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To all whom it may concern: ‘

Be it known that I, Epwarp E. Cement,
a citizen of the United States, residing- at
Washingfon, in the District of Colwmbis,
have invented certain new and useful Fmn-
provements in Selective Apparatus fer Sys-
tems of Communieation, of which the fol-
lowing is & specification, reference being had.
therein to the accompanying drawing. =

My inventionrelates to-systems of commu-
weation and hes for its object the prodwe-

tion of a simple and efficient means of select- L

ing any one of a suitable number of pieces
of apparatus or circuits tobe affected rdne

Briefly- stated, my invention consists in.
making combinations of relays which con-
trol the apparatus ar ci¥enits in question, the

number- of relays being less tham the total |

number of- circuifs or pieces of apparatus
to be contrelled. The relays themselves are
then actuated or energized im proper order
and iir the proper combination by means of

-cirenit closers of suitable type. In the pres-

ent case these circuit closeps are illustrated
and described as simple keys-or pushbuttons.
For purposes of ilustration 1 have shown

‘one telephorre-circuit whieh may be connect-

ed to any one of thirty others through the
ageney of thirteen relays, each relay having
its own key, and the number of keys there-
fore also being thirteen, ten in one set and
threg in the other. - ,

. The underlying principle of the invention-
is this, that by requiring a eircnit to beclosed
at two-points, in order to effect its completion,
combinations of cireait closers may be ef-
d. In the present ease I divide fhe
thirty individual circuits into three groups
of ten each, which are normally disconnected
from anything: Eaclr group, however, goes
to ten pairs of contacts en a relay which
closes them all at once, thereby commecting
each circuit to a short braneh, correspend—
ing- branches from all of the relays being-

connected together in parallek The single |
circuit on the other side of the-system, which-

1s to be conmected to any ene of the thirty

mentioned, is connected in multiple to pairs |

of contacts in all of the ten individual or
units relays, and the corresponding contacts
are connected separately and respectively ic
theten multiple branches of the three group
refgyss: - '
Assuming that circuit No: 26-is to be con-

F neeted to the common cireuit, the third group

- of “tens” relays is energized and: the 6th
- single- or unifs relay. The civeuit s thus
closed through No. 2 bramch of the group-

| relzy, and threugh No. 6 extension of the &

- 6th single relay, which-is the only one of the
- group that is closed: all the way through
- Itis obvious that the circuit closers instead-
| of being keys or buttors may be relay con-
- tactsy switch contaets or amy other desired ¢
_ circudt closers. ’
My invention is Hlustrated in
| panying drawing In which— )
. Figure I is & disgranm: showing one em-
“bodiment of my invention. Fig 7 is s view
- illustrating a locking cirenit: Fig: § is a
" view shewing- z modified form of locking
cirewit. D
Referring te Fig. T diageaur shews thorfy
hne terminals on- one side, any one of
- which can-be selected and connection-effected
“therewith frem the ether-side. In this dia-
| gram, F have shown three relays mearked re-
" spectively R, R? and R%, eaclr of whiclreon-
-trols 10 pairs of contacts. TheseT eall the
“tens” relays. On-the other side I have
‘shewn 10 relays marked R’, R, R% R7, R,
R, R R, R and R*, which I sirall call
““units” relays. Each of these relays con-
- trols a single pair-of contacts, The reason &
- for showing pairs of contaets is that the cir-
cuits centrolled by the relays are metallie:
The tens relays are connected by wires 2, 4
i and- 6 respectively fo keys T4 T2, and T%
- Al of these keys are coimected by a-commen
wire 8 to-a suitable battery B. “The return
- frem the relays to the battery is effected
' through the ground, but of course- may be .
by means-of & wire or wires if desired. The
units relays R’, B3, R, ete., are connected
threngh wires 1, 3, 5, 7, 9, 11, 18, 15, 17 and
19 to the keys U, U®, U, U4 U3, U°, U, U5,
- U%,U*, respectively. These kevs are con-
neeted to the battery B through a commeon
[ wire 10. Between the two sets of relays a
cable € passes, which is conrposed-of 10 pairs
| of wires, whicli may be designate® by the
letters a; &, ¢, d; ¢, f, ¢, A, i, 4, and which are
cennected and disposed as follows: AlF of
the pairs sre multipled to the L0 pairs of !
contacts or eaeh of the tens relays. Thaus,
| the first pair ¢ goes to the first pair of con-
tacts on each: of the relays R, B2, Rt. The
second: pair b goes to the second pairof con-
tacts bmeach of thess relays, sndssron. The
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. corresponding or coSperating contacts of the

relays are connected to the individual lines
or circuits to be selected, thus, in the relay
R appear the terminals of lines #1 to #10;
in relay R? appear the terminals of lines
#11 to #20; and in relay R* appear the
terminals of lines #21 to #30. Each of the

