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{(Nomodel.}

To all whom it ma 7/ CONCEri:

Be 1t known that I, STEPHEN D. I [ELD, a
citizen of the United States residing in Yonk
ers, in the county of Westchester and State
of New York, have invented certain new and

useful Improvomonts in Multiple Telegraphy,

of which the-following is a specification.

The invention relates to the class of tele-
graphic systems in which two or more mes-
sages are sent Slmultaneously 1n the same di-
rection over a single main line. In operating
telegraph systems “of this character much dif-
ficulty is experienced in avoiding the produc-

tion of falsesignalsby reason of sudden changes

in the electrical condition of the maln con-
ductor, which oceur under. certain conditions

daring the operation of the several transmit-

ters. Theobjectof thisinvention is, primarily,
to avoid all disturbing effects upon the trans-

discharge, and to the varying currents upon
the line, and also to provide an economical
system of telegraphy.

In carrying out theinventionit is prefurred
to employ a generator capable of producing an

approximately-constant carrent, the direction

of which may be reversed, and the strength of

which may be varied by independentiy-oper- |

ated transmitters. Usnallyasuitabletransmit-
ter for sending harmonic 1mpulses to the line
is also employed. The corresponding receiv-
ing-instruments are respectively constructed
to respond to reversals of the current, to va-
riations in itsstrength, and to hfzrmomo or vi-
bratory impulses.

The detailsof the invention will be desceribed
in connection with tae acoompanyinﬂ' draw-
ings, in which—

Figure 1 1s a dl&DI"Llll showing the general
organization of the apparatus at one tormmal
while Fig. 2 illustrates a special orgamz&tlon
of the receiving apparatus. IKFigs. 3 and 4
illustrate modifications in the construotion of
the harmonie or vibrating receiving-instru-
ment and circuits therefor.

Referring to the figures, A represents an
electric generator of any suitable character,

preferably a shunt-wound dynamo - electric

generator. This generator 1s pr ovided with
saitable brushes or collectors, a’ and a*, from

which two conductors, 1 and 2, lead to a pole | to employ tho oro*amza,tlon known as the

‘mission of signals due to the static chargeand |

f

~ 1ts stop b°.

ohanomg transmitter, K'.
unites with the lever d' of the transmitter, and
the conductor 2 bifurcates through two ELGJ ust-
able resistances, b’ and b’ to two contact: -stops,
b* and °, against which two contact-levers, 0°
and b respeotlvely impinge. The lever 0’ is
actuated by an electro-magnet, B', the circult

through w hich is oompleted by a finger-key,

k', in a manner which will hereinafter ¢ appear.
XVhen the magnet B’ is not vitalized,the lever
b’ holds the contact-lever b° away {r om the stop
b*, while the lever b* is aliowed to rest against
When the magnet B'is vlt._ﬂlzed the
contact-lever b° is blouﬂht into contact mth
its stop 0% while the contact-lever b is Smml

taneously Sel)aloted from its stop ?°.

The contact-lever b" is connected by a con-
ductor, 3, with the earth at E', and the con-
tact-lever 1¢ is connected by a conductor, 4,
with two branch conductors, 5 and 6, Wthh
divide at the joint 7. The conductor 5 in-
cludes one coil of each of two differentially-
wound receiving-instruments, 8" and % and
connects with tho main line T at a polut 8.
The other branch eonductor, 6, leads through
the remaining coils of the same 1nstr umonts,

and is eonnectod at a point, 9, with an arti-

ficial or equating line, I'. 1t w i1l therefore be
understood that a ourreuL will be sent to the

The conductor 1
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main and artificial lines L and {'from one pole |

or the other of the generator A, acooldmn to
the position of the transmitter-key IX’

The pole-changing transmitter K’ is prefer-
ably so adjusted ‘that a complete interruption
of the circuit between the dynamo A and the
line L is made at each alternation of the cur-
rent. For this purpose the points 6* and »°
are adjusted in such & manner that the lever

b will separate from the contact-lever 0° a per-
ceptible time before making contact with the

lever b°, and vice versa. A resistance, 7, 18
included in. the conductor 2, and this resist-

ance is preferably bridged over by a condenser,

¢, which serves to take up a charge contrary
to the extra charge given off upon breaking
the dynamo- olrcmt thus eliminating the Qp&l‘k

90
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which has herotofole been found a source of

trouble in using. hwh potentml dyrnmo-—our

rents.
In construotmﬂ* the generator it is preferred

100
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‘‘shunt-wound dynamo,’’ and for the purpose

of obtaining ‘quick action a laminated field-

magnet 18 employed, the inductive effect be-
ing thus more nearly allied to that of the ar-
mature, wliich is also laminated.

