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To all whom it may concern:

- Be it known that I, GEORGE 5. 11iNES, &
citizen of the United States, residing 1 the
city, county, and State of New York, have
invented certain new and useful lmprove-
‘ments in Telegraph Systems, of which the

following is a full, clear, and exact descrip-

tion. ._

My invention relates to improvements in
telegraph.systems
produce & new and improved system which
shall be simple in, its operation and less ex-

LY

pensive to maintain and eperate.
" Tt further has for its object to produce a
system which can be used as a duplex tele-
eraph systeém, and further to provide & sys-
as a quadruplex sys-
tem. | |

‘A further object of my invention 1s to do
away with the necessity n a quadruplex
system of having a battery contintously 1n

- circuit, whether a message 18 Leing sent or

not... - |
- Tt further has for its object to produce va-
rious improvements which-are hereinafter

~ described in the claims.

The following is a deseription of my 1in-
‘vention, reference l:eing had to the accom-

. panymng drawings, i which-—

30

- Figure 1 represents dingranmunatically the

‘gystem embodying my invention. Uigs. 2

“and 3 show details.

w5 stations A—A’.

~ Referring more particularly {6 the draw-
Sings, 1 is the line conductor connecting two
_ The two stations aie cach
equipped In the same manner and on s aes
count it is necessary to speeifieally s brate

- and describe but one of then

10

~mary 3 and sccondary
~ glosed magnetic elrcuit.

TFivst deseribing the tran-raitting meehan-
dsm, 2-s a transformer havimg the usual pri-
' 4 and o lammated

The primary andd

 secondary windings may have any NENHIG:

of turns, but preferally the secondary WinG-

5 ing 4 has the greater number of turns s o 2s

tf) l'l.lﬂ;]{ﬂ* t-h{;‘- t!'iln*:-?f{.)l'llll‘l' L Ht{“ll—iii? Ll

- former.

- _50
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“Branch conductor B’ to the Ime 1,

The secondary of the tranzformer
has one terminal electrically connected by o
witle 1fs
other terminal under sonie conditions ol ¢p-

eration is grounded through clectrieal ¢on-

- nectlons leading to the ground 3, and nnder

other circulustances to _'f.f:v _11-:91'0'111:11'1111' de-
“seribed, ls_open-cu'cmted. In the armnee-
ment shown, 1t 13 elecivieally connected to

and has for its object to

| the pivot of a pivoted armature 6 controlled
by a magnet 7. The armature 6, when the
magnet 7 is deénergized, makes electrical
engagement with a spring contact 8, which 1s
connected to the ground at 5 through an 1m-
pedance coil 9. -

The primary winding 3 of the transformer
s in series with a battery 10, this battery
being in a suitable source ol continuous cur-
reit such as & dynamo or & series of voltae
cells. Tt is in series with a transmitting key
having terminals 11—12 preferably shunted
by a condenser 13 and connected In series
with o muaenet 14, the circuit bemng com-
pleted in any suitable way, such, for -
stance, as by grounding its terminals at 15
and 16. A sounder S may be placed in this
cireuit to enable the operator to hear the
signals transmitted. . Connected with. the
line is & battery having two sections 17—18.
These parts are connected to the Iine at an
intermedinte point, so that.they are m re-
versed position, that is, onoe has its vositive
pole connected to the line, while the other
has its negative pole connected to the line.
These parts when connected jn clreuit 1In-
press upon the line impulses which preler-
ably are of greater strength than those -
pressed by the transformer 2. The electro-
motive foree of the scurce 18 1s I the same
divection as the electromotive foree of the
coil 3 when the key 11—-12 is closed, and the
| olectromotive foree of source 17 s 1n the
sume direction as the electromotive foree of
coil 3 when the key 11—12 is opened.  The
Lart 17 has its other pole connected to the
pivot of a pivoted armature 1%, which nor-
nally engages a spring contact 20 and holds
out of contact with the terminal 21 con-
heeted Lo the second pole of the battery see-
Gon 18, The spring contact 20 s connected
v branele conductor 13? to a contact 22
o which the dpring contaet 8 is normally
held out of engacement by the armature 6
when the magnet 7 18 deéncryized.
maonet 7 is in series with battery 23,
sounder S and transmitting key having con-
(aets 2425, preferably shunted by a con-
doeuser 26, The circuit containing these ele-
nents is completed m any suttable way, as
for ingimnee, by grounding at 27 and 28.

