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Appﬁmmn filed October 18,1901, Rerial No. 79,122,

o all whom it Ll COTLCEPIL:
Be it known that I, ALBerT D. NDAL of

- South Boston, in the county of Suffolk a,nd

State of Ma,ssachusetts, have invented a new
anc useful Improvement in Systems for Se-
lecting Klectric Circuits, of which the follow-
Ing 1s a specification. |

My invention relates to improvements in
systems by which an operator 1s enabled to
select any one of a large number of circuilts
with the object of doing work in the circuit
selected.

One object of my invention is 6o provide a
system by which the operator is enabled to
select from a maximum number of circuits
by the use of a minimum number of current
strengths and line-wires.

Another object of my invention is to pro-
vide a system of the class described in which
the smallest number of instruments and wires
is used, and in accomplishing this object I at-
tain simplicity and economy of construction.

My new system may be put to a variety of
uses, among which may be mentioned the se-
lecting of any one of a number of telephones
on a line, the throwing into and out of op-
eration any one of a number of motors, the
cutting 1n and out of electric lamps, and the
operation of type-writing and printing-tele-
graph nstruments. _-

My new system embraces the use of relays
of a new and improved type invented by me.
By the use of pole-changing keys I am en-
abled to reverse the electrical connection be-
tween the terminals of a polarized relay and
the poles of a battery, first joining one pole—
say the positive pole—to one relay-terminal
(and the negative pole to the other relay-ter-
minal) and then reversing the connection so
as to present the positive pole of the battery
to the terminal with which the negative pole
was previously connected and the negative
pole to the terminal with which the positive
pole had previously been connected. In other
words, I reverse the direction of flow of the
current. LThe mechanical construction of a
set of two codperating relays invented by me
and now for the first time described is such

- that by operating the pole-changing keys con-

trolling one relay before operating the pole-
chqnumw Kkeys controlling the other relay any
one of tour circuits may be selected, and then
by reversing the order (as ree‘mds time) of
operation of said pole-changing keys any one

strong current through said coils.
contact-plates on the armatures of the two

of four other and different. circuits may be )

selected. Hence by the use of a set of two
cooperating polarized relays any one of eight
circutts may be selected. Then by introdue-
ing another polarized relay identical in con-
struction with one of the polarized relays

forming one of the set of two just referred

to and operating this new instrument in com-
bination with the other of said set of two

(said other'relay differing in construction) I -
form a set of three polamzed relays, two of

which are identical in construction and by

the operation of which separately in combi-

nation with the other (but never the three to-

~gether) 1 am enabled to select any one of six-
I then form in each circuit of
sald sixteen circuits adivided circuit of, say,

teen circuits.

four branches, and place the magnet- 00113 of a

non-polarized relay in circuit with each of said

polarized relays. KEach of said non-polarized
relays 1s provided with two sets of sixteen
contact-serews. ‘T'he armature of each of the
said non-polarized relaysis provided with six-

teen contact-plates held against one set of con-

tact-screws of the relay by a spring or other
equivalent means when a weak current flows

through the coils of its magnets and drawn
out ot contact therewith and against the other

set of contact - screws by the passage of a
From the

non - polarized relays, the magnet - coils of

which are in circuit with the magnet-coils of
the polarized relaysof identical construction,

extend wires which electrically connect said
contact-plates with contact-screws on the non-
polarized relay, the magnet-coils of which are
i circuit with the magnet-coils of the other
polarized relay,{the one which differs in con-

struction from the other two of the set of

three polarized relays.) The contact-plates
on the armature of the latter non-polarized
relay are joined together and electrically con-
nected with the armature of the polamzed re-
lay, the magnet-coils of which are in circuit
with the magnet—coils of said non-polarized
relay. The contact -screws of each of the
other non-polarized relaysare connected elec-

trically with the wires which form parts of

the branch circuits before referred to. Two
wires of each set of four wires which braneh
from the circuit leading from the armature

of a polarized relays are connected each to a
contact-screw of one set on the non-polarized

.......
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relay, the magnet-coils of which are in cir-
cuit with the magnet-coils of said polarized
relay, while the other two wires are connected
to a contact-screw of the other set of the same
non-polarized relay. Thus by reversing the
direction of flow of current through the mag-
net-coils of the polarized relays, by varying
the strength of said current, and by revers-
ing the order in which the polarized relays
are energized any one of sixty-four different
circuits may by means of my new system be
selected. |

I do not claim in this application the spe-
cific construction of polarized relays employed
in my selective system, since this forms the

subject-matter of my application, Serial No.

96.636. filed March 4, 1902, and is therein
fully illustrated and described.

Figure 11is a plan view of the polarized re-
lays. Fig. 2 is an elevation of the same.
Figs. 3, 4, 5, 6,7, 8,9, and 10 are details
showing the operation of said relays. Kig.
11 is a plan view of one of the non-polarized
relays. Fig. 12 is an elevation of the same.
Fig. 13 is a side elevation of the same. Hig.
14 1s a diagrammatic view of the wiring of a
part of my new system. Fig. 15 is a dia-
ogrammatic view of the wiring of the branch
circuits in my new system. Fig. 16 1s a lon-
oitudinal sectional elevation taken through
relay p, Fig. 1, showing the method of mount-
ing and securing together the different parts
of the relay. Fig. 17 is a sectional elevation
transversely through relay p, Fig. 1, on line
16 16, Fig. 16. Fig. 181s a plan view of the
sectional elevation, Fig. 16. Fig. 191s aplan
view of sectional elevation, Fig. 17. Fig. 20
1s an enlarged view of the outer end of the
armatures s and ¢, showing the parts en-
larged. n |

In the drawings illustrating the principle of
my invention and the best mode in which 1
have contemplated applying that principle,
Fig. 14 1s a diagrammatic view of the wiring
of the part of my new system at what may be
called the “*home station,” in which @ repre-
sents a key of the home-station transmitter or
keyboard, (see Fig. 14,) which is operated with
each combination produced on said keyboard.
The key « closes a circuit from the battery 0
through the magnet ¢, drawing the armature
d, with its contacts 1, 2, and 3, away from the
contacts 4, 5, and 6 against the tension of the
spring ¢, by means of which spring said con-
tacts 1, 2, and 3 are normally held against the
contacts 4, 5, and 6, respectively. With the
armature ¢ in the position shown in Fig. 14
the system is in condition whereby electrical
impulses may be sent from the home station

both through the home relays », o, and pand

through corresponding relays at adistant sta-
tion. When 1t 1s desired to operate the home
instrument from a distant station, the arma-
pure ¢ must be 1n 1ts normal position with its