' 'pairs a, b, ¢, etc., is connected to the single
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. the cable C. As these pairs are distributed

35

: ﬁair of contacts in one of the units relays
h o X4

R?%, R* ete.- Thus, the pair a appears

, oniy in the relay R/, the pair f appears only

in the relay R*, and so forth. I have shown
the contacts of all the units relays connected
on one side to a common circuit, 12, to which

"is_connected a telephone O. I have shown

line #1, which is the first outside line on
relay R, connected to a telephone S; and it
is to be understood that all the other ter-

minals may be connected: to similar or any

desired apparatus. :

The operation of selecting any one of the
lines represented on the tens relays is as fol-
lows: Suppose it be desired to connect the

telephone O with the telephone S; the line"

circuit leading to S is #1, which -appears
only in the terminals on relay R. Hence

the operator presses the key T to energize’

the relay R through the following circuit;
B, 8, T, 2,,R and ground. ‘Relay R in
pulling up connects all of the lines #1 to
#10 onto the pairs of wires a, b, ¢, d, etc., in

among the relays R’, R, R®, ete., it follows

“that we have thus connetted the lines #1 to

310 to the units relays respectively from R’
to R*, and by energizing any desired one of

. these relays we may select any one of .the

individual lines which have become thus con-

- nected. ' In the present case the operator de-
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presses the key ‘U’, which closes the cireuit:

of the relay R’ as follows: B, 10, U’, 1, R’
and ground. Relay R’ in pulling up con-
nects the pair of wires g to the pair 12 lead-
ing to the telephone O, and thus as long as
the two keys T’ and U’ are depressed this
connection will remain established. :
“To take another example, suppose it be de-
sired to select and connect with line #17:
the keys T2, and U” are depressed. -Simi-
larly by varying the combination of tens
and units keys and thereby energizing the

' tens and units nelays in corresponding com-
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binations,
selected.
I have employed the keys herein shown

any desired line or lines may be

for. purposes of illustration because they

constitute the simplest and best known form
of circuit closers, but in practice other forms
of circuit closers are more frequently em-
ployed. Thus in adapting this arrangement
to & signaling or telephone system, instead
of depressingtwo keys in order to select a
desired _circuit, it is simpler to simultane-
ously close two contacts constituting termi-
nals of the desired relays. Such an arrange-

939,186

ment which is shown in my prior applica-
tion 296,833, filed January 19, 1906, is also
shown herein in respect to line 20." A key
T?° controls a relay R*°, which when ener-
gized completes the battery circuit through
wires 40 aiid 180 to the relay circuits 4 and
18, simultaneously. Thus the depression of
the key T*° or the energization of the relay
R* will always connect the line 20 to the
circuit 12. , L
It will be understood that the keys and
the relays shown herein are merely used for
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purposes of illustration, the invention lying .

not in the circuit closers used in the initial
control of the circuit system, but in the ar-

‘rangement of the tens and units relays, and

their circuits, used in various combinations

so as to produce a total number of possible

selections and, connections greater than the
number of relays employed. It should be
observed that the relation of these relays
is not limited to a decimal relation.. Thus,
the number of contacts carried on the relays
R, R? etc., is limited only by the require-
ments of good practice, and the possibility
of obtaining sufficient power in the actuat-
ing electromagnet. Similarly, the number
of relays R, R? and R* which may be em-
ployed is not limited, nor is the number of
the units relays R’, R?, ete. For example,
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twenty relays R, R? etc., ¢ould be provided .

each of which had its ten pairs of contacts
multipled in a manner similar to those in
the figure. Any one of two hundred lines
could thus be selected. Or, ten relays R, R,
etc. may be provided each with twenty pairs
of contacts. It would then be necessary to
provide twenty pairs of wires in the cable C,

and twenty individual relays R’, R%-R3, etc.
Numerous other arrangements will suggest

themseélves. v

In applying this invention to a telephone
exchange, the circuits 1 to 80 shown herein
would be subscribers’ lines, and the circuit
12 a trunk or other connective circuit.