For the purpose of producing variations in
the strength of the currents for operating a
second recelving-instrument, a circuit is de-
rived from the field-magnet coils A" and A2 of
the generator. (Shown in diagram.) For
this purpose a conductor, 11, is led from a
certain point, 12, in the coil A’ to the lever

- ¢ of the transmitter K’. The contact-point ¢

L5
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of this lever is connected by a conductor, 13,
preferably including a resistance, ¢% to a
point, 14, in the other field-magnet coil, A%
The points 12 and 14 are by preference adjust-
ably located in the field-magnet coils. -

An artificial resistance, 7/, is included in the
conductor 10, which unites the inner ends of

the field-magnet coils A’ and A’ of the gener-
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ator A. 'The electro-magnet B* is vitalized
when the key K? 18 closed, whereupon the le-
ver ¢, coming in contact with the stop ¢*, com-
pletes the circuit from the point 12 directly to
the point 14, thus throwing a shunt across the
remaining position of the field-magnet coils
and the resistance 7. a | |
Assuming that each and every turn of the
wire of the field-magnet produced an equal
magnetic effect, then the resistance » should
be equal to the resistance of the armature; but
as the outer turns have in fact a much lower
efficiency the resistance ' may be much less
than that of the armature. In some instances
16 18 desired to reverse the conditions, and in
such case by suitably balancing the resistances
" and »* the action of the relay at the dis-
tant station which responds to the key K2 may
be accelerated or retarded, as desired. Thus
if the resistances be so proportioned that the
field strength 1s made to fall by the closing of

the transmitter K* the action of the corre-

sponding relay will be retarded, owing to the
countereiectro-motive forceset up by the field-
magnet upon its discharge, which slightly pro-
longs the current. If, on the other hand, the
field strength be increased by the transmitter

K, then it will discharge more quickly, be-

cause the counter electro-motive force de-
veloped by the field-magnet cores will inten-

‘sify this action. It should be here noticed,

however, that in practice the magnetism of the
field-magnets of the generator remains almoss
constant under all positions of the keys. The
magnetism which 1t would tend to lose when
a portion of 1ts coils are shunted by the clos-

- ing of the key K*®is compensated for by the

60

increase 1n the volume of the current in the

active coils. |
Harmonic, allernating, or vibratory im-
pulses are obtained by means of a third trans-
mitter, K°, which serves to complete a circuit
through the coils of a revolving series of elec-

tro-magnets, 1’ f’; and to thereby induce in the

stationary magnets F'and I in proximity to the

|
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and rapidity of motion of the first-named mag'-
nets. The coils of the electro-magnets 1/ and
f' are preferably included in a special con- 70
ductor, 16, leading from one of the brushes, «,
of the supplemental armature « of the gener-
ator to a contact-lever, d', of the transmitbter
K°. The contact point d* is connected by a
conduector, 15, with the remaining brush, &’, of -5
the supplemental armature. When the lever
d’ is away from its magnet B* and against the
stop d’, the magnets. /" f" will be vitalized, and
as they are kept rotating by suitable power

within the fields of the magnets F' F’, they will_ 8o .