contact-points 1, 2, and 3 against the contact- -

1 shall
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points 4, 5, and 6, respectively, so that 1m-
pulses coming from the distant station over
the line-wires 46, 61, and 73 will after pass-
ing through relays o, p, and #, respectively,
return through contacts 2 5, 3 6, 1 4, wires 21,
62, and 48, respectively, and ground connec-
tion 47. By operating the key ¢« my new sys-
tem is put in a condition in which by the op-
eration of the pole-changing keys £, ¢, 7, 2,
7, and &£ I am enabled to select different cir-
cuits. The keys £, ¢, 4. 7, 7, and £ are what
may be termed °°pole-changing” keys, inas-
much as by the operation ot said keys the ter-
minals of the batteries / and m may be pre-
sented to the terminals of the polarized relays
n, o, and ». To illustrate a particular case,
in Fig. 14 the terminals of the battery  are

| presented to the terminals of the polarized

relay 2, and the terminals of the battery /may
at will be presented either to the terminalsof
the polarized relay o or to the terminals of
the polarized relay », butnot of both. Inmy
improved system, as shown in the drawings,
qrst describe the operation of the in-
struments by the use of one strength of cur-
rent—a weak current. However, in its pre-
ferred form shown in the drawings my new
system contemplates the use of two strengths
of current; but any number of strengths may
be used without departing from the spirit of
my invention, and by multiplying the number
of strengths the number of circuits that may
be selected may be increased indefinitely. The
pole-changing keys 7 and g operate the polar-
ized relay n. Thepole-changing keys A and ¢
operate the polarized relay o, while the pole-
changing keys 7 and £ operate the polarized
relay ». The pole-changing key z produces
by its operation what I term a * plus” effect
upon the polarized relay o, causing 1ts arma-
ture » to move, say, to the right, while the
pole-changing key 4 by its operation produces
upon the polarized relay ¢ what 1 term a
““minus” effect, causing its armature » to move
to the left—7. e., In a direction opposite to
that in which its armature » was moved by the
operation of the pole-changing key 4. Siml-
larly the operation of the pole-changing key
g produces upon the polarized relay n a plus
effect, while the operation of the pole-chang-
ing key 7 produces upon the said relay = a
minus effect, and the operation of the pole-
changing key % produces upon the polarized
relay » a plus effect, while the operation of
the pole-changing key s produces upon the
polarized relay » a minus effect. For exam-
ple, let us assume that the pole-changing key
. has been operated, bringing 1t 1n contact
with the ends of the wires 13, 14, 15, and 16.
The current may now be traced as follows:
Beginning at the positive pole of the battery
! the current flows through the wires 39, 40,
and 15, contact-plate 80 of the pole-changing
key 7, wires 16, 41, 42, 43, and 44, relay wu,
wire 45, the polarized relay o, wire 46, the
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oround-wire 47, the wires 48, 49, and 11, re-

sistance 50, wires 12, 51, and 13, contact-plate
52 of the pole-changing key %, wires 14, 53,

and 8 to the negative pole of the battery 7,

thus producing a plus effect upon the polar-
1zed relay o, causing 1ts arvmature » to move
to the right. When the pole-changing key A
1s operated, bringing 1ts. contact - plate 55
agalnst the ends of wires 9 and 10, a circuit
may be traced through the polan?ed relay o
from the battery Z as follows: The current
flows from the positive pole of the battery /
over the wires 39, 40, and 9, the contact-plate
55 of the pole-changing key /4, wires 10, 51,
and 12, resistance 50, wires 11, 49, and 48,

oround wire 47, wire 46, polanzed relay o,
wires 45, relay w«, wires 44 43, 42, 41, and 7,

contact- plate b4 of the pole changmﬁ key /.

wire 8 to the negative pole of the battery Z.,
thereby producing a minus effect on the po-
larized relay o, which throws its armature »
to the left. When pole-changing key £ 1s op-

erated, bringing its contact-plate 56 against

the ends of the wires 35 and 36 and its con-

tact-plate 57 against the ends of the wires 37

and 38, a circuit may be traced through the
polarized relay p» from the battery / as fol-
lows: The current flows from the positive
- pole of the battery { over the wires 39, 40,
and 37, contact-plate 57 of the pole-changing
key £, wires 38, 58, and 59, through the relay
v, wire 60, polarized relay », wire 61, ground-
wire 47, wires 62, 63, and 33, through resist-

ance 064, wires 34, 65, and 35, contact-plate -

56 of the pole-changing key £, wires 36, 53,
and 8 to the negative pole of the battery /,

thereby producing a plus effect upon the po-

arized relay p, which throws its armature $
to the right. When the pole-changing key 4
is Operated bringing its contact - plate 66

against the ends of the wires 29 and 30 and

its contact-plate 67 against'the ends of the
wires 31 and 32, a circuit may be traced
through the polarized relay » from the bat-
~tery /as follows: The current flows from the

positive pole of said battery 7 over the wires

39, 40, and 31 to contact-plate 67 of the pole-
changing key 7, over wires 32, 65, and 34
through resistance 64, wire 33, 63, and 62
to the ground-wire 47, wire 61, through the
polarized relay », wire 60, relay v, wires 59,
58, and 29, contact-plate 66 of the pole-chang-
ing key 7, wires 30, 53, and 8 to the negative
pole of the battery /, thus producing a minus
effect in the polarized relay » and throwing
1ts armature s to the left. When the pole-
changing key ¢ 1s operated, bringing its con-
tact-plate 68 against the ends of the wires 25
and 26 and its contact-plates 69 against the
ends of the wires 27 and 28, a circuit may be
traced through the polarized relay » fromthe
battery m as tollows: The current flows from
the positive pole of the battery s over wires
70, 71, and 27, contact-plate 69 of the pole-

changing key g, wire 28, relay w, wire 72, po- |

larized relay », wire 73, the ground-wire 47,
wire 21, through resistance 74, wires 22, 75,and
25, contact-plates 68 of the pole-changing key
g, wires 26, 76, and 77 to the negative pole of
the battery m, thereby producing a plus ef-
fect in the polarized relay n, which throwsits -
armature ¢ to the right. When the pole-
changing key 7 is operated, thereby bringing
1ts contact-plate 78 against the ends of the
wires 17 and 18 and its contact-plate 79 against
the ends of the wires 19 and 20, a circuit may
be traced through the polalued relay » from

the battery m as follows: The current flows

from the positive pole of the battery s over

the wires 70, 71, and 19 to the contact-plate
79 of the pole-changing key £, wires 20, 75,
and 22, through the resistance 74, wire 21,
oround-wire 47, wire 73 through the polar--
ized relay n, wire 72, relay w, wires 28, 81,
and 17, contact-plate 78 ot the pole-changing
key £, wires 18, 76, and 77 to the negative .
pole of the batterv m, thereby producmo* a
minus effect upon the polm 1zed relay », which
throws 1ts armature to the left. |

