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To all whom it may concern:

- Be it known that I, ALBERT C. CREHORE, a
citizen of the United States, and a resident

of Tarrytown, in the county of Westchester
and State of New York, have invented cer-
taln new and nuseful Improvements in Teleg:-
raphy, of which the following is a qpeelﬁea-
tion. -

My invention Ielates to that class of fele-
gmphs known as ‘‘superposed-current ” tele-
graphs, wherein two messages may be sent
simultaneously over the same lineor circuit,
one by the use of momentary currents, or cur-
rents of short duration sharply defined or
having a high rate of change of electromo-
tiveforce, and the other by currents having a
lower rate of change and, generally -speak-
Ing, of longer duration and upon which the
momentm}r currents are superposed.

In thefollowing description the momentary
carrents will be referred to as ‘‘ pulsatory
currents,” and the currents of longer dura-
tion will be referred to as cantmuous Cur-
rents.”’

- As my invention 1is particularly useful
when the continuous currents are used in the
manner in which they are employed in the

~ordinary Morse telegraph, 1 will describe and

show my invention as carried out in connec-
tion with a Morse telegraph-line.

While I describe my invention as carried
out in connection with those superposed-cur-
rent systems wherein the signalson the pul-
satory-current side are transmitted by using
for each signal a succession of pulsatory cur-
rents and determining the length of time

during which pulsatory currents shall be per-
OwW uninter ruptedly, it is also use- |

mltted to
ful for those systems wherein two pulsations
only are used for each signal, one marking
the beginning and the other the end of 1311(—:«
signal-or character. It will also be obvious
that on the pulsatory-current sideof the sys-
tem ‘‘spaces”
the pulsatory currents to flow and the signals

be made by interruptions in the continuity

of flow for greater or less periods of time.
My mvenbmu relates mainly to the trans-

mitting portion of the system; and its object

1S to ,_l'educe the impedance to the flow of the

pualsatory currents as well as of the continu-

ous currents in a superposed-current system |

might be made by permitting

of telegraphy, thus permitting the system to

stations, and also to secure other advantages

‘more particularly hereinafter described.

The invention consists, broadly, of anovel

system of superposed-current telegraphy for

way-station work in which means are pro-
vided whereby the impedance of any induct-
ance or condenser employed in transmitting
over either side of the system may be re-
moved from the circuit when the transmit-
ting-key orother appliance is not in use, leav-

ing only the impedance of any reactance or

ct)ndensel at each station necessary for use
in receiving on either side of the system.
by this means the total normal impedance is
greatly reduced, and the greatest increase at
any time is that required for the two simul-
taneous transmissions, so that it is possible

by my system to operate a way-station cir-

cuit with a very much larger number of sta-
tions than has heretofore been practicable.
My invention relates also, among other
things, to the manner of arranging the trans-
mlttels for the continuous and pulsatory cur-
rent sides of the system upon the circuit with
relation to-their receivers; and it consists,
substantially, in placing said transmitters i'n
branches around acondenser and an induct-

‘be worked through a large number of way-
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ance,respectively,which branchesareentirely

independent of those branches or portions of
the circuit in which thereceivers for the con-
tinuous and pulsatory current sides of the
system are located. The object of this part
of my invention is to eliminate practically all

| disturbance of the receivers from the opera-

tion of the transmitters. This partof my in-
vention may be used with any arrangement
of receivers, although I prefer to employ that

arrangement in which they are in shunt to

one auother and are provided with a third
branch,which containsanon-inductive shunt-
1n0'-r681smnce, as hereinafter more particu-
larly described.

My invention eonsists, further, in an ap-
proved arrangement of transmitters for the
continuous aud pulsatory current sides-of the
system with relationtooneanother;anditcon-
sists,substantially,in placing or loea,tmﬂ* them
in shunt relation to one another, the shunb
containing the continuous-current transmit-
ter being pmwdod with an inductance and
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that containing the pulsatm y-current trans- | relation to one another and preferably with

mitter being pmVlded with a condenser.
While my invention has a large field of
utility in a system wherein the swnal:: sent
on the pulsatory side of the system are senf;
without a pulsatory-current generator at said

station, 1t 1s also useful in systems in which

a generator 18 used in connection with the
key or station from which signals are to be
sent by the pulsatory-eu rrent mde of the sys-
tem.

As hereinafter described, the transmitter
for the pulsatory-current side may be a de-
vice like a Morse key adapted to simply make
and break the condenser-shunt, and the pul-
satory-current generator may be then located
at another station, or the transmitter may be
a device adapted to introduce into or remove
from the shunt a pulsatory electromotive
force originating at its station, as would be

~accomplished by the use of a continuity-pre-
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sorving key and pulsating generator or by
including the secondary of a transformer in
the shunt and using a key to make and break
the circuit of a generatorincluded in the pri-
mary circuit of said transformer.

In the subjoined description and claims,
therefore, the term ‘“transmitter” should be
understood as ineluding any of the arrange-
ments above referred to or their eqmvalents

Another feature of my invention relates to
the means for short-circuiting the reactance
and condenser when the two tl"ansmitters are
1n a special relation to one another—viz., a
shunt relation; and it consists, subs’mntlally,
of two mterdependent switches so ar ranged
and cooperating that neithercan complete the
short circuit around the apparatus unless the
other is in position to close eircuit.