The appuratus as thus deseribed consti-
tutes an apparatus which will transmit nn-

e =l S ————— eyt "t—" T

| and it is to be noted that when signals are
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pulses suitable lov quadraplex telegraphy,
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battery circuits,
are open-circuifed. LThe transmission key

10

15

2

not being transm

2 4 ¥
.-:- [
JE Ty

ttad there are no closed
hint 18, ali-the batteries

e A

11—12 is used for the first side of the guadru-
plex and the key 2425 is used for the sec-
ondside. Intransmittingsignalsfor the first
side, the key 1i—1%2 is operated in the well-
known manner as in systems where a.pole
changer i used. Upon closing the key an

imduced current is set up in the secondary 4

1
)

‘and impressed upon the line.  This current
18 .8 natural or uncommutated alternating

current/and with the transformer properly

. constructed so as to have a closed magnetic

circuit, properly laminated, and windings of
high inductance, rises gradually and falls
graduaily so, as to have a distinctively wave

~form similar t6 a sine wave form.  The sine

20
larly advantageous, inasmuch as it is less

. 30
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actuated.

form of wave, while not absolutely necessary
for the operativeness of my system, is particu-

liable to produce disturbances in the system
and 1n neighboring conductors. Upon epen-
ing the transmitting key 11—12 a second

1mpulse Is set up in the secondarv 4 and im-

pressed upon the imne, this impulse being in
the same direction and the same result is
produced, as far as direction of impulse is
concerned, as though a pole changer had

been used. The battéry 10 is in circuit only

when the key 11—12 is closed and so is
therefore -always out of circuit when no sig-
nal is being transmitted. The socunder S

permits the operator to hear the signal
which he is transmitting. This key 11—12°

with the parts connectéd thereto may be
used in either single, dupléx or quadruplex
transmission. - |
~ When quadruplex transmission is desired,
the keyv 24—25 1s also actuated. The mag-
net 14 1s 1 series with the key 11—12 so

that when the circuit through the battery 10

1s completed by that key, the armature 19

of the magnet 14 is attracted, disconnecting

the battery section 17 from the spring con-
tact 20, permitiing the spring contact 20 to
engage the terminal 21 connected to the
battery section 18. This disconnects the
section 17 from the terminal 22 and con-
nects the section 18 to that terminal, thus
commutating the continuous current im-
pulse so as to make it synchronous in its

changes with what the induced impulses

would have been if key 24—-25 had not been
If the terminal 22 were con-
nected to the ground, the scetions 17—18
under these conditions would send impulses
to the lme 1, the impulse sent by the section

18 when in circuit being in the same direc-

tion and simultancous with the impulse sent

by the secondary 4 when the key 11—12 was

closed, and the impulsé sent by the section

86

17 corresponding in time and direction to

the impulse sent by ihie secondary 4 when
the key 11—12 wus cpened.  This being the

S —

-

J

['has nio control over the direction

\
&

case, corresponding signals iav be sent.

either through the transformer or through

the sections 17 and 18, or through one of

such means 1f the other is cut out.
what nappend when the key 24—25 of the
second slde 1s operated.

the armature 6, with the result that it is
clectrically disconnected from the spring
contact 8, thereby disconnecting one ter-
minal of the secondary 4 from the OTOUNG.