I shall now describe the details of the po--
larized relays n, o, and ». (Shown indetail in
Tigs. 1 and 2.) Upon the hard-rubber base -
82 are mounted the permanent magnets 83,
34, and 85 of the polarized relays n, o, and p,
1espect1vely A description of one of these
polarized relays will suffice. The cores 86 of
the coils 87 are joined by the yoke 88, which -

is mounted upon the permanentmagnet of the

relay and attached by screws 1n the usual man-
ner. Upon the ends of the cores are adjust-
ably secured by screws 92 the pole-pleces 90,
above which is the frame 91, the screws ex-

tending through the frameée 91 and the adjust-

able pole-pieces 90 into the cores 86, as shown
indetail in Figs. 16 to 19,inclusive. Attherear
end of the frame 91 upon i1ts upper face is a
block 938, which carries two flat springs 94, be-

tween which projectsupwardly from the frame -
91 a stop-pin 95. A palr of screws 89 serve to
adjust the tension of the flat springs 94. The

armature is pivotally mounted in the frame 91

bhetween fugs 96, which project from its lower
face at the rear end. Projecting upwardly
from the armature of each of said polarized
Ielays is a pin 97, which engages between the

at springs 94 in front of the stop-pin 95. In
order to preserve lightness, and thereby quick-
ness of actlon, the part of the armatures ¢, 7,
and s which carries thie contacts and which pro-
jects beyond the pole-piecesof their respective
relays may be made of aluminium. The ar-
matures of the polarized relays o and p are
similarly constructed near their free ends,
while the free end of the armature of the:.
polarized relay = differs therefrom in the fol-

lowing particulars: In the free end of the ar-

mature ¢ are the contact-pins 110 and 111,
whereas to the free ends of the armatures s
and 7 I attach the hard-rubber blocks 300 and -

100, said blocks being identical 1n construc-




4

tion. As shown in Fig. 2, the block 100 ot
the armature » 1s under the block 300 of the
armature ¢, while the free end of the arma-
ture ¢ moves between these two blocks. The
opposing faces of the blocks 100 and 800 are
each formed with two recesses 98 and 99, Figs.
3 to 10, inclusive. It will be necessary to de-
scribe only one of these blocks, since, as be-
fore stated, they are identical in construction.
At the corners formed at the junction of the
side faces of the block 100 (see Figs. 3 to 10)
with the side walls of 1ts recesses 98 and 99
are placed pleces of ivory insulation 101,
which serve to separate and insulate from
each other contact-plates 102, 103, 104, and
105, which are secured upon the side faces of
the block 100, contact-plates 106 and 107,
which are secured to the side walls of the re-
cess 98, and contact-plates 108 and 109, which
are secured to the side walls of the recess 99.
- Electrically connected with each of the said
- contact-plates, secured to the block 100, 1s a
wire, which wires are gathered together and
pass in a groove on the under face of the
aluminium partof the armature 2, and thence
through the hard-rubber tube 112, mounted
upon the base 82. (See Fig. 2.) Another set
of eight wires 1s connected one to each of the
contact-plates of the block 300, and these
wires are similarly connected and led through
a tube 112. The free end of the armature ¢
of the polarized relay 4 1s provided with con-
tact-pins 110 and 111, which pass through the
armature so as to project trom its upper and
lower faces. The contact-pins 110 and 111
are connected by a common wire 195. (See
Figs. 14 and 15.)

- The operation of the relays n and o 1s 1llus-
trated In detail in Figs. 3 to 10, inclusive.
In Fig. 8 the lower right-hand contact-plate
108 1s brought against the contact-pin 111, as
follows: The polarized relay o 1s operated be-
fore the polarized relay 7, so that the arma-
ture » moves before the armature ¢. By op-
erating the pole-changing key 4, as previously
described, a minus effect is produced upon the
polarized relay o and its armature 4 1s thrown
into the position shown in Fig. 3. Subse-
quently the pole-changing key 7 1s operated,
thereby producing a minus effect upon the
polarized relay 7, which throws its armature
¢ into the position shown in Fig. 3. FKrom
this it will be seen that the contact- plate 108
is brought in contact with the pin 111, thereby
_selectmo* a circuit. In Fig. 4 the polarized
relay o has been operated before the polarized
relay 2 and 1ts armature » has therefore been
moved before the armature ¢. In this fig-
ure, however, the armature » has by operat-
ing the pole-changing key ¢ been moved in
a direction opposite to that shown in Fig.
3, and the armature ¢ of the polarized relay
»n has been moved in the same direction, as
shown 1n Fig. 3, by operating the same pole-
changing key F as before. In this way the

95,801

contact-plate 107 is brought against the con-
tact-pin 110 and a circuit is thereby selected.
Similarly, in Figs. 5 and 6 the armature » is
caused to move first in Fig. 5 by a minus ef-
fect being produced upon the polarized relay
o by the operation of the pole-changing key
L and 1n Fig. 6 by a plus effect being pro-
duced upon the s same I@]ELV by the operation
of the pole-changing key 7. Inboth said views,
Figs. 5and 6, the armature ¢ is moved by pro-
ducing ) plus effect upon the polarized relay
n by the operation of the pole-changing key ¢,
as prewouslvdescrlbed Henceit may besaid
that where a circuit 1s selected by means of
the contact-plates 106, 107, 108, or 109, (which
are upon the side W&HS of the recesses 98 and
99,) the polarized relay o is operated before
the polarized relay . In Figs. 7, 8, 9, and
10 the polarized relay n is operated before
the polarized relay o, and in Fig. 7 the arma-
ture ¢ of said polarized relay n 1s moved by
a minus effect being produced by the opera-
tion of the pole-changing key 7, while in Kig.
9 the same armature is moved in the opposite
direction by a plus effect being produced by
the operation of the pole-changingkey ¢. In
Figs. Tand 9 the armature # is moved by the
production of a minus effect by the operation
of the pole-changing key 4. In Fig. 8 the
armature ¢ 18 moved by the minus effect pro-
duced by the operation of the pole-changing
key £, while in Fig. 10 the same armature 1s
moved 1n an opposite direction by the plus
effect produced by the operation of the pole-
changing-key ¢g. In Figs. 8 and 10 the arma-
ture » is moved in direction opposite to that
shown 1n Figs. 7 and 9 by the production ot
a plus emect bv the operation of the pole-
changing key 2.

‘Vh‘zt has just been stated with regard to
the operation of the armature » apphes equally
well to the armature s. Hence by operating
the pole-changing keys 7 and 4 instead of the
pole-changing keys %4 and ¢ the polarized re-
lay-» 1s energized, thereby throwing 1ts ar-
mature s to the right or left, depending upon
which pole-changing key () or £) is actuated.
The relay 7 is energized and its armature ¢
is actuated by the operation of the pole-chang-
ing key For ¢g. By energizing the relays n
and p the contact-plates on the block 300 and
the contact-pins of the armature ¢ are brought
into electrical connection, so as to select eight
more or different circuits. From what pre-
cedes it will be understood that the polarized
relays o and p are never simultaneously en-
ergized, and the polarized relay # 1s ener-
oized before or after either the polarized re-
lay o or the polarized relay p. Two polarized
relays, and only two, must be energized to se-
lect a circuit, and the relay » mustalways be
one of the two.