My invention relates, further, to the rela-
tive arrangement of the two transmitters,

each in its Sh unt or branch, as respects the
condenser and reactance whereby the short-
circuiting devices employed for short-cireuit-
ing the transmitting apparatus when not in
use may be simplified; and it consists. sub-
qtantmlly, in placing nlle transmitters at op-

positeends, respectively, of the branches con-

taining the_ condenser and inductance.
The.invention consists also in the combi-

nations of apparatus and details of construe-

tion hereinafter described and then fspeuhed
in the claims.

In conjunction with the arrangement of
transmitting devices herein descrlbed and
claimed any desired arrangement of receiv-
ing apparatus upon the circuit may be em-
ployed. It 1is preferable to arrange said re-
ceiving apparatus, however, in branches or
portions of the circuit mdependent of those
containing the transmitters, and I also prefer
to employ, in conjunction with the herein-
claimed arrangement of transmitters, that ar-
rangement of receivers which is more par-
Llcularly described and claimed in another
application for patent filed by me and which

a non-inductive shunting resistance around

the continuous-current receivel‘.

In the accompanying drawings, Figure 11is
a general diagram of circuits and apparatus
for a way-station system equipped according
to one way of carrying out my invention.
Fig. 2 is a diagram of a system substantially

the same as Fig. 1, excepting that some of the
‘way-stations have continuous-current appa-

ratus only and that the stations having pul-
satory-current apparatus are provided with a
pulsatory-current generator, whereas in Fig.
1 the pulsatory-current generator is at a ter-
minal or another station and is continually
furnishing pulsations to the circuit while
transmission 1s going on. Fig. 3 shows the
arrangement of Ifig. 1 as it practically exists
when two stations are transmitting simulta-
neously—one by the continuous-current side
of the system and the other by the pulsat-
ing-current side—parts which are short-cir-
cuited and which do not, therefore, offer any

‘Impedance being omitted from the diagram.

Fig. 4 shows, diagrammatically, the actual
condition of the system, Fig. 2, as to im-
pedance while transmission is going on over
both sides of the system. Fig. 5 illustrates
a modified arrangement of the transmitting
apparatus that might be used with the same
arrangement of receiving apparatus as is

shown in Ifig. 2 at stations A U W or with

other arrangements, assuming that the trans-
mission is to be eﬂected by a pulsatory gen-
erator continually connected to the cireuit
during transmission on the pulsatory-cur-
rent or No. 1 side. Fig. 6 shows another
arrangement of the receiving apparatus that
might be used with the arrangement of trans-
mitting apparatus shown in Fig. 1, the re-

celving apparatus being in the relation to the

circuit which it assumes when the switches
of a way-station are thrown to position for
transmitting. Iig. 7 shows the relation of
sald recelving apparatus to the circuit when
the transmitting devices are not in use and
the receiving apparatus is ready to receive a
message. Fig. 8 shows a form of switching

‘apparatus by which this rearrangement and

removal of impedance used in transmitting
may be effected. Fig. 9 shows another ar-
rangement of transmitting apparatus for the
pulsating-current side of the system. Fig.
10 shows in plan an attachment that may be
made to an ordinary Morse key to adapt its
circuit-closer to use in my system without
reconstruction of the Morse key. Fig. 11 is

a plan of the key with the attachment in
place

Referring to Fig. 1, 6 mdleates the pulsa-
tory-current generator employed in sending
signals by the pulsatory-current side of the
system. Sald generator is preferably an al-
ternating-current dynamo adapted to gener-
ate a sine-wave or approximately a sine-wave
electromotive force, and the generator-coils

involves the placing of said receivers in shunt | of the machine may be conneeted directly to
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the eircuit, or, as well understood in the art, T the

they may supply an electromotive force to
the circuit inductively through the interven-
tion of a transformer whose secondary is in
the line-circuit, while the machine-circuit in-
cludes the primary of the transformer. The
continuous-current generators, which might
be dynamo-machines, are indicated by the
numeral 5. - One of these may be used at each
end of the line or section of line to keep the
line charged with continuous current, said

generators being connected so that their po-

larities shall conspire. A pulsatory-current;
generator 6 is shown at each end of the line,
which line, asindicated, has two terminal sta-
tions A W. In practice only one of the gen-
erators 6 would be used at one time. The gen-
erator at A is shown connected into the line in
circuit with the continuous-current generator,
while thatat station W is shown disconnected.
The switching appliances 24, whereby this
may be done, may be of the typical form in-
dicated. The generator 5 at the same station
with the pulsating-current generator may be
removed from the circuit by a switch 25. It
will be understood, however, that the present
Inveuntion is not confined to any parficular
location of the generators upon the circuit.
The continuous-current transmitters, which
may be ordinary Morse keys, are in each case

marked 1, and the pulsatory-current trans-

mitters, which may in each case also be Morse

keys, are in each case marked 2.- In Fig. 1

I show two terminal and four way stations:

