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EDWIN W. PRESTON AND GEORGE L. NICKE

RELAY SYSTEIL

Application £

To all whom it may concern:

Be it known that we, Eowix W. "’nnﬂow
and Georer 1., Nicxersow, both citizens of
the United States, vesiding at Sioux City,
m the county of Woodbury and State of
Towa, have lment ed new and useful Tm-
provements in Relay Systems, of which the
following is a specifieation.

Our invention relates to a system of re-
Iays, the operaiion of whichis mtonntlc dly
controlled by speech-currents from a tele-
phone transmitter, or similar weuk (:urrents.

Tt 15 especially serviceable in long-distance
telephony as comnercially § ractised, for the
]mr;') e u‘[‘ connecting repe: ums, yut is sus-

eptible of use In w vireloss telegraphy for
upm ating local sounders or it may be used
ir: connection with telephone service meters.

We hevein describe and illustrate cur syse
tew in n duvlicate symmetrieal form for re-
versibly directing a repeating device:; but,
we would not be understood ns, or limited
tou, practising our invention solely for this
purpose.

The installation for the purpose above
mentioned ig preferably made as a pordm
of a md cirenit of an exchange s
board, yvet it may be located at zny pol
intermediate between two telephones which
it is desirous to connect.

The repeater which we preier to employ

cousists, on its receiving side, of a perma-
neat magnet wound with helices Gf wire;

and on its fransmitting side, of a transmit-
ter, controlled by the m agnet and in cir-
cuit with a battery and the 'prlmm'v of an
n&dn(‘u&‘x coil 1 wying two windings. This
type of repeater is familiar to all Versed in
the wrt, and that its use ampliffes transmis-
sion is conceded; but, herctofose it has been
commercially impracticable chiefly because
of 1ty adaptability for one-way tran nrn‘«swn
only. This difficulty we have overcome.

ILL the inlt‘alhﬁons pre csented by Randall
in United States Patents 1,008,800, 1,008,301
and 1,008,802, apparatus are disclosed for
reversing vepeaters, but théy seerd imprac-
tical in-as-much as they are mmmﬂlv con-
trolled.  This defect we nave eliminated.
We have perfected a system which automati-

eally dir m\, a repeater with vespect to fwo
the direction of

substa ‘Lin‘r, accordingﬂ as
fransinissio

Ve ufilize
seribed rep
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matly-closed civeuit for flow of current from
battery 16 through the relay 1. This eur-
rent be of only sufficient potential to

11

«nly partially encrgize the velay 1, as it is |

not desived to ativact the armature theveof
only as current flows from the secondary
185\ condenser 17 s connected across the
contact-xprings 2* and 2°, designed to absorb
the cseillations ineident to the opening of
said springs.  The condenser 14 prevents
the flow of current from battery 16 haclk
through the secondary 3% The presence of
the impedance coil 15 and the condenser 14
iz, however, avbitrary; but their use seems
more economical in-as-much as the resistance
of the impedance coil is much greater than
that of the induction coil secondary, and,
thevefore, draws less earrent. When asso-
clated with lines of comparatively low re-
sistance, one or both of the transformers 192
and 13 may be omitted.

The relay 1 contrels the normally-open
contact of springs 1° and 1b, the former
being connected o one terminal of a slow-
acting velay 3 and the latter connected to
one side of the relay %, the opposite sides
of said relays being interconnected through
battery shown at 18, The slow-acting re-
lay 3 controls the contacts of three springs,—
3%, 87 and 3¢, the latter two being normally-

adjusted as to open the loop

clased and so
B, connected therewith, when said relay
is actuated. Relays 4 and 5 and battery 19
are connected ina series cireuit terminating
on the normally-open contact-springs 3* and
3h. Each of said relays has four springs,
respectively, 4¢, 4% 4¢ and 4% and 57, 5h 5o
and 54 all the contacts of which are nor-
mally-open. The contact-springs 4+ and 40
are directly connected with the receiving
helices 28° of a repeater 28, and in mnltiple
with similar contact-springs 95 and 9¢ of o
relay 9 in the eompanion circuit. The con-
tact-springs 4” and 4% are movable and are
the terminals of the repeater link A7, and
multiple with contact-springs 10* and 10