The preceding description 1s that of the op- -
eration of this system by a current too weak

| to move the armatures of the relays . », and
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w, Fig. 1. The relays w«, », and 2«0 di
hom the relays 7, o, and » in not being po-
larized relays.
scribe the operation of this system by a cur-
rent of strength sufficient to move the arma-
tures of said relays «, », and «w. The opera-
tion of the key z, Fig. 14, short-circuits the
resistance. 50, the key v, the resistance 74.
the key z, t
erated simu
changing key /4 or the pole-changing key 7

When 1t 18 desired to send a strong current

throuoh the pola,.x ized relay o and the relay

| the key v is operated simultaneously with
elthel the pole-changing key f or the pole-

changing key g when it is desired to send a

strong current through the polarized relay n
~and the relay 20, and the key = simultaneously
‘with either the pole-changing key 7 or the
pole-changing key % when it is desired to
send a strong current through the polarized
relay » and the relay . The operation of
the key @ Wlth either of the pole-changing

keys A or ¢ in no wise affects the direction of |

flow of the current through the polarized re-
lay o, but by short-circuiting the resistance

the relay % of strength sufficient to attract
the armature 118 against the tension of the
spring 114,* thereby breaking its electrical
connection with one set of contacts and malk-
1ng electrical connection with another, as will
be readily understood
1and 14. Similarly,
i with either of the pole-changing keys 7 or
g 1n no wise affects the direction of flow of
the current through the polarized relay #, but
by cutting out the resistance 74 simply serves
~ to pass a current through the relay w of a
strength sufficient to attract its armature 115
~against the tension of the spring 116, there-
by breaking electrical connection with one
set of contacts and making electrical connec-
tion with a new set, as did . the operation of
“the key @ in the. case of the relay w. Simi-
larly, the operation of the key z causesa cur-
rent to be passed through the relay » of suf-

ficient strength to attract its armature 117

against the tension of the spring 118, there-

lw' breaking electrical connection Wlth one

- set of contacts and mlemw‘ such connection
with a4 new set.
I shall now proceed to describe the details

of construction of the relays w«, », and 20,

Shown in Fies. 11, 12, and 13. As shown
1n Ko, 1, these relavs are mounted upon the
hard- mbbel base 82. A description of one
of these relays will suffice for them all, since
they are similar in construction.
frame 119 is mounted a palr of magnets 120,
Jomed by the usual yoke 121. Pwated at 199

5 the armature 113
the bolt 124, smewed 1nto ’rmm 119 and se-
cured by the check-nut 125 outside of the
frame. 119. Sliding upon- the bolt 124 is a

er

I shall now proceed to de-

by reference to Figs.
he operation of the key

[

In the

through which passes

‘posed

plates, for
ture 113 15 |

of the contact-screws.

>

washer 126 and the flanged sleeve 127, inter-
between which is a spiral spring 128.

The nut 129 serves to adjust the tension of
the spring 128, while the nut 130 serves to
limit the outward movement of the armature
113. Screwed to the armature 113 arc six-

teen spring contact-plates (numbered 131 to-

| 146, inclusive) adapted to be moved against
1e resistance 64.  The key zisop- |
I[taneously with either the pole- |

a set of contact-screws, sixteen in number -
and numbered in the. dmwmﬂ‘% 168 to 178, in-
clusive, on one side and against another set
of contact-screws, sixteen in number and
numbered in the drawings 147 to 162, inclu-
sive. This construction permits a constant,
tension to be placed upon the spring contact-

mited by the nut 130 and 1its in-
ward swing by the cores of the magnets 120.
Hence the swing of the armature is the same
no matter Wha,t may be the tension placed

upon the spring contact-plates, sald tension

being wholly determined by the -adjustment
Wires lead from the
contact-screws and contact-plates, as shown

in Figs. 12 and 13. This wiring is shown in

i a dlaﬂ'mmma,tlc form in Fig. 15
50 %nnply serves to pass a current thlouOh_

As previously stated in the detalled de-
seription of therelays o and », the wires which |

lead from the contact-plates on the hard-rub-
ber blocks 100 and

armatures » and s are gathered together and

300 on the frec'end of the

led through the tubes 112, the _tw sets of
wires being kept separate as sets. This is
shown in its mechanical construction in Fig.
2 and in diagrammatic sketch or form in Fig.
14. The wires which lead from the contact-
plates of the armature » are numbered 179

to 186, inclusive, while the wires which lead
from the armature s are numbered in said
figure from 187 to 194, inclusive. These wires
areagainshownindiagrammaticsketch in Fig.
14." Fhe single wire Whlc,h connects the two
contact-pins 110 and 111 on the armature qg
of the polarized relay n is numbered 195.

,A% shown in Figs. 14 and 15, each of the

wires connected to the contact- pla,tes of the
armature » lead to the junction-point of four
wires, and each of these four wires is elec-
trically joined to one of the contact-screws of
the relay . Similarly, each contact-plate on
the block 300 of the armature siselectrically

| connected with a set of four wires, and each
of these thirty-two wires (eight sets of four .

wires each) is electrically connected with one
of tne contact-screws of the relay ». Thus
the wire 179 leads from the contact-plate 108

of the block 100 (on the armature 7) to the

junction of the four wires 196, 197, 198, and
199: wire 180 leads from contact- phte 109 of
the block 100 to the ]L]I]CthIl point of wires
200, 201, 202, and 203; wire 181 from con-

tact-plate 107 of the blocklOO to the junction -
of wires 204, 205, 206, and 207; wire 182 from
contact - plate 106 of the same bloeck 100 to

the junction of - wires 208, 209, 210, and 211;

the outward swing of the arma-




wire 183 from contact-plate 105 of the same
block 100 to the junction of wires 212, 213,

214, and 215; wire 184 from contact—plate 104_

ot the block 100 to the junction of wires 216,

217, 218, and 219; wire 185 from the contact-"

_ plate 103 of the block 100 to the junction of

wires 220, 221, 2922, and 223: wire 186 from
the contact—plate 102 of the blocl 100 to the
Junctlon of wires 224, 225, 2926, and 227;
-wire 187 from.the. contact—plate 108 of the
block 300 on the armature s to the junction
of - wires 228, 229, 230. and 231; wire 188
from the contact-plate 109 of the block 300
to the junction of wires 232, 233, 234, and 235;
wire 189 from the contact-plate 107 of the
block 300 to the junction of wires 236, 237,
238, and 239; wire 190 from the contact-

plate 106 of the block 300 to the junction of

wires 240, 241, 242, and 243; wire 191 from
the contact'-plate 105 of the block 300 to the
junction of wires 244, 245, 246, and 247; wire
192 from the conmct—pla,te 104 of the b]ock

300 to the junction of wires 248, 249, 250.