but a larger number of way-stations may be

employed, and, in fact, with the arrangement

shown I have operated successfully over a

circuit having as many as twenty way-sta-
tions.
Theline-circuitin the arrangement of trans-

mitters shown in Fig. 1is branched through

sald transmitters, so that they are in shunt
relation to one another. In the shunt tothe
transmitter 2 which operates on the pulsa-

tory-current side of the system is a suitable

inductance 12, usually of considerable react-
ance and through which the continuous cur-
rent may flow freely when the key 1 is closed
in the operation of sending signals on the con-
tinuous-current side. The reactance or im-
pedance of the coil 12, which is preferably of
theclosed-magnetic-circuit type,obstructs the

flow of the pulsating currents, so that when-

everthe key 2 is opened in the process of send-

ing a signal the coil 12 aects practically to

open the circuit to the flow of the pulsatory

current. The closure of the key 2 completes
the shunt or branch around said coil 12, said
shunt or branch being of such character as
to permitthe pulsatory current to flow freely.
In the shunt or branch with the key 2 is a
condenser 8, which operates in conjunction
with the key 1 in the opposite shunt or branch
during the process of sending signals on the

continuous-currentside of the system. While

1t opens the circuit or branch to the flow of

]

t through the condenser.

=

the system by simply making and breaking a
shunt around said condenser, each opening
of the shunt-circuit by the key 1 acting prac-
tically to open the circuit to the flow of the

opened the only path for such currents is
In cases where the
circuit is short or the number of stations

| SN—

continuous currents, because when it is

pulsatory current from flowing. The key
. 1 operates on the continuous-current side of

75

equipped with continuous-current apparatus

1s small the operation of the key 2, if the
same were connected to a direet shunt across

the terminals of the inductance 12, might by

shunting the resistance 12 produce a false
signal in the continuous-current receivers of

' the system. The condenser 8, while operat-

Ing in connection with the transmitter 1in the
manner already described, has also the func-
tion of preventingsuch disturbance upon the
continuous-current side of thesystem through
variations of impedanceintroduced by the ac-
tion of the key 2, since said condenser at all

. times keeps the shunt open to the flow of the

continuous current, and the shunting of the
reactance by key 2 will not, therefore, shunt
the continuous current from the coil of 12.
In a similar way if the key 1 were arranged
to close its branch or shunt around the con-
denser directly without any reactance being
included in the circuit of 1 it is obvious that
the operation of the key 1 would under the
conditions above supposed produce changes
of impedance upon the pulsatory-current side
of the system which might give rise to dis-
turbance in the action of the pulsatory-cur-
rent receivers. Such disturbance is, how-
ever, prevented by the presence of the induct-
ance 12 at the time the key 1 is closed to send
a signal by the continuous-current side. In-
asmuch as the inductance 12 forms an obsta-
cle to the flow of the pulsatory currents, pul-

satory-current signals are not transmitted by

the operation of the kev 1. - Hence it will be

seen that by the arrangement of the keys in
shunt to one another, one shunt containing
the reactance and the other the condenser,
each key may operate in the intended man-

ner, one to form a shunt around a reactance,
which shunt will permit the pulsatory cur-

rents to flow, and the other to close a shunt

continuous current to flow, while neither key
will produce a disturbance upon that side of

around a condenser, which. will permit the
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the system with which the opposite key is-

designed to work.

In the ordinary operation of the Morse.

keys it is usual to switch the key out of eir-

cuit when not in use by a supplemental

125

switch-lever or circuit-closer upon the key-

base, as well understood in the art. Such a
eircuit-closer is indicated by the numeral 15
and operates in each case to shunt the key 1
or 2 by completing the connection from the

lever to the contact connected with the front
The use of such a lever on

post or anvil.

the continuous currents, it does not prevent | each key withont additional provision would

130
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obwously, however, not short-circuit the re-
actance 12 or the condensel S when one or
both keys are out of use, whether one or both
switches be closed. It is also obvious that
even if the key 1 be out of use the reactance
12 should maintain its relation to the circuit

in order to permit the key 2 to send its sig-

nals, and, conversely, even if the key 2 be oub

- of use the condenser should maintain its re-

10

- USe.

IS

20

lation to the circuit if the key 1 be still in

If both keys be out of use, however, it
is desirable that the inductance &Ild the con-

‘denser be both removed from the circuit in

order to reduce the resistance of the line.

