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To all nihom, it may concern; 
Be it known that we, EDWIN W. PRESTON 

and GEORGE i. NICKERSON, both citizens of 
the United States, residing at Sioux City, 
in the conty of Woodbury and State of 
Iowa, have invented new and Seful im 
provements in Relay Systems, of which the 
following is a specification. 
Our invention relates to a system of re 

lays, the operation of which is automatically 
controlled by speech-currents from a tele 
phone transmitter, or similar Wei is currents. 

It is especially serviceable in long-distance 
telephony as commercially practised, for the 
purpose of connecting repeaters; yet is sus 
'eptible of use in wireless telegraphy for 
operating local soulders ol' it may be used 
it; connection with telephone service inetel's. 
We seein describe and illustrate Gir sys 

ten in a duplicate symmetrical form for re 
versibly directing a repeating device; bitt, 
we would not be understood as, or limited 
to, practising our invention solely for this 
pillose. 
The installation for the purpose above 

mentioned is preferably made as a portion 
of a cord-circuit of an exchange switch 
board. it, inay be located at 'iny point 
in termediate between two telephones which 
it is lesirous to connect. 
The repeater which we prefer to employ 

consists, on its receiving side, of a perma 
ment nagnet wound with helices of wire; 
and of its transmitting side, of a transmit 
ter, controlled by the magnet and in cir 
cuit with a lattery and the primary of an 
inducti?: coil having two windings. This 
typy of 'epeater is familiar to all versed in 
the art, and that its use amplifies transmis 
sion is conceded; but, heretofoie it has been commercially impracticable chiefly because 
of its adaptability for one-way transmission 
only. This difficulty we have overcome. 

In the installations presented iby Randall 
in United States Patents 1,008.800, 1,008,801 
and 1.008,802, apparatus are disclosed for 
reve'sing repeaters, but they seen imprac 
tical in-as-much as they are manually con 
trolled. This defect we have eliminated. 
We have perfected a system which automati 
cally directs : repeater with respect to two 
substations, according as the direction of 

ission. 
We utilize a 

sci’ibed repe: 
purgose of 
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Ove-de piurality of the 
S, or reproduce's - 
sforming the 'aihe W23. 

i812. Serial No. 378,432. 

induction coii to a 
to operate a relay, 

Currents generated in an 
potential sufficiently high i. J. 

as vill be presently inade more clear; it 
One for the usual purpose of reprodiring 39 
Speech from one telephone to another. 
sin plify our description the £oriae 
hereinafter be called transformers. 
other mechanical devices requisite ior 
installation are relays, batteries, condensers 85 
and impedance cois, all of well known ty 
or of such specialized form as will be readi 
apprecitate from the following descripti 
reference being iaid to the accompan 

agi'ailinatic 'i 
n being represenie 

- v drawing, which is a d 
our invention, a substai 
at each side thereof. 

In the illustration the substations A, a 
B are equipped as usual, each having a trans 
mitier in local circuit with attery and the '5 

8. 
io 

- s aries being associated, respectively, witi ins 
tallic circuits f. and ) as customary. Tha 
C; Clai (, is shown rectly connected to a 
repeater circuit or link A, in nultiple with 
a loop 3 '' and normally-open at is ope 
site end. The loop A' terminates on inally-closed contact-springs S and 8 
what is comi).Only known as a stow-tact 
relay. Associated in series with said cy: 
the receiving side of a transformer 2, ... . . . 
prised of helices of wire 12 upon a per . 
nent magnet 12. The d 3. CS hragm of a 
bon-celi transmitter 12" is arranged to yard 
and within the magnetic field of 
net, and said transinitter is in local cir 
with battery 12 and an induction coi 
mary 12; a seconday winding th 
is directly coinected to a siniilar ti': 
13, coasisting of a permanent in agret 33°, 
with helices of wire wound thereon 13, a 

9: 

transmitter 13, similarly associated wit: 
said in:gnet, and in series with battery 13 
and a primary of an induction coii i3. Oris 
ter:Yinal of tile secondairy winding i3 oil it 

- 

said induction coil is connected, through, bat 
tery 13, with one side of a reisy ; and the 
opposite terminal of said secondary is con 
nected, through a cen 4, with 
tact-spring 2 of a relay 2, adapted C 

one side of til 

th maliv-ciosed tact of its two the normally-ciosed contact of its two 
2 and 2', the former being connect 

a rela a relay ... (ple 
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tally-closed circuit for flow of cirrent from 
it attery 16 through the relay . This cur 
e; it is list le of oily sificient potential to 

{ }ly partially energize the relay 1, as it is 
not desired to attract the a 'nature thereof 
only as cirrent flows from the secondary 
13. A colitiester it is collected across the 
(:(lit: ct-s) rigs 2 and 2', designed to absorb 
the (scillations incident to the opening of 
said spirings. The condenser 14 prevents 
the flow of current fron battery 16 back 
through the secondary 13". The presence of 
tle impedance coil 15 and the condenser 14 
is, however, arbitrary; but their use seems 
more economical in-as-inch as the resistance 
of the impedance coil is much greater than 
that of the indictio; coil secondary, and, 
therefore, traws less current. When asso 
ciated with lines of conparatively low re 
sistance, one or both of the transformers 12 
and 13 may be omitted. 
The relay 1 controls the normally-open 