and 251; wire 193 from the contact-plate 103
of the block 300 to the junction of wires 252,
253, 254, and 255, and wire 194 from the con-
tact- p]ate 102 of the block 300 to the junction
of wires 256, 257, 258, and 259. FKach ot
 these sets of four wires is subdivided into
- two sets of two wires each. The wires of the
sets which are electrically connected with the
polarized relay o lead from their junction-
points to the relay u, two wires of each set ot
four being connected each to a contact-screw
on one side of the relay-—that is, belonging
to one of the two sets of sixteen contact-
- screws of said relay—while the other two
wires of the set of four are connected each to
a contact-screw on the opposite side of the
same relay (that is, to contact-screws belong-
ing to the other set of sixteen of said relay.)
The wires of the sets of four which are elec-
trically connected with the polarized relay »
lead from the junction-points to the contact-
screws of the relay «, while the other two
wires (of the sameset of four) are electrically
connected each with a contact-screw on the
opposite side of the said relay ». This will
be readily understood by a reference to Kig.
15. Thus of the set of four wires connected
with the wire 179 wires 196 and 198 lead each
to one of the set of sixteen contact-screws
upon the left of the relay « in Fig. 15, while
wires 197 and 199 lead each to one of the set
of sixteen contact-screws upon the right side
of the same relay in said figure. The wires
are therefore connected as follows: wire 196 |
with contact-screw 147 of the relay w, wire
197 with contact-screw 164 of the relay «,
wire 198 with contact-screw 149 of the relay
w, wire 199 with contact-screw 166 of the re-
lay 2, wire 200 with contact-screw 151 of the
relay u, wire 201 with contact-screw 168 of
the 1ela_v 1, wire 202 with contact-screw 153

1

“elreults.

795,851 . :

170 of the relay w, wire 204 with contact-
screw 155 of the relay w«, wire 205 with con-
tact-screw 172 of the relay w, wire 206 with
contact-screw 157 of the relay u, wire 207
with contact-screw 174 of the relay w, wire
208 with contact-screw 159 of the relay w,
wire 209 with contact-screw 176 of the relay
w, wire 210 with the contact-screw 161 of the
relay w, wire 211 with the contact-screw 178
of the relay . wire 212 with the contact-screw
177 of the relay w«, wire 213 with the contact-
screw 162 of the relay ., wire 214 with the
contact-screw 175 of the relay u, wire 215 with
the contact-screw 160 of the .relay 1, wire 216
with the contact-screw 173 of the relay v, wire
217 with the contact-screw 158 of the relay w,
wire 218 with the contact-screw 171 of the re-
lay 2, wire 219 with the contact-screw 156 of
the relay w«, wire 220 with the contact-screw
169 of the relay w, wire 221 with the contact-
-screw 154 of the relay w, wire 222 with the -
contact-screw 167 of therelay w«, wire 223 with
the contact-screw 152 of the relay wu, wire 224
with the contact-serew 165 of the relay, wire
2925 with contact-screw 150 of the relay w.
wire 226 with contact-screw 163 of the relay
w, and wire 227 with contact-screw 148 of the
relay . The following combinations are
therefore obtainable: astrongcurrentthrough
relay w with a weak current through relay wu,
a strong current through relay o with a weak
current through relay «, a weak current
through relayvw with a weak current through
relay u, a weak current through relay o with
a weak current through relay «, a strong cur-
rent through relay w with a strong current
through relay «, and a strong current through
relay w with a strong current through relay
». By the use of these combinations I am en-
abled toselect any one of sixty-four different
Suppose by the energizing of the
polarized relays ¢ and » by the actuation of
the pole-changing keys 4 and 7 the wire 179
has been selected, the contact-plate 108 of the
block 100 of the armature » having been
brought into electrical connection with the
contact- pin 111 of the armature ¢, as pre-
viously described. Thecurrentwhich hasen-
ergized the polarized relay o, and therefore
the relay « in circuit with 1t, may have been
either a weak or a strong current. The cur-
rent which has energized the polarized relay
n, and therefore the relay 720 in circult with
1t, may have been either a weak or a strong
current, and, as before stated, the strengths
of the two currents are absolutely inde-
‘pendent of each other. Which one of the
four circuits joined to the wire 179 will be
selected depends upon the strength of the
currents which have energized the relays
and w. If a weak current has energized the
relay v and a strong current the relay ,
a condition produced bV the actuation of the
keys « in conjunction with the pole-changing

of the relay u, wire 203 with contact-screw ! key 4, 1t will be seen from the following con-
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siderations and by reference to Fig. 15 that
wire 196 will be selected. It i1s the left set
of contact-screws of the relay « which 1s
brought into electrical connection with con-
tact-plates of the armature of said relay by
the passage of a strong current through the
colls of 1ts magnets. Of the four wires 196,
197, 198, and 199 joined to the wire 179 only

two (wires 196 and 198) are connected to con-

tact-screws of said left set, and of these two
- wire 198 leads through the contact-plate of
the relay « and its connected wire to the left

set(in Fig. 15 the upper set) of contact-screws
ot the relay w0, which set1s brought into elec-
trical connection, as before stated, only when

a strong current energizes the relay .
Hence 1n the case supposed (that of a weak

current energizing the relay ) the wire 198

cannot Tform part of the circuit. The wire
196 leads through the contact-plate of the re-
lay « and its connected wire to the right-hand
set(in Fig. 15 the lower set) of contact-screws
of the relay w0, and since the contact-plates
- of the armature of the relay w are by its
spring 116 held in electrical connection with
the lower or right-hand set of contact-screws
during the passage of a weak current through
sald relay (the case supposed) the wire 196

will form a part of the circuit, through the

contact-plates on the armature of the said re-
lay 20, to a pole of the battery 801. The wires
which are joined to the wires 187, 188, 189,
190, 191, 192, 193, and 194 (which lead from
the polarized relay ») are electrically con-
nected with the contact-screws of the relay o,
two wiresof each set of four being secured each
to a contact-screw on one side of said relay,
while the other two wires of each set of four
are secured each to a contact-screw on the other
side of said relay. The wires which are elec-
trically connected at one end tothe spring con-
tact-plateson thearmatures113 and 117 of the
relays « and 2 are electrically connected at the
other end to contact-screws of the relay -
that 1s,
v 1s electrically connected with a contact-
screw of the relay .
stated, sixteen contact-plates in each of the
relays« and ». Fach of these sets of sixteen
contact-plates 1s subdivided into two sets of
elght. A set of eight contact-plates of the
relay « and a set of eight contact-plates of the
relay 2 are connceted to the set of sixteen con-
tact-screws on one side of the relay 20, and
the other two sets of eight contact- plates of
the relays « and » are connected to the other
set of sixteen contact-screws on the opposite
side of the relay 2. It will be understood
from IKigs. 14 and 15 that the contact-screws
of the lolflys w, v, and w and the contact-plates
of the relays « and » are insulated from one
another; but the contact-plates of the relay
are electt ically connected with one pole of the
battery 301, the other pole of which is joined

each contact-plate of the relays u and

There are, as before

“thesald relay.

pins 110 and 111 of the ammtme g of the po-_
larized relay #.