establish in thelatterimpulses dependent upon
their rate of revolution and the duration of .
their vitalization. The magnets F' ¥’ are in-
cluded in the conductor 3, leading to the earth
at . It will thus be seen that rapidly-re- 83
curring Impulses produced by this apparatus
are normally superposed upon the currents
upon the line. By depressing the key Kand
actuating the transmitter K° the circuit of the
magnets /' £ is interrupted. | olo
For thepurpose of insaring sharp definition
of the impulses, a commutator is applied to
the shaft of the revolving magnets f’ 7/, and
the conductor 3 leads to a brush, f, rest-
ing against and making contact with a series gg
of stops or contact points,f* %, upon the shaft.
The conductor 3 is connected with these points
independently of the electro-magnets F T,
The points are so adjusted that the commuta-
tor will keep the line-coils cut out, except at 100
the 1nstant of passage of the poles of the mag-
nets f’ f" across the poles of the magnets I I
This construction diminishes the resistance in
the circuit and materially sharpens the defini-
tion of the harmonic vibrations. , |
It may be desirable to arrange the appara-
tus insuch manner that the harmonic impulses
may pass by the generator without traversing
its coils. For this purpose a condenser, ¢,
may be inserted between the conductors 1and 1:c
2 leading to the key K/. _ -
1t 1s preterable that currents required for
vitalizing the transmitter-magnets B’ B* B?
shall also be derived from the supplemental
armature ¢, and to effect this a conductor, 17, 1:5
leads from the brush «® through the electro-
magnet B to the contact ¢’ of the finger-key
k’. Thelever of this key is connected by a
conductor,18,back to the brush ¢*. A branch
conductor, 19, leads from the conductor 17 to 1:0
the key K', and the anvil ¢ of this key is con-
nected by a conductor, 20, through the mag-
net B’ to the conductor 18. Likewise a con-
ductor, 21, leads from the conductor 17 to the

105

key &%, and the anvil of the latter, ¢, is con- 125

nected by a conductor, 22, through the coils of
the magnet B* back to the conductor 18. In
this manner the local currents required for op-
erating theseveral transmitters may be derived
from the coils of the supplemental armaturea. 13-
The receiving-instruments 8/, 87, and S* are
operated by incoming, but do not respond to
outgoing currents. For this purpose the two

sameimpulses dependent upon thevitalization | instruments S and 8* ave differentially wound,
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as already shown, and the harmonie instru-
ment S’,which is also provided with differen-

“tial coils, 1s Included in conductors 23 and 24,

leading, respectively, from the main line I/
and the artificial line {" through the respective
colls to corresponding plates of w0 condensers,
C" and C*. The remaining terminal plates of
these condensers are united through the arti-
ficial resistance . A contact-switch, A, ap-
plied to this resistance and capable of being

moved along its length, is connected by a con-

ductor, 25, with the conductor 4 at the point
7. It will be evident thus that the condensers
C" and C* will take a charge depending upon
the potentialat the point 7,and that the charge
upon the two may be made equal by means of
the adjustable switch /4 and resistance »*. It
i8 evident that outgoing currents will notaffect,
11 S’ but an lucoming curlent
will modify the eharwe of the condeuser ¢ 1ir-
respective of the ehar% of the condenser c
and thus actuate the instr ument.

The receiving-instruments 8’ and S* are de-
signed to be employed for closing the local cir-

cuits of two sounders, T" and T? respectively,

and a convenlent method of accomplishing
this consists in connecting the coils of these
sounders in conductors 26 and 27, respectively,
which lead from the conductor 17. The con-

- duectors 26 and "?‘7 are connected with front

contact- point g _/, respectively,
the levers ¢° fmd * of the 1‘e(,e1vmg mstru-
ments 8 and &°. I‘he last-named levers are
connected by the conduetor 28 with the con-
ductor 18, and thus the instruments T" and T*
will respound to currents derived from the gen-
erator A when their respective levers are
upon their working-contacts.

A resistance-coil, R, bridged by a condenser,
C, is included in the artificial line 7', in order

applied to

to give 1t a resistance aud electro static ca-

pacity approximately that of the main line.

The special organization of the system of

receiving-instruments which it is preferred to
employ i3 1llastrated 1n Fig. 2. The main
line L/ leads through the coils of a polarized
relay, 8y of the usual construetion, and also
through t]J,e coils v’ of a neutral relay, S% and
the coils o/ , applied to a permanent magnet, P,
of the receiving-instrument S% and thence to
the earth at E°. As shown, the polarized ve-
ceiving-instrument S is of the usual construc-
tion for closing the circuit of a local battery,
o', through the sounder 1", when operated by
currents of suitable Gharacter

For the purpose of causing the armature §
of the instrument S to be actuated by a con-
stant force, regardless of the strength of the
current traversing thie main line—that is to
say, whether it is “of normal s{rength or 1s in-
creased to o pere ate the instrument S—an equal-
izing-coll, ', surrounds the armature &', and 1S
:mcluded 11:1 the circult of the loeal battery 0’
which ogemtes the sounder 1?. One pole Of
this battery is connected through the coils o’
in such a direction as to neutralize the normal