The contact 8 is thereby permitted to engage

This 18

70

__ When the. cireult
through the battery 23 is closed by the key

2425 the magnet 7 is energized, attracting

79

the terminal 22 connecting it to the ground. |

since one of the sections 17 or 18 is always
connected to the termiinal 22, it results that
whenever the transmitting key 24—25 is

i closed, a circuit is completed to the line 1

through either the section 17 or 18. This
means that whenever the key 24—25 of the

second side Is actuated, impulses corrs-

sponding to the movement of said key are
sent out over the line.

pulses. They may be sent by currents of
either direction or the current corresponding
to them may part of the time be in one di-
rection and part.of the time in the other di-
rection, this being determined by what is
being ‘done at the transmission key 11—12.
The sections’ 17—18 and the transformer 2
therefore supplement one another and take
the. place oif each other when either is cut
out of circuit. That is, when the circuit is

closed at 24—25, the transformer is cut out

of circult by the action of the armature 6
and the sections 17—18 send the impulses
which the transformer would otherwise send,
and in addition send an impulse correspond-
Ing to the closure of the key 24—25. When

the key 2425 is open, the sections 17—18

are both out of circuit and signals which
would otherwise be sent by them upon the
operation ol the key 11-—12 yre sent through
the transformer 2. * Signals can thus bhe sent
by the key 11—12 alone, or by the kev
24—25 alone, or the signals sent by thekey
24—25 can be modiﬁeﬁ by the key 11—12.
The 1mpulses from the battery sections
17—18 may replace those from the trans-
tormer 2, but the replacing impulses will be
synchronous in their alternations with those
which the transformer would have sent if

the key 24—25 had not been actuated.

With suitable relays in the line, two sepa-
rate messages can simultanecusly be sent
1n the same direction and received as de-
sired.

thus making the system a quadruplex sys-
tem. | ; o
Two relays for receiving messages trans-

1nitted from the far station A’ are shown at

29 and 30. 29 1s the relay for receiving mes-
sages rom the first side of the station A’, and

;e
)

This key, however,
of said 1m-

At the same time two messages can
be sent 1n the other direction and received,
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30 is the relay for receiving messages from |
‘the second side.

These relays have mag-

" netic cores surrounded by windings @, b and

10

15

~ the home relays.
construction, being grounded at 32 and hav-

polarize the
the relays.

which
movable armatures 36 and 42 of
The windings b b’ are in series

¢’ b and permanent magnets C (7,

with the ma

¢ o’ are in series with a false line connected
at the point 31 in multiple to the main line,
the windings ¢ and b and ¢’ and b’ being op-
posed to one another so that currents trans-

| mitted front the home station A through both

“of these windings produce magnetizing forces
in the respective home relays m opposition to .

one another, thus producing no eifect upon
he falsebineis of ordinary

ing an adjustable resistance 33 for maXking the
resistance equal to the main line resistance,

this adjustable resistance being shunted by

" a-condenser 34 and resistance 35, as in false

- cwecuit,

lines ordinarily used.

. The relay 29 has a
polarized armature 36, which has its move-
ment, in: one direction limited by a stop 37,
and its mavement in the other direction lim-

ited by a contact 38, controlling a local relay
it 39. The movable armature 306,

~whose upper portion 36 is of non-magnetic

30

+

“material, 1s controlled by a jockey 40 carried

bﬁ! a spring 41 (see Fig. 3) and acting to hold
e armature 36 into whatever position 1t
be thrown, that is, to hold it eithenr

-

may

against the stop 37 or in engagement with
‘the'contact 38.  This is necessary i my sys-
“tem because the main conductor 1 is ground-

ed at both ends and therefore does not have

“a current of definite polarity constantly im-

pressed upon it. The absence of such a con-

“stantly impressed current makes this system

- subject to
~ are inevitable in its operation, and may

‘a wheel carried by a spring..
are so related to theldever of*armuture 42 that
the point of engagement thercwith corre-
‘sponds to the terminus of a radius “which ig

the action of stray currents, which
also
be induced therein by currents in neighbor-
ing conductors. Such stray currents are
often times sufliciently strong to move the ar-
mature 36, if unrestrained by the jockey 40,

s0 as to result in confusion of the signals.
The relay 30 has a movable polarized arnia-.