From the preceding de,smiptlon it will be
understood that while the polarized relay 7.

operates 1n combination with either the po-

larized relay o or the polarized relay » (but
never with said relays o and p together, for
the three relays 7, 0, and » never oper‘tte to- .
oether) the armature 115 of the relay 20 may

or may not be moved, depending upon whether

the current which energizes the polarized re-
lay n in circuit with said relay w« is a weak or
a strong current, and this 1s true irrespective

of thestrength of the current which energizes

the polarized relay o and the relay.« in cir-
cult with said polarized relay o or the strength
of the.current which energizes the polarized
relay » and the relay » in circuit with said
polarized relay ». The contact plates of the
armatures 113, 115, and 117 of the relays w,
w, and » are by means of their respective
spiral springs 114, 116, and 118 kept in con-
tact with the set of sixteen contact-screws
shown on the right of Fig. 15 and numbered
163 to 178, inclusive, when a weak current
flows through the coils of the magnets 120 of
said relays, and this is the position of these
contact-plates, as shown in Figs. 11 and 13.

‘When a strong current flows through the
colls of the magnets 120, the contact-plates

of the armatures 113, 115, and 117 of the re-
lays u, w0, and » are against the tension of the
springs 114, 116, and 118 brought into elec-
trical connection with the opposite set of con-

tact-screws numbered 147 to 162, inclusive.

In the diagrammatic plan of Fig. 15 the right-

| hand set of contact-screws isin the case of the

relay «w the lower set and the left-hand set
the upper set of said Fig. 15. The relay
may be energized by a wea,h current, while
the relay (01 the relay ») is enertrlzef*l by a

strong current, and from this it tollows that
the contact—plates of armature 115 of the re-
lay 20 may be in the position shown in Fig.
15 while the contact-plates of the armature
113 of the relay « (or 117 of the relay #) are

‘brought into electrical connection with the

set of sixteen contact-screws shown on the
lett of Fig. 15.. (See Figs. 11 and 13.) The
other pole of the battery is connected to said

wire 196 through the wire 195, the contact-

pin 111 of the armature ¢, the contact-plate
108 of the block 100 on the armature 7, and
the wire 179, connected to sald contact-plate
108.- Had a strong current energized the re-
lay 2w, a condition produced bV the opera-
tlon ot the key # 1n conjunction with the pole-
chanoing key /f, the wire 198 would have
formed a part of the circuit from the. battery

301, since in that case the contact-plates of the

armature of the relay 2 would have been
brought 1nto electrical connection with the
contact-screws of the upper (or left) set of

to the wire 190, which connects the contact- ! by a weak current and the relay w by a strong

“When the relay wisenergized
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current,a condition which 1s produced by actu-
ating the pole-changing key 4 and the pole-
ch‘momn key 7 1n con]unctwn with the key
v, the wire 197 will form a part of the circuit
from the pole of the battery 301, for it will
be noted by reference to Fig. 15 that of the
four wires 196, 197, 198, and 199, joined to the
wire 179, only two wires—namely, 197 and
199 1call; | with the right-
hand set of contact-screws of the relay u, and

that the contact-plates of the armature of said

relay © are electrically connected with sald
right-hand set when the current which ener-
gizes sald relay « 1s.a weak current. One of
these wir es—namely, 199—Ileads through a
contact-plate of the armature of the rehy U
and its connected wire to oneof the lower (or
right-hand) set of contact-screws of the relay
w,while the other wire—namely, 197—leads
similarly through a contact-plate of the relay
2 and its connected wire to one of theupper
(or left) set of contact-screws of the relay w;
but as the relay 2 1s 1n this case energized by
a strong current the armature of the sald re-
lay 20 1s in electrical connection with the up-

per (or left) set of contact-screws of said re--

lay. From this it follows that the wire 197
will form a part of the circuit from the bat-
tery 301. When both the relay « and the re-
lay w are energized by weak currents, a con-
dition which is produced by actuating the

pole-changing keys A and £,(and omitting to

actuate the keys x and w) the wire 199 will

form a part of the circuit from the battery |

301. This is the circuit shown in Kig. 14
and may be traced in Kig. 15, which shows
the contact-plates of the armatures in the po-
sition due to a passage of a weak current
through the magnets of the relays. In the
same wayilt may beshown that any one of the
wires 200, 204, 208, 213, 217, 221, and 225
may be selected when the relay w is ener-
oized by a weak current and the relay « by a

strong current, and which one of the afore-

said wires will, in fact, be selected depends,
first, upon whether the pole changing key 2
or the pole-changinyg key ¢ 1s Opera,ted to en-
ergize the polarized relay o, second, upon
whether the pole-changing key 7 or the pole-

changing key ¢ 1s operated to energize the

polarized relay ., and, third, upon whether
the polarized relay s or the polarized relay o
is energized first, for upon the three condi-
tions just menmoned depends, as previously
described, which one of the contact - plates
on the blOC]x 100, and therefore which one of
the wires 180, 181, 182, 183, 184, 185, and 186,
is selected. Any one of the wires 201, 205,
209, 212, 216, 220, and 224 may be selected
when therelay « 1senergized by a strong cur-
rent and the relay « by a weak current, and
which one of these wires will be selected de-

pends, as before, upon the above three condi-

tions, which determine which.of the wires 180,
181, 182, 183, 184, 185, and 186 is selected.
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Any one of the wires 202, 206, 210, 215, 219,
223, and Q2T ma,V be selected 1n case the relay
w 1s energized by a strong current and the
relay w a,lso by a strong current, and wires
208, 207, 211, 214, 218, 222, and 226 when
both of said relays are encrgized by a weak
current. Thus any one of thirty-two circuits

may be selected by the operation of the polar-

ized relaysz and o and the relays » and w and

thirty-two circuits by the operation of the
polarized relays 7 and » and the relaysw and
v, making in all sixty-four circuits. From
this it follows that m v invention comprehends
the use of the polarized relay » with one
coacting polarized relay o in combination
with relavs w and u to form a complete and
operative system. Such a system would be
operated on a less number of main-line wires
than three.

I do not desire to be understood as 11m1t1n0
my invention to the particular devices and ar-
rangements herein described, for they may be
modified and changed without departare from
the spirit of my invention, which I claim in
the broadest leo'a,lly perm1851ble manner.

What I claim 1s—

1. In a selective system, a source of elec-
trical energy; a plurality of main-line cir-
cuits; a plurality of coacting polarized relays,
one in each main-line circuit; a plurality of
contacts on the armatures of said relays;
means for reversing the direction of current
through said pohmxed relays; and a plural-
1ty of local circuits attached to the contacts
in the armatures of said polarized relays, any
one of which local circuits may be closed at
will by energizing sald polarized relays.