To accomplish this result simply and without

requiring anyspecial construction of the tele-
graph-keys, 1 may arrange the said keys as
shown at opposite eund, re&peetwely, of the
branches in which they areincluded and pro-
vide thecircuit-closer 15 with a supplemental
contact 16. The supplemental contacts 16
being interconnected, as shown, it is possible

- foreitheroperatorto use hiskey and switeh 15

30

inthe ordinary way and to accomplish the fol-
lowing results: When bothswitchesareopen,

the two keys 1 and 2 may be used simultane-

ously,and each operator may send his message
over the circuit in a well-understood way—
one Dy the pulsatorycurrentsand theother by
the continuous currents—without interfering
with one another. When the operator using

‘key 1finishes sending, he throws his switch 15

justashe would onanyordinary Morse ¢ircuit,

35

thereby short-circuiting his key and complet-
ing a connection from contact 16 to the con-
tact 16 of the key 2.

the switch 15 for key 2 is still Open no e

GG'[

is produced by the closure of the switch 15

40
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for key 1 beyond the mere short-circuiting of
the contacts of the key, and the ledctanee—
coil12 stillremainsin thecircuitasan obstruc-
tion to the flow of the pulsatory currents, so

“that key 2 will continue to act in its in tended
As soon as, however, the operator
nsing key 2 finishes tla,nsmwtmfr the mes-

manner.

sage he simply closés his switch 15 in the or-
dinary way to short - circuit his key, and
thereby at the same time completes the con-
nection on the contact 16, so that there is
now formed a short-clrcuw from one side of
the station directly to the other, avoiding both
the reactance-coil and the condenSer Con-
verse]y it will be seen that if both keys be
in use and the use of key 2 ceases ﬁrst and its
switech be then closed the operation of key 1
in shunting the condenser 8 will not be inter-
fered with, but that as soon as the switch 15
of the key 1 is closed both the reactance-coil
and the condenser will be short-circuited. It
will also be seen that either key may be

brought into use by simply opening its ap-

proprlate switech, which will have the effect
of breaking the shunt for the key itself and
alsoof breakmw the short circuit for both the
reactance-coil and the condenser, the connec-

tion of both of which in the circuit is neces- |
i

sary for the proper operation of either key.

Inasmuch, however, as

¥y .

|

|

{ terminal and four way stations.

707,829

The arrangement of the transmitters with
the inductance and condenser in shunt rela-
tion to one another and also the arrangement
of short-circuiting switches is useful with any
arrangement of the receiving apparatus. I
have shown it in Fig. 1 as employed upon a
circuit on which the receivers are ar ranged
1n the manner described and claimed in an-
other application for patent by me filed of
even date herewith, Serial No. 79,385. In
this arrangement the continuous- current re-
celver or relay 3 1s In shunt to the pulsatory-
current receiver 4 and condenser 8. The re-
actance or inductance of the relay 3 forces
the pulsatory currents into the shunt or
branch containing the pulsatory-current re-
ceiver, in which branch it may flow through
sald receiverand condenser. The condenser,
on the other hand, forms a bar to the free flow
of the continuous current and forces the same
to take the path through the receiver 3 when-
ever said continuous current is permitted to
flow over the circuit by the operation of a key
1, which, as already explained, closes the
shunt around a condenser.

9 indicates a suitable non-inductive resist-
ance placed in shunt to the receiver 3 to di-
vert the discharge of the condenser 8 and
prevent ““kicks” in said receiver. It also
operates to protect said receiver from the dis-

turbing action of any other transitory or va-

riable current coming from condensers, in-
ductances, or other sources outside of the re-
celver branches by affording a shunt path

or path of comparatively low resistance tor

them. It also has the function of diminish-
ing the resistance of the station apparatusto
the flow of pulsatory currents and permits
the pulsatory current to flow down the line

‘more freelytostations more distant from said

generator, as set forth in my application for
patent of even date herewith, Serial No.
79,385, in which this device is specifically
cldlmed together with the arrangement of
receivers.

It will be noticed that the transmitters 1
are not 1n the shunt with the receivers 3, but
are at points on the circuit outside said shunt,
s0 that the instruments are less liable to dis-
turbance upon the operation of the key and
the discharge of the condenser in the shunt
around it; also, the transmitter 2 for the pul-
satory-current side oi the system 1s in a shunt
or branch independent of the branches con-
taining the receiving instruments and for a
similar purpose. This arrangement is of

| great practicalimportance, asit substantially
eliminates the difficulties and disturbances

in the action of the relays which would arise
from the operation of the transmitters if the
attempt bée made to locate and operate them
in the same branches with their receivers, re-
spectively.

The diagram Ifig. 1 shows a line having two
T'he termi-

nal stations are marked A and W and the.
several intermediate stations are marked B,

7‘5‘.,
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C,U,and V.
ate stations might be employed. Upon ex-
amination of the diagram it will be seen that
the switch 15 for the continuous-carrent side
of the system at station V is opened and the
switeh 15 for the pulsatory-current side of
the system at station A is also opened. At
all other stations the switches 15 for both
keys 1 2 are closed, and the impedance at-
forded by the inductance 12 and condenser
used in connection with the transmitters is
removed from the circuit at said stations.
The receivers 3 and 4, however, maintain
their relation to the circuit and each will re-
spond to its own proper character of current.
The pulsatory currents controlied by the
transmitter 2 at station A flow over the whole
circuit and operate all of the receivers 4 on
the circuit, including that at station V, the
action of the key being simply to open and
close the shunt around the inductance 12 at
station A and each closure allowing the pul-
satory currents to flow freely over the circuit
without encountering the impedance offered
by the inductance 12. Said pulsatory cur-
rents flowing down the line operate upon all
the receivers 4, even to the most distant.
Similarly any key 2 at any station may be
employed 1n transmitting the signals by the
pulsatory-current side of the systems to sta-
tions farther down the line or toward sta-
tion W. The operation of the key 1 at sta-
tion V produces the usnal effect of the Morse
key on the continuous-current circuit, and
all the instruments 3 on the cirenit shown
will respond in obvious manner. The actual
condition of the circuit as to impedance, &c.,
under the condition assumed for the switches
or circulb-closers can be more readily seen in
the simplified diagram, Fig. 3. As will be
, neither the inductance nor the con-
denser used in transmitting is in operative