! dudtbr from this coil leads throughtbesounder

‘magnetism of the polarized armature.

| T to the back contact-stop, v of the lever s*

of the sounder 5° The lever itself is con-
nected with the other poleof the battery. So
Iong as the armature rests against the stop +*

a current from the battery o* will traverse

the coil " and neutralize, say, two-thirds of the
The

currents of diminished strength, therefore,

which are at such time upon the line L will

act upon the polarized armature of dimiinished
strength and thus operate it with determinate

force, it being a well-known fact that the great-
_est working efficiency of a polarized relay is ob-
tained when the permanentinduced magnetism
is of the same strength as that given by the .

arriving cuarrent. Whennow the current upon

the line is increased, the circuit of the battery

0* is 1nterrupted and, the neutralization de-
rived from the battery ceases, so that the in-
creased magnetism of the electro-magnet of
the instrument 8 will be really equal by the
increased magnetic strength of the armatare.

For the purpose of preventing the armature
§* of the neutral relay from falling back during

‘the time which intervenes between the rever-

sals 1n the increased current, a supplemental
coil, &%, is applied to the core of the electro-
magnet of this instrument, and its terminals

are closed through the supplemental magnet

q’, which acts upon the armature-lever s°. A
reversal In the line-current will cause a re-
versal in the polarity of the relay S% and such

‘reversal will establish an induced current in
| the closed circuit, and thus cause the supple-

mental magnet to act upon its armature and
hold the lever § against the tension of its re-
tractor during thu 111011101’1tarv demagnetiza-
tion of the core of the receiving: instrament S
In this arrangement the induced currents due
to a reverse when the weak battery is on the
line, also those due to a fall of current, are so

trifling a3 to be neglected, only those given by

a full-strength Ievelsal bemn strong enouﬂh 10

olve any qppleemblu effect.” |
The harmonic instrument 8° is preferably
constructed with a permanent magnet, p, hav-

ing the cmls w applied themto and a dia-

phmn'm §°, as a substitute for the armature.
A contact-—paiut-, v°, upon the diaphragmis ap-
plied to a similar contact, v*, upon a lever or
arm, v°. The vibrations of the diaphragm
will make and interrupt the circait of a local

Dattery, o°, through a sounder, T°,when & sue-

cession of impulses are sent upon the line of
such frequency as to set the diaphragm in vi-
bration and prevent the sounder T° from re-
sponding. Other devices might be employed
for actuating a local sounder by the vibre
tions of 4 dlaphranm in lieuof the one Shown.
A convenient method of supporting the dia-
phraﬂ‘m is illustrated 1n Ifig. 3 wherein the
plate &’ is suspended by wires 2° ‘U . T'he wires
are strained approximately at right angles to
each other with a tension adapted to give in-
harmonic or neutral vibrations, as it is found

induced magnetism of the armature. The con- | that strings giving fundamental tones are
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more or less sluggish in action, and that their { main line, the second to vary the electro-mo-

vibrations are prolonged after the currents
cease. Suitable adjusting-screws, v° v", may
be applied for this purpose, if desired.

In Fig. 4 1s 1llustrated an organization of

cireuits for the harmonie receiver, in which a
condenser is employed for operating the in-
strament, its coils not being 1ncluded in the

main line. Xor this purpose a conductor, 29,
leads from a point, 30, in the line L’ to one
plate of a condenser, C°. 'The other plate of
this condenser is connected through the coils
w by a conductor, 31, leading to a point, 32,
in the main line beyond the instruments &’
and S°. It is apparent that the successive
charges and discharges of the condenser C,
occasioned by the harmonic impulses, will
produce corresponding variationsin the mag-
netism of the core p, and thus operate the in-
strament S°. Thediaphragm serves,when vi-
brated with proper irequency, to close the cir-
cuit of the battery o* through the coils of the
reversing-magnet T and its armatuare d* is
then held forward so long as thevibratory cur-
rent continues. Thisarmature ser ves to com-
plete the circuit of a local battery, 0°, when it
is away from its electro-magnet, and thus op-
erate the sounder T°.