2. Inaselecting system, a plurality of main-
line circults, a source of electrical energy:
plurality of polarized relays, one in each main-
line circuit; means for reversing the direc-
tion of current in said-main-line circuits; con-
tacts on the armatures of said polarized re-
lays insulated from each other; said arma-
tures; local ecircuits electr mally connected
with Sdld contacts, one of which may be closed
by the engagement of any two of said contacts.

3. Inasystem of the class described, a plu-
rality of main-line circuits; a plurality of po-
larized relays, one in each main-line circuit;
an armature for gach polarized relay; a plu—
rality of contacts on the armatures; means

for bringing any one of the cont%cts on one

armature in touch with any one of the con-
tacts on the other of said armatures at will;
and local circuits closed by the engagement of
a palr of said contacts.

4. Inasystem of the class described, a plu-
rality of main-line circuits; a source of elec- -
trical energy therefor; a plurality of polar-
ized relays, one in each main-line circuit, hav-
ing a plurality of contacts on their armatures;

said armatures:; means for energizing said po-
larized relays in succession to bring a desired
| pair of said contacts into engagement.
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5. Inasystem of the class deseribed,a source
of electrical energy, a plurality of main-line
circuits; a pair of relays in each of said cir-
cuits, one of sald relays being adjuqtable to
operate only by the passage of a given strength
of current, while the other relay 1S opemted
by the passage of a current of different
strength; means for varying the strength of
current in said main-line circuit: local cir-
cuits closed by the engagement of contacts on
the armatures of coacting relays, one in each
main-line circuit; said armatures: circuits
branching from said local circuits; and said
branch circuits being closed through the ar-
mature of said adjustable relay.

6. Ina selective system, a pair of polarized
relays, the armature of one of which is pro-
vided with a plurality of contact-plates, and
the armature of the other of which has con-
tacts which coact to make electrical connection
between 1tself and any one of said first-named
contact - plates; ‘said armatures mounted to
Swing,‘ magnet-coils of said polarized relays
in circuit with 4 source of electrical energy;
sald source of eléectrical energy; and means
for energizing said maﬁ'nets In suceession and
~ mdependently '

7. In a selective system for electrical cir-
cults, main-line circuits; a source of electrical
energy for each; twoor more polarized relays,
one in each of said main-line circuits; a plu-
rality of contacts on the armatures thereof
said armatures; means for reversing the cur-
rent 1n saild main-line circuits to select and en-
gage a palr of contacts, one on each of said
pola,rued relays.

3. In a selective system of the class de-
scribed, main-line circuits: a source of elec-
trical energy; polarized relays, one in each of
sald main-line circuits actuated by different
strengths of current lowing in said main-line
circults; contact plates and pins secured to the
armatures of said polarized relays, said con-
tact-plates being insulated from each other:
said armatures; SWItch magnets having their
magnets in circuit In the main-line circuits

and adjustable to be actuated by given cur-

rent strencrths, and means for closmo* the
main-line circuits, varying the str enwth of
electrical ‘current therein, and chanwm@ the
direction of current-flow.

9. In a selective system, a plurahty of po-
larized relays; armatures for said polarized
relays, sald polarized relays arranged with
the armatures at right angles to each other: a
plurality of contacts on the ends of said arma-
tures, the contacts on one of said armatures
arranged to engage the contacts on the other:
means for causing the armatures of said po-
larized relays to oscillate to the right or left
from a normal central position; means for
causing one of said armatures to oscillate be-
fore the other as desired, in order that any
one of the contacts on one of said armatures

o
one of the contacts on the other of said arma-
tures. |

10. Inacircuit-selecting system of the class
described, a source of e]ectrlcal energy main-
line circuits having a plurality of polarized re-
lays in circuit therem a plurality of contacts
on the ends of the a,rma,tures of said relays
each insulated from the other; said armatures;
means for closing an electrical circuit through
any palr of said contacts one on each of said
armatures; local circuits attached to said con-
tacts; branch circuits branching from said lo-
cal circuits; switches connected in the main-
line circuits to the armatures and contact-
secrews of which the branch circuits are at-
tached. |

11. Inasystem of the class described, main-
line circuits; asource of electrical energy and
polarized relays in said main-line circuits, of
automatic switches, the magnet-coils of which

are in sald main- hn(, circuits; sald magnet-

colls: armaturea for said automatl.c sw1tches*

ﬁmeans for varying the current in said main--

line circuit to actuate said armatures: local

lines selected and controlled by said polar--

ized relays; branch lines extending from said

local lines to contacts on one of ssud automatic
switches;
the armatu re of said automatic switch w1th
contacts on the other automatic switch: an ar--

means for electrically connecting.

mature for said other automatic switch; and

“a source of electrical energy in circuit with

the armature of said other automatic switch.
12, Inasystem of the classdescribed, main-
line circuits; a source of electrical energy
therein; a pair of polarized relays, the mag-
net-colls of which form part of said main- lme-
circuits; said magnet-coils; armatures for said
polarized relays, said armatures coacting to
select and control local lines: said local hnes, a
pair of coacting automatic swwches the mag-
net-coils of which * are In said main-line cir-
cuits; sald magnet-coils; spring-controlled
armatures for said antomatic switches: means
for varying the current in said main-line cir-
cult to actuate said armatures: branch lines
extending from said local lines to contacts on
one of said automatic switches; means for
electrically connecting the armature of said
automatic switch with contacts on the other
coacting switch; an armature for said other
coacting switch; and a source of electrical en-
ergy in circult with thearmature of sald other
antomatic switch.
13. Inaselectivesystem, main- lme circuits;
a source of electrical enerey for each: a polar-
ized relay in each of said main-line circuits;
means whereby contacts on the armatures of
said polarized relays will engage and select a

oiven local eircuit; branch circuits of said lo-

cal circuits; and means in said main-line cir-
cults codperating with the polarized relays to
select any one of said branch circuits

14. Inaselective system, main-line circuits;

may be brought into engagement w1th any | a source of electrical energy; a plurality of re- .
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lays, one in each of sald main-line circuits:
armatures for said relays, having a plurality
of contacts thereon, arranged so that one of
the contacts on one of said armatures may en-
gage any one of the contacts on the other of
sald armatures; local circuits terminating in
said contacts; means whereby any one of said
local eircuits may be selected by varying the
sequence of the impulses over each of said
main-line circuits; and means whereby any
one of the branch circuits of said local cir-
cuits may be selected by the varying of the
sequence of the 1mpulses over each of said
main-line circuits.

15. Inaselective system, main-line circuits;
local circuits; a polarized relay in each of said

main-line circults; armatures for said relays;

a plurality of contacts on said armatures, said
contacts being so arranged that a pair, one
on each of sald polarized relays, may be se-
lected and engaged to select one of said local
circults by varying the sequence of single im-
pulses over two of said main-line circuits.