relation to the circuait at any station except |

at those engaged in transmitting, and the im-
pedance offered by the same to the flow of
the pulsatingcurrents is therefore eliminated
at stations B C U W and all others in the
circuit execepting A and V. Withaline hav-
ing a large number of stations equipped as
shown it may not be found expedient to trans-
mitfrom station W toward station A through
any large number of stations by the use of

the pulsatorycurrents generated at A. Under |

- such circumstances and if it is desired to

55
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reach as far as station A by the pulsatory-
current side of the system the operator at W
who wishes 1o use the pulsatory-current side
may instruet station A on the continuous-cur-

rent side of thesystem to remove the genera-

tor 6 from connection with the line at station
A, and the operator at W may then switeh in
his generator 6 and by operating his key 2
will cause the pulsatory-current receivers at
all the stations on the whole circuit to re-
spond, inasmuch as the flow of currents from

said generator is completely cut off by the ac-

tion of said key.

A largér number of intermedi- |

the operator at any intermediate station be-
tween W and A may transmit over the pulsa-
tory-current side of the system effectually to
all stations in the direction of station A in a
similar way, the generator 6 having been con-

nected at bb&tlon W and that of ‘A having -

been removed. If the station is near W, the
operator may also transmit to W and inter-
mediate stations between his own station and
W by modifying the pulsatory current of
generator 6 at station W through opening
and closing the shunt around the mduetanee
12, as alrea,dy explained.

T do not limit myself to placing the pulsa-
tory-current generator.at terminal stations
on the circuit, as it may be placed at other
points thereof and the flow of its current
modified in the manner already descrlbed by
the action of the key 2.

While I have shown all of the stations snm-
larly equipped in the diagram Fig. 1, some
intermediate stations might be provided with

apparatus designed to work only on the con-
tinunous-current side of the system, as indi-

cated at station C in Fig. 2 of the accompany-

1ng drawings.

Iu the dmgrr'mn Fig. 2 T have shown two
terminal stations A W and one intermediate
station U, all provided with apparatus for
telegraphing both by continuous and pulsat-
ing current. At the terminal-stations the
transmitting apparatus for the pulsatory-cur-
rent side of the system may be of any de-
sired form, but is shown as comprising a key
2, eontwllmw the local circuit of a magnet
which operates upon a transmitter 2’ of the
continuity - preserving type and having its
contacts connected, as shown, to the con-
denser in the shunt around the key 1 and to
the pnlsatm generator ¢ in such manner

that when the transmitter is opened the

branch containing the condenser is closed di-
rectly to the continuation of the circuit lead-
ing to the generator 5 and earth. When the

key is closed, the direct connection is broken

and the generator 6 is included in the branch
with the condenser, so that the pulsatory cur-
rent generated thereby will be caused to flow
upon the circuit and operate upon the re-
coeivers for the pulsatory-current side of the
system.
side of the system is in the branch with the
reactance 12, which latter operates to prevent
the pulsating currents in the generawor 6
from flowing in short circuit when &
eratoris connected intothe conuenser branch.
The transmitting apparatus at station U is
of simiiar character, so that when the trans-
mitter 2’ is on its back stop the short eircuit

through the condenser will be closed directly,

but when on 1its front stop the direct connec-
tion formed over the back conuvact will be

‘broken and a substitute connection through

the frout contact including the pulsating-cur-

rent generator 6 will be formed so that pul-

atmu currents from the lz tter will be sup-

Also, as will be obvious, i plied to the line and will affect all of the pul-
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The transmitter 1 foi the continnous
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satory-current receivers 4 on the circuit.
similar arrangement of devices to that shown

1n Fig. 1 may be employed for cutting out the

impedance of the condenser and inductance
used in connection with the transmitting ap-
paratus at the stations AU W or any stations
similarly equipped. The -circuit - closing

switches 15, hy which this is effected, are

- shown as used in connection with the trans-
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mitter 1 and with the key 2, which controls the
transmitter 2', and are connected in a similar
way to those shown in the diagram Fig. 1.
Upon the closure of both circuit-closers 15 a
shunt which short-circuits both the reactance
12 and the condenser 8 is formed over the con-
tacts 16 of the circuit-closers. Other way-sta-
tions upon the circuit, Fig. 2, may obviously
be provided with continuous-current appara-
tus—as, for instance, stations B, C,and V. In
each of these casesan artificial shunt contain-
Ing a condenser 8 and an inductance 12'is pro-
vided, said inductance taking the place of the
inductance afforded by the receiver 4 at sta-

tions A U W and others similarly equipped.
The inductance 12'should be adjusted so as to

balance by its reactance the opposing react-
ance of the condenser, and to thereby furnish
at the stations B C V a ready path through
sald stations for the pulsatory currents at all
times. This inductance 12’, as deseribed in
another application for patent filed by me of
evendateherewith,Serial No.79,387, wherein I
claim the balancing of the condenser capacity