contact of springs 18 and 19, the former 
being connected to oil terminal of a slow 
acting relay 3 and the latter connected to 
Gine side of the relay 2, the opposite sides 
of said relays being interconnected through 
battery shown at 1S. The slow-acting re 
lay 3 controls the contacts of three springs.-- 
3.3b and 39, the latter two being normally 
close?t and so adjusted as to open the loop 
B', connected there with, when said relay 
is actuated. Relays 4 and 5 and battery 19 
are connected in a series circuit terminating 
on the normally-open contact-springs 3 and 
3. Each of said relays has four springs, 
respectively, 4', 4', 4' and 4; and 5", 5", 5°, 
and 5, all the contacts of which are Jor 
mally-open. The contact-springs 4' and 4 
are directly connected with the receiving 
helices 2S8 of a repeater 28, and in multiple 
with similar contact-spirings 9 and 3' of a 
relay 9 in the companion circuit. The con 
fact-springs 4 and 4 are movable and are 
the termitats of the repeater link A. and 
multiple with contact-springs J.0" and 10" 
of a relay 10 in the corresponding circuit. 
To the contact-springs 5 and 5° are con 
nected the lines of the opposite repeater link 
i3 and the contact-springs 9 and 9 of a 
rejay 9 in the opposite circuit. 
contaci-springs 5 and 5 are connected with 
cytiaci.springs 10' and 10' of the reiay 10. 
; :d in nultiple with a circuit leading to the 
S coil lary, or transmitting side, 28 of the 
peater 28. 
The repeater represented at 28 is coin 

stricted Stalist antially the same as the trans 
forci's, as herein before mentioned, haying 
a perinanent magnet 28, helices of wire 
thereon, controlling a variabie resistance 28° 
in local circuit with battery 28 and an in 
diction primary 28, a second winding hieing 
shown at 28. 

5 e have described the construction of 

he into y'ah) is 

6,303 

one half the system shown and the com 
panion circuit is a replica thereof, the op 
eration of which is as follows: The rising 
and falling speech currents flowing from 

; Substation B over loop 13', (normally-closed 
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 transmitter 20°; thus causing a varia 
tion of the resistance of said transmitter, 
and a corresponding variation in the current. 
flow from battery 20' through the induction 
primary 20 associated there with. 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 
to flow in the primary 219 from battery 21d; 
(indary 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 simultaneously relays 7 
and 8, in local circuit with battery 26, the 
former relay opening the contact-springs 7 
and 7", thereby de&nergizing the relay 6. 
It is now clear that the relays 6 and 7 tilter 
nately interrupt one another continuously as 
current flows from the secondary 21'. 
relay 8, being slow-acting, cannot follow 
the rapid interruptions of relays 6 and 7, 
and, therefore, its armature remains at 
tracted during such interruptions and holds 
open the loop A', leading from the com 
panion circuit and terminating on contact 
splings 3 and 8°; and holds closed the con 
fact-springs. 8" and 8 and the circuit asso 
ciated there with thereby actuating the re 
at 27). The relay 9, by closing the contact. 
springs 9° and 9°, and 9° and 9, directly 
connects the link B. with the receiving side, (or windings 28, of the repeater 28. The 
relay 10, by closing the contact-springs 10 
and 10", and 10° and 10, directly connects 
the transmitting side, or secondary 28 of 
said repeater with the link A' of the com 
panion circuit. 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 

v's bstations, and rendering inóperative the 
corresponding apparatus by holding open 
the loop 3'. 

iIaving thus described our invention, 
what we claim as new and desire to secure 
by Tinited States atters Patent, is: 

1. The combination with two telephone 

isolated each from the other, of a sym 

turbance in the primary circuit causes an 

The 

lays 9 and 10, shown in series with battery 

i lines, normally inductively and conductively 
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metrical relay system, each half comprised 
of the following elements:--a circuit, closed 
when the other half is inactive; receiving 
helices, connected to one of said lines, by 
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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 secondary, related to said primary; 
a sensitive relay; a circuit connecting said 
relay and secondary; an impedance coil 
across said 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 the 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 half 
of the system operating. 

2. The combination with two telephone 
lies, normally conductively and inductively 
is lated each from 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 circuit; 
a local circuit controlled by the Sensitive re 
lay; two relays and a source of direct cur 
rent in the latter circuit; one of said relays 
adapted to interrupt the circuit containing 
the sensitive relay; a condensing means 
agross the point of interruption; the other of 
said two relays adapted to render inopera 
tive the other half of the systein: 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 inductive 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 
controlled by said electro-magnet for gov 
erning another circuit. 

4. The combination with two telephone 
circuits and a repeater, said circuits being 
normally conductively and inductively iso 
lated each from the other, of a switching 
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system of two halves, each half compris 
ing :-apparatus adapted to connect the re 
ceiving 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 relay 
adapted to control said apparatus and to 
prevent the reversal of the repeating tele 
phone; an electro-magnet adapted to govern 
said relay; an inductive link joining the 
electro-magnet and the telephone circuit 
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 with 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 definergizing said 
relay; and local electromagnets controlled 
by said relay. 

6. The combination with local electri 
magnetis, of a sensitive relay adapted to gov 
ern said electromagnets; a source of induced 
current for the control thereof: a source of 
direct current as an auxiliary to the induced 
current, for energizing said relay; and means 
for intermittently derinergizing the relay. 
Signed at Sioux City, county of Wood 

})ary, and State of Iowa, this fifteenth clay 
of January, 1912, in the presence of so 
witnesses. 

EI)WIN. W. PRESTO)N. 
(EORGE L. NICKERSON. 

Witnesses: 
W. I. SELG wick, 
C. C. SEDG WICK. 
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