For the purpose of overcoming theyw which
is sometimes occasioned by Lhe charge of the
current entering the condenser C°, whieh, how-

~ever, is only felt when the strong current is

35
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I'eversed and then to a detrlmental extent
only when the circuit is of great length, an
additional condenser, C*, is employed One
plate of this condenser is connected with the
conductor 29. The other plate is connected
by a conductor, 33, with the contact arm w/,
against which the lever d* strikes. This arm
preierably yields somewhat, and as the arma-
ture falls from 1ts magnet it ]S withdrawn from
its contact-point w ’I he latter is connected
by a conductor, 34, through the coils of the

- magnet D, apphed to the armature - lever d'.

45

50

Thence 2 eonductor 35, leads to the line L/ at
the point 32. The charfre in the extra con-
denser C* holds the level d* forward duaring

the jar on the diaphragm, caused by the line.

currents entering the condenser (). When
the vibratory current is upon the line and the

. diaphragm is moving, the circult of the bat-

o

‘erator with the line at will,

tery o* through the magnet T is interrupted
and the lever d° f&“b back.
between the lever w’ and the stop w? 18 there-
fore interrupted.

I claim as my invention—

1. The combination, with a generator and a
telegraphic main line, of a pole changing key
connecting one pole or the other of the gen-
and a second
key having its lever and contact-point, re-
spectively,connected with intermediate points
in the field-magnet coils of the generator.

2. The combination, with a main line and a
source of electricity, of three independent
keys or transmitters, the first of which aets to

The conneetion -

tive forece of said source with reference to the
main line, and the third to superpose rapid
reversals of current upon the currents trav-
ersing the main line from an independent
SOUrcee.

3. The combination, with a source of elec-
tricity and a main line, of a key for reversing

the connections of the source with the maln
iine, a second key for varying the electro-mo-
tive force of said source, and a third trans-

70

mitter for establishing electrical vibrations

upon the main line, consisting of a revolving
series of magnets, a statlionary series of mag-
nets, one of which series is connected in the
main-line c¢ircuit and acted upon by the other
series, and a circuit for vitalizing the latter
series of magnets.

4. In a teleﬂ*mphw System, a magneto-elec-
tric transmitter consisting of a revolvmcr se-
ries of magnets, means fm*'eompleting a CIr-
culb through said magnets at will, a series of
coils surrounding said magnetsincluded in the
main-line circuit, and a circuit-controlling de-

vice for establishing a short circuit around

said coils at predetermmed points In the revo-
lution of the first-named magnets.

5. The combination, w1th a source of elee-

tricity and main and ELI tificial telegraph- lines,
of two receiving-ipstruments h&wing OpPPOSIng
colls, IeSpectlvely, included 1n said lines, a

pole-changing key applied to said source, a

second key for varying the strength of carrent

from said source, a third receiving-instrument

having its respective coils inecluded in con-
denser-circuits, respectively, leading from said

source of elect,rlmty to the main and artificial

lines.

6. The combination, with a dyn&mo electric
oenerator, of a pole- chanﬂ‘mw key applied
bhereto, a shunt-circuit around a portion of
the field-magnet coils of said machine, a key
for controliing the connections of said shunt-
circuit, and an artificial resistance included in
the portion of the field so shunted.

7. The combination, with a dynamo-eleciric
generator, of a pole-changing key applied
thereto, a shunt-circuit around a portion of .
the field- magnet coils of sald machine, a key

for controllmw the connections of said shunb

80
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circuit, an artiﬁcia-l resistance included in the

portion of the field so shunted, and an artifi-
cial resistance in said shunt-circuit.

8. The combination, with a dynamo-electrie
generator and a teleﬂra,phlc main line, of g

transmltter for reversing the connectlons of

said generator with the lme, a condenser in-
serted between the conductors leading from
said generator to sald key, and a source of vi-
bratory impulses counected with S‘ud mainline
through said key.

9. The combination, substantmllyas herein-
before set forth, of 2 source of electricity, a
pole-changing key for reversing the connec-
tions of said source with said main line, an ar-
fificial resistance included between S.aid oen -

reverse the connections of the source with the | erator and said key, a condenser around said

120
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resistance, and a second key for varying the |

strength of the current derived from said gen-
erator

10. Ina mnltlple -telegraph system, a source
of electricity, a pole-changing key, and a cur-
rent-varying key, in combination with a sec-
ond source of electricity and a key for super-
posing currents from the last-named source
upon the currents from the first-named sour ce,
substantially as deseribed.