ture 42 whese upper portion 42* is of non-
magnetic materizd. This armature s nor-
mally held in central position by Jockeys 43.
These jockeys in this relay tend to return the
armature to the central position and are pe-
culiar in their restraining action, in that they
exercise the oreatest strength at the start of
any movement of the armature 42, the re-
straining influence becoming less and less as
the prmature 42 moves in either direction
from the center. The jockeys each consist of
The jockeys 43

never either in line with the jockey spring, or
at right angles thereto, the result being that
lateral pressure of the lever always tends to

n line conductor, and windings

ments of the relay armature.

move one of the jockeys, and a downward
pressure of the jockey on the lever always
iends to move the armatpre about its pivot.
The movement of the armature 42 in either
direction is limited by the contacts 44
through which the local circuit 49, contaln-
ing the reluy 46, is completed. This relay
controls an armature 47 which, m turn, con-

trols the circuit 48. The jockeys are prefer-

ably constructed as in Fig. 3 consisting of a
wheel mounted at the end of a spring 41,

3

70

which is pivoted to a support at 50 and is add-

justed by two screws 9l which engage the

spring as they pass through it and bear
against the base 52. In the operation of
these relays 29 and 30, impulses which alter-

S0

nate in direction move the armature 36 of

the relay 29 to and fro so as to make and
break engagement with the contact 38. The
currents of these impulses, when supplied by
the transformer, are of less strength than
when supplied by the battery and therefore
operate the relay 29 without operating the
relay 30.

When the transmission key 24—25 on the
second side of station A’ is actuated, the bat-
tery 17-—18 of that station 1 connected in

circuit and the currents sent over the line are

stronger than the impulses by the transform-
ing device. Such currents are sul ficiently
strong to actuate the relay 30 of the station

A. - When the key 24-—25 of the distant sta-

tion is alone actuated, the relay 30 of station

A is the only one which responds, since the
impulses are all in one direction, which di-

rection is such as to hold the armature 36
against its stop 37, but inasmuch as the ar-
mature 42 is free to move in either direction,
it forces that armature in engagement with
one of the stops, 44. In cace the key 11-—12
of station-A’ is actuated at a time when the
key 24 —25 is closed, the current passing over
the linewill be reversed in direction,and this
reverse current will actuate both the arma-
tures 36 and 42.  The armature 42 will. thus
be moved over so as to make engagement
with the other contacts 44. A single mone-
ment of the armature 42 15, however, all that
is necessary to retstablisi the circuit 45, and
this moyement is so quick as to not cause the

100

105

110

11:

b |

relav 46 to release tts armature 47 and,.

therefore, does not produce any disturbance
in the local receiving system, such as hereto-
fore existed where the relays on the second
side have been unpolarized relays. In such
unpolarized relays the reéstablishment of-the

after a complete reciprocation of two move-
These two
movements necessarily required a greater
lapse of time and also set up in the main line

disturbing electromotive forces.

BRED

local circuit has only been brought about.

By reason of the fact that the relay 29 1s
responsive to impulses reversed in direction, -

and the relay 30 1s only responsive to current

130
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maximum “iotemm] during the entire period.

amﬁetant potential sources only are used and

“in the power and c: pacity of the m*tew em- |

5 things deseribed, among which are the fol-

| the receiving apparatus on the first side is

values, my system can bhe f"-pa;'r.:;rfei evel
when the notential impressed by the battery
1S NO 3110431' than the elebtromo tive Torces 1m-
pr ﬁsued oy the secondary of the tr amfrnmr T,

since the time constant of the eireuit will

prevent the transformer smpulses from pro-
duecing as high aurrents as those which will
be pr odur_,ﬂd bv the battery which, when it is
i ﬂ'*f*mt Hapresses upon the main line a