~or reactance by the reactance, both arranged

35
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in the shunt to the continuous-current re-
ceiver 3, preferably consists of a coil wound
upon a core which has a magnetie circuit of
iron, completely closed excepting at one or
more points, where a narrow or thin break is
afforded by an air-gap or similar break in
the magnetic continuity of the iron circuit.
Said inductance might, however, be of other
form. The transmitter1 at each of the way-

“stations operates to break and close the cir-

cuit for the continuous currents, while the
shunt containing the condenser 8 affords at
all times a path for the pulsatory current.

. The non-induective shunt 9 at said stations
B C V has the function already described.

50
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Assuming that transmitter 1 at station B is
In use and transmitter 2 at station U, the con-
dition of the circuit at various stations as to
the interposition of condensers and induct-

ances used 1n transmitting would be as shown

in skeleton in Kig. 4.
In the modified arrangement of the trans-

-mitter 1llustrated in Fig. 5 the transmitters

1 and 2 are arranged in shunt, respectively,

‘to a condenser and to a reactance, but in se-

ries instead of shunt relation to one another.
These shunts or branches, however, for said
transmitters are, as in the previous figures,

branches which are independent of those
parts of the circuit in which the receivers are

located. The receivers may be arranged in
any desired relation to the circuit, but pref-

‘erably in the relation already deseribed. In

AT

|

sired character.

|

707,829

circuit with the condenser 8', to which the
transmitter 1 forms a shunt, a coil may be
placed for the purpose of preventing spark-
ing at the contacts of the key. This coil is
preferably an inductance-coil and is also
preferably adjusted to balance by its react-
ance the reactance of the condenser 8, and
thereby permit pulsatory current to flow more
freely to said branch or shunt. TFor a react-
ance used 1n this relation I prefer to employ
the form 12', such as already described and
which is claimed in another application for
patent filed by me of even date herewith, Se-
rial No. 79,387. Hach key 1 and 2, Fig. 5, is
provided with a circuit-closer 15 of any de-
As will be seeun in this ar-
rangement, as in the other already desecribed,
both the inductance and the condenser used
with the transmitting apparatus for both
sides of the system may be shunted out of the
circuit when the transmitters are not in use.

75

30

In Fig. 6 the shunt arrangement of the trans-

mitters is shown, together with a modified ar-
rangement of the receivers. The receiver 3
for the continuous-current side of the system
has the shunt 9 already described, and the
recelver 4 is in shunt to an inductance or re-
actance 12", operating after the manner of a
transformer having a single coil to set up
currents in the receiver branch.
rangement of receivers as shown in Fig. 6
would not be permissible for a very large
number of way-stations because of the high
1mpedance that would be afforded to the cur-
rents flowing over the line, although under
some circumstances it might be permissible

when the apparatus at a station is in use for
transmitting, provided that at all other sta-

tions where the transmitters are not in use
provision be made for combining said receiv-
ers with one anotherand with a condenserin
the manner already desecribed, or, in other
words, 1n substantially the relation indicated
in Fig.7. Forthe condenser used in this rela-

tion the condenser 8 used with the transmit--

ters might be employed by making use of
proper switching appliances-—such, for in-
stance, as indicated in Fig. S—the action of
which would be not only to rearrange the re-
ceivers with the condenser 8, but to shunt the
inductance 12 in the transmitter branch with
i1t entirely out of the circuit. Asa switching
appliance for this purpose an instrument like

an ordinary pole-changing instrument might

be used, but with two contacts insulated from

one another instead of a common contact for

the pair of contact-levers 30. The levers 30
of the pole-changer being connected, re-
spectively,tothe linetheinsulated contacts 31
would be connected, as shown, to one termi-
nal of the receivers 3 and 4, while the con-
tact-lever 33, which is placed between levers
30, would be connected to an opposite termi-
nal of the receiver 3. Connection with the
condenser 3 and the opposite terminal of re-
celver 4 would be made from one of the le-
vers 30, as indicated. The circuit-closers 15
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for the two transmitters 1 and 2 would con-
trol the local circuit of the operating-magnet
54, which acts on lever 33. When both cir-
cuit-closers 15 are in closed position, they
complete, by the supplemental contact 1%, al-
ready described, the local cireuit of magnet
>4, as may be traced in the diagram, there-
by holding the parts in the relation shown,
so that if circuit be traced from one bar or
lever 30 to the other it will be found that the
receivers and condenserare in the circuit re-
lation indicated in Fig. 7. The opening of

either circuit-closer 15 causes the lever 33 to

reverse its position and to reverse the con-
nections of levers 30 and contacts 31, so that
the condenser 8 will be brought back to a
shunt relation to the transmitter 1 and the
reactance 12, which had previously been out
of circuit, will be broughtin shunt relation to
the transmitter 2, while the receivers will be
placed in circnit in series relation to one
another, as shown in Fig. 6.
may be readily traced in the diagram Fig. 8
and will result from the operation of either
circuit-closer 15 when either key 1 or 2 is to
be employed for transmitting, By these de-
vices, as by those already described, the re-
actance ot any condenser and inductance em-
ployed in transmitting is removed from the
circuit when the apparatus at a way-station
1s out of use. Otherarrangements of devices
might be used for accomplishing the same or
substantially the same results as are effected
by the particular arrangement illustrated in
Kig. 8.