11. In a multiple-telegraph system, a Vlbm-
tory transmitter consisting of stationary elec-
tro-magnets having their coils included in the
main-line circuit, revolving electro-magnets
having their coils included in an independent;
circult, or vice versa, and a key for control-

ling the connections of the last-named cirecuit.

20

30

12. Inamultiple-telegraph system, the com-
bination, with a shunt- wouﬂd dynamo a pole-
chann*mn' key, and a current-varying key, of
an addltlonal armature applied to said dy-
namo,and receiving-instruments deriving their
opemtmﬂ currents fr*om said addltlonal arma-
ture.

13. In a telegraphic system, the combina-

tion of apolarized receiving-instrument, a neu-

tral recelving-instrument, both included in the
main line, a local circoit having its connee-
tions eontrolled by the neutral relay, and a coil
acting upon the armature of the polarized re-
lay included in said local circuit.

14. In a telegraphic system, the combina-
tion of a polarized receiving - instrument, a
neutral receiving-instrument, both included in
the main line, a local circuit having its con-
nections contmlled by the neutral relay, a coil
acting upon the armature of the polarized re-

lay included insaid local cireuit, and asounder

40

also included in said local circuit.

15. In a telegraphic system, the combina-
tion, with a polarized and a neutral relay in-
cluded in the main line, of a supplemental coil
applied to the neutral relay, and a second mag-

- netb applied to the armature of the neutral re-

45
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lay bhaving its coils included in cireuit with
said supplemental coll, substantially as de-
scribed.

16. In a telegraphic system, a vibraticn-re-
celving instrument consisting of a diaphragm,
a polarized magnet to which it is applied,sup-
porting wires or strings carrying said dia-
phragm, and a circuit- controller operated by
the movements of said diaphragm.

. In a telegraphic system, a vibr ation-re-
cewer having its coils included 1n a bridge-
condenser circuib around other instruments
of sald system, a relay responding to the

movements of the harmonic receiver, a sup-

plemental magnet applied to said relay,
second condenser around said instrument in-
cluding said supplemental magnet, and a cir-
cuit-controller operated by said relay, sub-
stantially as deseribed.

18. In a telegraphice sy stem a vibration-re-
celving instrument, a condenser-circuitinelud-
ing the same, a condenser-circuit around said
mstrument 2 reversing -relay controlled by

said hm‘momc receiver, a local eircuit con-

trolled by said reversing-relay, a sounder in-
cluded in the same, and a circuit-controller
operating to complete said second condenser-
circuit upon the interruption of the local cir-
cuit, and vice versa.

19 The combination, Substalltlally as here-
inbefore set forth, with a source of electricity,
of a pole- changmﬂ* key, a conductor leading
from one pole of the source to the key-lever,
branch conductors leading {from the other pole
to two contact-points,an artlhmal resistance in
each branch c¢onductor, two contact arms or
levers applied to said polnts and key-lever,
and a2 main line connected with said arms, sub
stantially as described.

20. In a system of electric teleﬂraph a dy-
namo-electric generator, a main-line circuit,
controlling- key&: det(,rmmmo* the GOﬂnectmnS
of the ﬂeneratm with the main line, electro-
magnets operabing said keys, recelving-instru-
ments, and local circuits derived from said
generator including sald electro- magnets and
receiving-instruments.

21. The hereinbefore-deseribed method of

rendering the action of a polarized armature

constant under the conditions of actuating-
currents of varying strength, which consists
in decreasing its magnetism when influenced
by currents of loss strength, and increasingits

magnetism when influenced by cuuents of
greaterstrength.

22. In a telegraphic system, a po]ar zmd 2

magnetizing coil acting on the polar armature,

a neutral relay, a b;:ltteryJ a circuit therefor
including said coil, having 1ts connections
such as to tend to neutra,hze the polarization

of the armature, and a circuit-controller for

said circuit operated by the neutral relay to
interrupt the cireuit when the neutral relay is
traversed by a cuarrent of increased strength.

In testimony whereof I have hereunto sub-
seribed my name this 27th day of July, A. D.
1886.

STEPHEN D. FIELD.

Witnesses:
CARRIE K. DATIDSON
CHARLES A. TERRY.
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