16. Inaselectivesystem, main-line circuits;
a source of electrical energy for each; polar-
1zed and non-polarized relays in each of said
main-line circults; means whereby said polar-
1zed relays will coact to bring into engage-
ment a pair of contacts, one on the armature
of each; said armatures; said contacts; means
whereby the sequence of the impulses over
the main-line circuits may be varied; and
means whereby the strength of the impulses
over the main-line circuits may be varied to
select any one of a plurality of local circiits
and any one of a plumhty of branch circuits
of said local circuits.

17. Inaselective system, codperating main-
line circuits; local circuits; a pair of polarized
relays, one in each of two of said main-line
circuits; armatures for said relays; contact-
points on sald armatures, so arranged that the
engagement of the contact-points of one ar-
mature with the contact-points of the other
may be varied by reversing the direction of
current through either of said main-line eir-
cuits, whereby a plurality of local circuits
may be selected.

18. Inaselective system, codperating main-
line circuits; local circutts; a pair of polarized
relays, one in each of two of said main-line
“clrcuits; armatures for said relays: contact-
pointston sald armatures, so arranged that the
engagement of the contact-points of one ar-
mature with the contact-points of the other
may be varied by reversing the sequence of
the 1impulses through said main-line-circuits,
whereby a plurahty of local circuits may be
selected.

19. In a selective system comprising three
main-line circuits, a polarized relay in each
of said main-line circuits; a source of elec-
trical energy for same; armatures on said po-
larized relays; a plurality of contacts on the
ends ot each armature, said contacts being in-
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sulated from each other: said armatures be-
ing so arranged that upon energizing two of

sa1ld main-line circuits the contacts on two of

the armatures will be brought into engage-

ment by single characteristic impulses sent

over two of sald main-line circuits.
20. Inaselective system, main-line circuits;

local circuits; a common relay in one of said

maln-line circuits; an armature for said re-
lay: contact-points on said armature; comple-
mental relays in each of the other of said
main-line circuits; armatures for said relays:
contact-points on sald armatures, so arranged
as to coact with the contact-points on the ar-
matures of said common relay to select one
of sald local circuits upon the passage of a
single electrical impulse over two of each of
their respective main=line circuits.

21. Inaselective system, main-line circuits;

local circuits; means in one of said main-line
circuits adapted to engage with means in any
of the other main-line circuits whereby the

selection of local circuits may be varied bv

varying the direction of a single impulse
through each of said main-line mrcults
22. In a selective system, main-line circuits:

local cirenits; relays in each of a plurality of

said main-line circuits; armatures for said re-
lays; insulated contact-points on said arma-
tures; a relay in another of said main-line
circuits; an armature for said relay; contact-

.pomts on sald armature adapted to engage

the contact-points on the armatures of any of
the first-named relays, and so arranged that
such engagement may be varied by varying
the direction of the current through either of
the relays excited, whereby a plurality of
local circuits may be selected.

23. Inaselective system, main-line circuits;
local circuits; branch circuits of said local cir-
cults; means in each of said main-line circuits
coacting to select one of said local circuits by
thelr engagement, and means also in each of
sald main-line circuits to simultaneously se-
lect one of sald branch circuits, said last-
named means belng so constructed that the
selection of branch circuits may be varied by
varying the strength of current passing
through said means.

24. Inaselective system, codperating main-
line circuits; local circuits: branch circuits of
said local circuits; a plurality of relays in each
of said main-line circuits; armatures for said
relays; a plurality of contact-points on said
armatures, the contact-points on one of said
armatures adapted to engage with the con-
tact-points on the other; means whereby the
selection of local circuits may be varied by
varying the sequence of the impulses over a
plurality of the main-line circuits; and means
whereby the selection of branch circuits may
be varied by varying the strength of said im-
pulses.

25. Inaselective system, main-line circuits;
local circuits; branch circuits of said local cir-
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cuits; a pair of rela,ys._, one 1n each of two
maln-line circuits; armatures for said relays:

contact-points on smd armatures the contact-

points on one armature adapted to engage
with the contact-points on the other armature,
and so arranged that the selection of local
circuits may be varied by varying the selec-
tion of single impulses over each of said main-
line circuits; and means for varying the se-
lection of bmnch circuits.

26. Inaselective system, codperating main-
line circuits; local cirenits; branch circuits of
sald local circuits; a pair of polarized relays,
one in each of two of sald main-line circuits:
armatures for said relays; contact-points on
said armatures, so arranged that the engage-
ment of the contact—pomts of one armatme
with single contact- -points of the other may
be varied by reversing the direction of cur-
rent through etther of 5&1(1 main-line circuits,
whereby a plurahty of local circuits may be

elected and means whereby a plurah’w of
branch cucults may be selected by V&I‘VII]'D"
the strength of said impulses.

27. In aselectwe system, codperating main-
line circuits; local circults; branch circuits of
‘said local cn'cmts, a pair of polarized relays,
one 1n each of two main-line circuits; arma-
tures for said relays; contact-points on said
armatures, so arranged that the engagement
of the contact -polnts s of one armature WIth the
contact-points of the other may be varied by
reversing the sequence of the impulses through
said main-line circuits, whereby a plurahtv
of local circuits may be selected; and means
whereby a plurahtv of branch 01rcu1ts may be
selected by varying the strength of said im-
pulses.

28. Ina selective system, main-line circuits:
local circuits; branch clrcults of said local cir-
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cuits; selecting means in one of said main-line
circuits: complemental means 1n each of the
other of sald main-line clrcmts SO arranged
that the means in the first- named main- hne
circult will engage with the complemental
means 1n any of the other main-line circuits
to select any one of said local circuits by sin-
gle electrical impulses over each of said main-
lme circults; and means to select a correspond-
Ing branch circuit by varying the strength of
Sald impulses.

29. Inaselective system, main-line circuits;
local circuits; branch circuits of said local eir-
cuits; a common relay in one of said main-
line circuits* an armature for said relay: con-
tact-points on said armature; complemental
relays in each of the other of said main-line
circuits; armatures for said relays; contact-
points on said armatures so arranged as to
coact with the contact-points on the arma-
tures of said common relay to select one of
sald local circuits upon the passage of a single
electrlcal impulse over each their respective
main-line circuits; and means to sélect a cor-
responding branch circuit.

30. Inaselective system, main-line circuits;
local circuits; branch circuits of said local cir-
cuits; means in one of said main-line circuits

-arranﬂ"ed to contact with means in any of the

other main-line circuits, whereby the selec-
tion of local circuits may be varied by vary-
1ng the direction of a single impulse through
each of said main-line circuits; and means tor
varying the selection of branch circuits by
varying the strength of said impulses.

ALBERT D. NEAL.

Witnesses:
Ricaarp P. ErrioTT,

H. M. KgLso.
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