In Fig. 9 I show that modification of my in-

vention which involves simply the use of a

transmitter for the pulsatory-currentside con-
sisting of a transformer, a pulsating genera-
tor, and a controlling-key, the latter two de-
vices beingin the primary of the transformer,
while the secondary holds the same relation
to the circuit as the generator 6 at station U
of Fig. 2. The circuit-closers 15 operate, like
those already described, to shunt the trans-
mitting apparatus outof the circuit when they
are both in closed position, and the opening

of elther throws the apparatus into condition

for transmitting.

In order to permit ordinary Morse keys as
at present in use to be used for the purposes
of my invention, I propose to mount the sup-
plemental circuit-closing contact 16 upon a
sultable base-plate 40, Fig. 10, which is pref-
erably of metal, and in thatcase has the spring
forming the contact 16 secured to a piece of

insulation 41, that in turn is fastened to the

base-plate 40. The plate 40 is provided with
openings 42, through which the legs by which
the ordinary Morse key is fastened to a table
or base may pass.
42 through which the leg corresponding to
the front contact of the key passesis provided
with an insulating-bushing. Toequip akey
so that its circuit-closer 15, Fig. 11, as at pres-

ent employed may operate in conjunection

with a supplemental contact 16 in the manner

This condition |

Thatone of the openings

]

already explained, it is simply necessary to
place the attachment 40 beneath the base of
the key, the key having been first removed

7
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from its support and the plate 40, with its at-

tached contact 16, put in position upon said
support. |

It will be seen thatin using the Morse keys
the operators of the instrument and appa-
ratus constructed and arranged in accord-
ance with my invention will use the circuit-
closers 15 in just the same manner as they
employ them upon ordinary Morse circuits,
and hence no difficulties will be encountered
in equipping the circuit according to my in-
vention because of the necessity of instruct-
ing the operators in any special use of the
transmitting appliances. Moreover,
Morse keys at present employed may be util-
ized by simply attaching the device shown in
KFig. 10.

What I claim as my invention is—

1. In a superposed-current telegraph, the
combination substantially as- described with
continuous and pulsatory current receivers
arranged in shunt relation to one another and
having a condenser in the pulsatory-current
branch, of transmitters for the two sides of
the system arranged in shunt relation to one
another, an inductance in the branch with
the continuous-current transmitter,and a con-
denser in the branch with the pulsatory-cur-
rent fransmitter, said transmitter branches
being independent of those containing the re-
celvers.

2. In a superposed-current telegraph, the
combination of transmitters for the pulsatory
and continuous sides of the system respec-
tively, arranged in shunt relation to one an-
other, and an inductance in the shunt or
branch containing the continuous- current
transmitter whereby when the latter trans-
mitter is closed the transmitter in the other
branch opens and closes a shunt around the
branch which offers an impedarce to the flow
of the pulsatory current. -

3. Inasuperposed-current telegraph, a sin-

gle main line having transmitting apparatus

for the continuous and pulsatory sides of the
system respectively, arranged in shunt rela-
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tion to one another, in combination with an

inductance in the shunt containing the con-

tinuous-current transmitter and a condenser

in the shunt containing the pulsatory-current
transmitter.

4. In a superposed-current system of teleg-
raphy, the combination with the continuous-
current and pulsatory-current transmitters
at a station, of means for short-cireniting the

transmitting apparatus for the pulsatory-cur-

rent and eontinuous-current sides of the sys-
tem respectively, said short-circuiting devices

being connected in series as deseribed so that

neither shall be effective to short-circuit until
both are thrown to short-circuiting position.

5. In a superposed-current telegraph, the
combination substantially as described, of a

continunous-current transmitter and a pulsa-
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tory-current transmitter placed in shunt re
lation to one another upon the same circuit

but both in series relation to the portion of |
circuit containing the receivers said trans-
‘mitter branches or shunts containing respec-
tively a condenser and an inductance as and

for the purpose described.

6. In a superposed-curreat telegraph, two
branches of the line-circuit in shunt relation

to one another, one containing a Morse key
and mductance, and the other a condenser
and Morse key, said keys being arranged at
opposite ends of the branches respectively,
with theirshort-circuiting switeches connected
direct to line, and sunplemental contacts for
said switches connected together as and for
the purpose deseribed.

7. In a superposed- eument telegraph, the
combination substantially as described of a
transmitter for the continuous-current side
of the system and an inductance arranged in
one shunt or branch of the circuit, a trans-
mitter for the pulsatory-current side of the
system and a condenser arranged in another
branch which is in shunt relation to the first-
named branch said transmitters being placed
at opposite ends of their shunts or branches
respectively, a switch for each transmitter
whereby 1t may be short-circuited without
short-circuiting the reactance or condenser as
the case may be, and supplemental contacts
for said switches connected as described so
that only when both switches are closed both
the inductance and condenser Wlll be short-
circuited.