The Cﬂ}}fﬁbiﬂ:itlo_!l of the two kinds of current,
that 1s, the mduced current and the current
from constant potential sources, therefore,
enables me to secure new results superior to
those heretofore secured by the usual con-
stant potential sources only. Where such

——amwaam wmm

the second side 1s actuated by an increased
poteﬂtml the maximum potential necessary

vas much greater than the maxunum poten- |
‘tml necessary In my system, and the increase

ployed 18 correspondingly greater. ;
I believe that 1 am the iirst to do various

lowing, via: to combine the use of mduced
currents of definite polarity with battery
currents in the manner deseribed; to employ !
& polamz ed relay Tor both sides of the circuit,
and also to use p{)huzul relays in connec-

tion with devices for sending “induced cur-
rents over the Ai;le when the first side njone is
operated, and battery millﬁnt over the hne
when the second ,31{10 alone is operated, and |
fo substitute battery uumnm tor induced
currents, or parts thereol, when both sides
are actuated.

‘My mvention results m greater definite-
ness in the transmission and recerving signals
under all wndmom and particuls 11*; in web
weather when transmission is diffieult, SI1Ce

ensitive to currents of any strenegth so long
as thelr polarity is reversed; and the receiv-
ing apparatus of the second side is reSpOnS1ve
to currents from a constant potential source,

pm‘vlded the constant putﬂnml 1s at lﬂa::t ]

as great as the induced potential impressed
upon the line at the sendmg station.  More-
over, the relay of the sumyl side does away
with disturbanee in the mam line circéutt pro- |
duced by frequent demagnetization and
moveinent, the dematmotimtmn being elimi-
nated and the movement areatly w{lucui
a,ml lmthmmmv does rmt open | the Jocal re- |

L 018,342

| ley circuil controlled by the second side re-

tay in such a manner as to mterfere with ifs
desired action, |
What I claim 1s:
1. In a telegraph system, the combination
of & main line, two sources of current, one for
sending mmduced unpulses and the other for

Sendmr‘ continuous current impulses, a key
for a:,..ontmllmn' saitl induced lmpulses and

- commutating “said contm aous current 1mn-

60

65

pulses and a second key ifor interrupting ssid

mduced and continuous ﬂurrent 1m1')uiseﬁ
cme kind at a time, |

. ina teleﬂ oraph system, the combma‘twn
of a main iine, two sources of current, one for
sending nduced impulses and the other for
sent lmtr continuous current impulses, a. key
for nn‘rmﬂmw said mduced m’tptﬂses and

Jrnmutamm b.;ml continuous curreny 1m-
pulses and 2 second 1 key for mmterrupting said

mmduced and continuous current impulses
one kind at a time, and two relays, one re-

sponsive to induced and commutated cur-.

rents only and the other responsive to com-
mutated and uncommutated eontinuous cur-
rents only.

70

3. In a telegraph system, the combination

of 4 main line, two sources of curresd, one for

sending mduced impulses and the other for

sending continuous current impulses, a key
for controling said mmduced 1mpulses and
comuutating “said continuous currer
p”lb@b and a second key for interrupting said
mduced and continuous current impuises one
kind at a ulIﬂb and two polarized rei&ya,

one i “‘"prIlM’V& to induced and commutated

currents only and the other responsive o
commutated and uncommutated continuous
currents only, the former relay engaging a
single ctmt%t the latter emfa,umg forwar
and backw ard contacts.

80

¢ im-

80

89

4. In o telegraph system, the combination -

of 2 main line, two Semlmﬁ* keys, means for
unpressing “induced current 1mpuisns con-

trolled by one of sald keys, means for im-
pressing continuous current impulses con-

trolled by the other key, means for com-

mutating said continuous current lmpulsea

and suLatitutuw

sald commutated contin-

100

uous current illlp..,ll&{.,‘n for the induced im- 105

pulses-when both keys are actuated.

| (TLOE{GE E. HINES.
Witnesses:
P. J. CoLuins,
1. W’ &1 !‘?I*‘\IS PATTER
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