of a velay 10 in the corvesponding civeuit. |

To the contact-springs 5 and 5° are con-
nected the lines of the opposite repeater link
B and the contact-springs 9 and 9 of o
vejuy 9 in the opposite civeuit. The movable
sontact-springs 5° and 5% ave connected with
contuet-springs 10" and 10% of the relay 10.
a.:d i mudtiple with a cireuit leading to the
s-condary, or transmitting side, 28¢ of the
repeater 28,

The vepenter represented at 98 is con-
structed substantinlly the same as the trans-
formers, ss hereinbefore mentioned, having
2 permanent magnet 28", belices of. wire
thereon, controlling « variabic resistance 98¢
in local eireuit with battery 98¢ and an in-
duvction primary 28°, 2 second winding heing
shown at 281,

We have described the construction of

8,300

one half the system shown and the com-
| panion circuib 1s a replica thereof, the op-
eration of which is as follows: The rising
and falling speech enrrents flowing from
 substation B over loop 137, (normalily-clased
at relay 3), and through the windings 20+
of the transformer 20, will vary the attrac-
tion of the permanent magnet 20° and ac-
cordingly cause vibration of the diaphragm
of the transmitfer 20¢; thus causing a varia-
tien of the resistance of said transmitter,
| and a corresponding variation in the eurrent
flow from battery 20¢ througlh the induction
primary 20¢ associated therewith. This dis-

intensified alternating current to flow from
the secondary 20' through the helices 21
of the second transformer 21; and in simi-
lar fashion the magnet 21° acts upon the
transmitter 21°, causing undulating currents
t to flow in the primary 21° from battery 219,
the current generated thereby in the see-
endary 21' passes through the condenser 22,
the contact-springs 7 and 7°, and, aug-
mented by the battery 24, (shown in cir-
cuit with the impedance coil 23), actuates
the relay 6, closes the contact-springs 6% and
6, thus energizing simultanecusly relays 7
and 8, in local circuit with batte v 26, the
tormer relay opening the contact-springs ¢
and 7%, thereby detnergizing the relay 6.
It is now clear that the relays 6 and 7 #lter-
nately interrupt one another continuously as
current flows from the secondary 21t The
relay 8, being slow-acting, cannot follow
the rapid interruptions of relays 6 and 7,
and, therefore, its- armature remains at-
tracted during snch interruptions and holds
open the loop A’/ -leading from the com-
panion eircuit and terminating on contact-
springs 8 and 8°; and holds closed the con-
fact-springs 8 and 8> and the cirenit’ asso-
ciated therewith, (thereby getuating the re-
lIays 9 and 10, shown in series with
at 27}, The relay 9, by closing the contact-
psprings 9 and 9, and 9¢ and 99, directly
cotinects the link B’ with the receiving side,
or windings 28, of the repeater 28. The
relay 10, by closing the contact-springs 108
and 10° and 10° and 104, directly connects
the transmitting side, or secondary 28! of
said repeater with the link A” of the com-
panion cirenit.  In a similar manner the
speech waves emanating from the substation
A direct the repeater 28 in the opposite di-
rection, inductively linking together the two
substations, and rendering indperative the
| corresponding apparatus by holding open
| the loop B,
Having thus described our invention,

what we clalm as new and desire to secure
| by Tnited States Tetters Patent, is:
| 1. The combination with two telephone
1