8. In asuperposed-current system of teleg-
raphy, the combination substantially as de-
scribed,with suitable continuous-current and
pulsatory-current receivers, of continuous-
carrent and pulsatory-current transmitiers,
a condenser in a shunt to a branch contain-
ing the continunous-current transmitter and
an inductance in a shunt to the branch con-
talning the pulsatory-current transmitter,
sald transmitter branches being independent

of those branches or parts of the circuit in

which the said receivers are located.
9. Inasuperposed-current telegraph, trans-
mitters for the continuous-current and pul-

satory-current sides of the system respec-

tively, arranged in shunt relation to one an-

other and each adapted to make and break

the shunt in which it is placed, in combina-
tion with an inductaunce in the shunt contain-
ing the continuous-current transmitter and a
condenser in the shunt containing the pul-
satory-current transmitter.

10. In a superposed-current telegraph, the
combination of a pulsatory-current genera-
tor, a continuous -current generator, trans-
mitting-keys adapted to make and break cir-
cuit and normally short-circulted, a con-
denser, a reactance and means for introduce-
ing the keys into circuit, one in a condenser-

-shunt around the reactanee and the othel in

a shunt around a condenser.
11. Inasuperposed-current system of teleg-

transmitter,

707,829

- | raphy, the combination with way-station re-

celving apparatus comprising a continuous-
current receiver in shunt to a condenser and
the gpulsatory - eurrent receiving apparatus
while the apparatus is in the condition for
receiving, of transmitters for the two sides
of the system both normally short-circuited,
branches or shunts of the circuit, one a con-
denser shunt or branch around a reactance,
and the other an inductance shunt or branch
around a condenser, and means for including
said transmittersrespectivelyinthe branches.

12. The combination with the continuous
and pulsatory current transmitters in shunt
relation to one another, of a reactance, a con-
denser, and two interdependent circuit-clos-
ing devices, one for each key, coOperating as
deseribed to short-circuit the condenser and
reactance.

13. Inasuperposed-currentsystem of teleg-
raphy, the combination with two branches of
the circuit one containing an inductance and
and the other containing a con-
denser and transmitter, of a short-circuiting
device for each branch, one adapted to shunt
theinductance and the otherto shunt the con-
densersaid short-circuitingdevices being con-
nected in series as described.

14. In asuperposed-current system of teleg-
raphy, two branches of line-circuit in shunt
relation to one another, one containing an in-
ductance and Morse key, the other a con-
denser and Morse key combined with key-
switches having supplemental contacts, and
a connection between said contacts forming
a short circuit for both the Inducbance and
the condenser, as and for the purpose de-
scribed.

15. In a superposed-current telegraph, the
combination of transmitting apparatus for
the pulsatory-current side of the system, an
inductance-shunt therefor, transmitting ap-
paratus for the continuous-current side of
the system, a condenser-shunt therefor and
circuit-closing devices for said transmitting
apparatus adapted to form a short circuit
around both the inductance and the con-
denser when said transmwtmw apparatus is
out of use.

16. In a superposed-current telegraph, the
combination of a continuous-current receiver,
a pulsatory-current receiver, a condenser, an
induactance, continuous-current transmitting
apparatus in a branch of the circuit inde-
pendent of the continnous-current receiver

and forming a shunt to the condenser, pul-
satory-current-transmitting apparatus in a

branch of the circuit independent of the pul-
satory-current receiver and forming a shunt
to the induetance, and circuit-closing devices
adapted to short-circuit both said inductance
and condenser when either transmitting ap-
paratus is not in use.

17. In a superposed-current telegraph, the
combination of an Inductance, a pulsatory-
current transmitier adapted to transmit sig-

| nals by opening and closing a branch of the
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main line around said inductance, a con-
denser in the branch with the pulsatory-cur-
rent transmitter, a continuous-eurrent trans-
mitter adapted to open and close a branch of
the main line around said condenser, and cir-
cuit-closing devices for shunting either the
condenser or inductance out of the line-cir-
cult when either transmitter is not in use.
18. In a superposed-current telegraph, the
combination with a pulsatory-current gener-
ator and a Morse key controlling the connec-
tion of said generator with the line of a cir-
cuit-closer forsaid key,and a contact therefor
connected to a branch leading from the key
to the line around the coils of said generator.
19. In a superposed-current telegraph, the

&

combination of an induetance in a main line

and a pulsatory-cnrrent transmitter adapted
to close and open a shunt around the same,
A continuous-current receiver, and a con-
denser in said shunt for obviating disturb-
ances in the continuous-current receiver
through variations of line-resistance Pro-
duced by the action of said transmitter.

Signed at New York city
New York and State of New York, this 16th
day of October, A. D. 1901.

ALBERT C. CREHORE.

Witnesses:
J. GALLWITZ,
E. 1., IJAWVLER.-
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, In the county of 2;




	Drawings
	Front Page
	Specification
	Claims