I have described my controlling relays as

single wound, and depending entirely upon’

the selective circuit closers. By providing
each relay with a second winding, and a

pair of controlling contacts therefor on its

armature, and by running a common battery
wire. to all of these contacts as shown in
Fig. 2 each relay may be made to close its
own circuit whén it 1s energized, so that it

-will remain energized as long as the com-

mon hattery locking wire is intact. To un-

‘lock the relay I place a key in this common

battery wire so that it-may be opened at

will for restoring purposes. ~ A still simpler

arrangement, which is also self-locking, is
to connect one of the contacts on the relay
armature with the hattery ‘wire, and the
other with a point on the battery side of
the single winding. This arrangement is
shown in Fig. 3.

hus a temporary closure
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of therelay eireuis sarough the controlting-
will cause it-to pull up and maintain
its-single winding
g wire is intset. Sueh
vs are well kn
but their applieation to- my type ef
systent I consider mvolves invertion, and L
shalf therefore clainr the combination.
Having th

the battery eennections on
as long as the loekis

self-locking

r relays

£

ent-iss

E In an electrical system = series of cir- |

enits, & set’ of relays each confah

mmals of a_plurality of said circuits, x esble

© wires-conneeted in multiple

te-cerresponding ternvinalein slt of saidre.

Iays, and a supplementary. set of relays, each

supplementary relay controlling & branch
‘om one only of the cable wires.

20- 2. In an electrical system, a series of cir-
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" set of trunk wires conmected
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to corresponding terminals in all of said

cuits, & set of relays eaeh containing termi-

nals.of g phurality of said circuits; a eable-

or set of trunk wires connected in multiple
re-
lays, a supplementary set of relays eacly con-
trolling ene only of the cable wires; and a
circuit closer for each maiw and supple-
mentary relay; whereby the operation of
said eivcuit elosers in pairs will effeet com.
plete selectien and connection of any one of

the eirenits. ' ,

3. In an: electrical system, a series of cir-
cuits, a set of relays each ‘contairing ternyi-
nals of & plurality of said eircuits, a cable or
set of trunk wires conmeeted in multiple to
corresponding terminals in all of said re-
lays, a- snpplemerntary set of relays eack con-
trolling" ene only of the eable wires, and a
cireuit closer for each main and supple-
mentary relay, with self-locking means on-
each relay, and means for controling the

same, associated with the actuating circuit
eloser, -

4. In an electrical system, a series of eir-
cuits; a set of relays each contsnimy termi-
nals of a plurality of said eirewits, & cable or-

corresponding terminals in all of smid re-
Iays, a supplementary sef of relays eaclt con-
troiling one only ef the cahle weires, and- a-

circuit closer for each main and supple- |
mentary relay, together with a supplemen- [

IWIE f} %ﬁgfﬁt, i
sefecting |

us described my- inventisn what F o
to-secure by Letters Pat- |

in mmltiple to |

a

| tary locking winding en- each relay, a lock-
ing- eirenit for said windings closed when &
relay is eriergized, and _mears for opeming 55
the same-assoeiated with the cirenit closers
5. Means for effecting eonreetion between
yone of a-plurality of cireuits; and a conr
IOt elreuit, eomprising a-set of relays each
echiamng esntacts-of & group of said eir- 60
ts, & second set of relays ecrrespondi
number to the number of cireuits i
- group; a steb cable ortrunk wires ako equial
- groups aud respeetively connected in mu
greups, alse having each wireconneeted b
thre: contaets: of a partienhar relay-

T

| Hself to i
fo the second set, whereby a circuit may be.
Cidentified and conmected by- first seleeting 79-
| the gromp in which it is t6- be found, and-
-alse selecting the unit wire ar b group
6 It am electric at system, means for se-

- Jecting and conmectin ¥ oneof a plu- 175,

-rality of circuits which consists of 2 phe

-rality of sets of elements, with intermediate:

extension cireuifs op branches exteriding be--

tweens them less in number than the tetzk

number of circuits to be served and s fnal 86
extension cireuit eommeon to them- all; each

- element of the first sef adapted wherr ge-

‘Ftuasted to- select and conneet te the inter

mediate extensions all of group of cir-
-cuits, and each element of the second set 85
_adapted when actuated to select anid conmect
threugh te the common circuit a sigle unit
-out of the: greup, corresponding to the eir-
- cuit to be selecfed.
- 7. Means- for electrieal selection of cir- 9o
cuits comprising & phurality of sets of ele-
ments,” with trunk eireuits between thewm
less in number than the tetal namber of cir-
| cuits to be served, said trunks having aceess.
-in multiple to every elenrent of a preceding $5
set, but being distributed among elements of
-2 succeeding set, together with means for ses
- lectively- actuating the elements.
Iii testimony w%ereoff I affix-my signature
iy presence of two witnesses,
Witnesses: '
E.- Epmoxngrow, Jr.,
James H. Mazz,