Iines, normally inductively and conductively

Pisolated each from the “other, of g Sym-

turbance” in the primary circuit causes an-
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metrical relay system, each half comprised
of the following elements:—a circuit, cloged
when the other half is inactive; receiving
helices, connected to one of said lines, by
said circuit; a variable resistance, controlled
by said helices; a circuit for said variable
resistance; a source of electrical energy and
an inductive primary contained in said cir-
cuit; an inductive secondary, related to said
primary; receiving helices, connected with
said secondary; a variable resistance, con-
trolled by said helices; a source of electrical
energy and an inductive primary, both con-
nected with said variable resistance; an in-
ductive sccondary, related to said primary;
a sensitive relay; a circuit connecting said
relay and secondary; an impedance coil
across sald circuit; a.condensing means in
series therewith; a source of direct current
in series with the impedance coil and sensi-
tive relay; a circuit controlled by the sensi-
tive relay; an interrupting relay, a slow-act-
ing relay and a source of direct current in
said circuit; the interrupting relay adapted
to alternately open and close the circuit con-
taining the sensitive relay; a condenser as
a shunt across the circuit portion opened;
means for preventing the operation of the
other half of tlie system, controlled by the
slow-acting relay; means governed by the
slow acting relay for connecting a repeat-
ing device with and between the said two
telephone lines, said repeating device being
oppositely directed, with respect to the halt
of the system operating.

9. The combination with two telephone
lines, normally conductively and inductively
ignlated each frem the other, of a relay
s, stem of two halves, each half compris-
ing:—a sensitive relay; an inductive link
associating said relay with one of said lines;
an auxiliary circuit for said relay; a source
of direct current in said auxiliary cireuit;
a local civenit controlled by the sensitive ve-
lay; two relays and a source of direct cur-
rent in the latter circuit; one of said relays
adapted to interrupt the cirenit containing
the sensitive. relay; a condensing means
across the point of interruption; the other of
said two relays adapted to render inopera-
tive the other half of the system; a local cir-
cuit governed by the last named relay and
controlling means for inductively linking
together the two telephone lines.

3. The combination with two portions of
a telephone line, said portions being nor-
mally directly out of conductive or inductive
relation each to the other, of a symmetrical

8

relay system, either half inoperative while
the other is active; and each half associated
with a different one of said line portions and
comprising :—an indunetive link; an electro-
magnet identified with one of said line por-
tions by means of said link; an auxiliary
circuit for the electro-magnet; a source of
energy and impedance means in said cir-
cuit; means controlled by the electro-mag-
net adapted to intermittently open the cir-
cuit in which the said magnet is connected;
condensing means as a shunt across the cir-
cuit portion opened; and switching means
centrolled by said electro-magnet for gov-

| erning another circuit.

4. The combination with two {elephone
cirenits and a repeater, saild circuits being
normally. conduetively and inductively iso-
lated each from the other. of a switching
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system of “two halves, ecach half compris- -

ing :—apparatus adapted to connect the re-
celving circuit of the repeating telephone
with one of the telephone lines and the
transmitting circuit of the repeating tele-
phone with the other telephone line; a velay
adapted to control said apparatus and to
prevent ithe reversal of the vepeating tele-
phone; an electro-magnet adapted to govern
sald relayi-an inductive link joining the
electro-magnet and the telephone cirenit
with which it is identified ; an auxiliary cir-
cuit for the electro-magnet; a source of cur-
rent and an impedance therein; a relay gov-
erned by said electro-magnet and adapted
to intermittently break said circuit.

5. The combination iith a source of in-.

" duced current, of a sensitive relay; a source

of direct current as an auxiliary to the in-
duced ~current for energizing said relay:
means for intermittently detnergizing said
relay; and local electromagnets controlled
by said relay.

6. The combination with local electrd-
magnets, of a sensitive velay adapted to gov-
ern said electromagnets; a source of induced
current :for the control thereof; a source of
direct eurvent as an anxiliary to the induced
current for energizing said relay; and means
for infermittently deénergizing the relay.

Signed at Sioux City, county of Wood-
bury, and State of Towa, this fifteenth day
of January, 1912, in the presence of &x07
witnesses.

EDWIN W PRESTON.
GEORGE L. NICKERSON.
Witnesses: '
W. L. Sepewick,
(. (. SEpewICK.

80

90

95

100

105

110



