conductors at one or more of
said stations, of specific resistance high com-
pared with the external line; means “includ-
ing a movableswitech member for loopmwany
one pair of said local conductors into the ex-

- ternal line to form a resultant single loop

55
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arranged in an endless ¢oil of two turns
having the respective turns of the external

line located alternately with the respective

local conductors of the looped-in pair; each

pair of local conductors carrying a plural-

ity of pairs of contact-points, one contact-
point of each pair of contacts being on one of
the said local conduectors and the other point
on the corresponding local conductor; a
source of current at each station respectively

- with terminalsadapted to be connected select-

688,118

ively with any pair of the contacts located.
on the local conductors at that station; the

Tlocation of the pairs of contacts being prede-
termined, each pair respectively wmh the

special relati’o_n.exclus,ive'ly”_ to the bridge at
a selected station, that said bridge joins

points on the loop which are of equal poten-
tial under the conditions of the passage of a
current between the contact-points of the

pair specially related to said bridge; the se-
lectively-actuated deflecting member and the
movable switch member at any one station
having the relation that the selectively-actu-
ated deflecting member in non-deflected posi-

tion permits the effective operation of the

movable switech member, but in deflected po-

‘sition prevents the effective operation of said

movable switch member, substantially as de-
seribed. |

56. In a selective S} stem, the combination
of a loop adapted to be 1nterposed In an elec-
tric circuit and to constitute derived branches
thereof in multiple, a plurality of pairs of cur-
rent - supplying contact - points at intervals
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along said loop, a bridge across the loop in- .

termediate of the respective points of each
pair of contact-points, said bridge having the

definite relation to one of said pairs ol con-
tact-points, that said bridge is connected to
sald loop at points of equal potential with re-
spect toitssaid related pair of contact-points
considered respectively as the points of en-
trance and exit of an electrical current,where-
by it is neutral on the passage through the

loop of current from its related pair of con-

tact-points, but 1s active on the passage of
carrent from every other pair of contact-
points; means for applying electric current
to any one pair of contact-points; a motor de-
vicecomprisingaselectively-actuated deflect-
ing member included serially in said bridge;
a second deflecting member external to sald
bridge, capable of actuation to an effective
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relation with respect to a local operating de-

vice, and of further actuation to terminate
such effective relation; electrical means for
controlling the actuation of such second de-

flecting member; the said deflecting members

beingsodisposed thatthe selectively-actuated
deflecting member in non-deflected position
relates itself {o the other member to permit

‘the latteron deflection to assume its effective

relation, but in deflected position relates it-
self to the other member t0 prevent the lat-
ter on deflection from assuming its effective
relation, substantially as desmibed

In tesmmonv whereof I have hereunto

signed my name in the presence of two sub-

seribing witnesses.
SYLVANTUS ALBERT REED.

Witnesses:
THEODORE T. DOR‘V.[AN
G. A. TAYLOR
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