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To all whom it may concerwn: - |

Beit known that we, CHARLES G. BURKE and
Epwarp J. BURKE, citizens of the United
States, and residents of the borough of Brook-

s lyn, in the county of Kings, State of New
York, have invented a certain new and useful
Improvement in Electric Systems ot Trans-
mission. of which the following is a specifica-
tion, reference being had to the accompany-

o ing drawings, forming a part hereot.

Our invention relates to electric transmis-
sion, and it particularly relates to systems of
wireless telegraphy. | |

It has for its object to provide an eflicient

15 means for communication between two distant
points and to record the messages sent.

The invention also consists in providing &
plurality of means for sending impulses,

whereby each means is permitted to be re-

20 stored after its operation. .

The invention also consists in providing a
system whereby the disruptive effect of the
induction-coil of the system takes place in the
aerial, and, further, in providing a third ter-

2c minal in operative relation with the terminals

of the induction-coil for increasing the efli- |

ciency of the system. .
The invention also consists in other fea-
tures set forth in this specification and illus-

20 trated in the accompanying drawings.
Heretofore in systems of electric transmis-
sion known as ‘ wireless telegraphy” 1t has
been usual to employ a single emitting appa-
ratus to produce electrical oscillations or dis-
35 turbances at a sending-station and a detec-
tor of such waves or disturbances at a rece1v-
ing-station. These emitters generally con-
<ist of a means for producing disruptive dis-
charges of very high potential.
10 ruptive discharges are attended by sparks of
enormous intensity and are very destructive
in their action at the points of interruption
and other points of the system. The re-
ceiver systems known in the art at present
15 generally have coherers containing metallic
orains or filings loosely confined to form an

imperfect conductor of electricity.

These dis-

In sending the signals the Morse code of

dots and dashes may be used or the Burke

“code, described in Patent No. 737,072, may

be used. 1f the Morse code is used, the con-
tact-key is closed substantially three times as

| long to form the dashas itis in producing the

dot. In practice it is found that the pro-
longed contact of the transmitting-key which
is necessary to produce disruptive discharges
capable of forming a dash soon exhausts the
source of power, it such source be a battery,
and that the points of interruption and the
sparking points become quickly impaired and
inoperative. This is also true of a repetition
of a number of disruptions in successlon,
whether the number of disruptions are pro-
duced by sending a number of dots 1n succes-
sion or however they may be produced.
This intermitting impairment of the parts ot
the transmitting apparatus and exhaustion ot
the batteries occurring as they often do at
critical periods become a serious impediment
to practical commercial transmisson and are
obstacles to the general use of this form of
telegraphy.

One of the purposes of our invention is to
keep the battery normal and to prevent 1m-
pairment of the points of interruption of the
transmitter. | |

Referring to the drawings, Figure 1 illus-
trates a transmitting system, and Fig. 2 illus-
trates a receiving system, as used 1n one form
of the invention. Fig. 3 illustrates a ribbon
that may be used for sending messages by the
system illustrated in Fig. 1. Fig. 4 illus-
trates a ribbon showing a record of the mes-
sage received by the same system. Fig. 5
illustrates another form of the 1nvention
wherein signals of different characters may be
sent, and Fig. 6 illustrates the receiving sys-
tem to be used with the system illustrated 1in
Fig. 5. Figs. 7and 10 illustrate ribbons hav-
ing records of messages sent. Fig. 8 ilius-
trates a recorder that may be used in connec-
tion with the receiving system. Fig. 9illus-
trates the coherer that may be used in connec-

tion with the receiving systems.

50

55

60

65

70

75

30

18




1O

L5

20

2

Referring to Kie. 1., 1 isa transmitter of a
form well knom in the art, which consists of
a stationary contact 2, located below two mov-
able contacts 3 3. A strip of ribbon is passed

above the contact 2 and below the two mov-
able contacts 3 The ribbon is usually made
of paper and is 13unched at different points,
according to the nature of the message to be
sent. As the ribbon is passed over “the sta-

thI’l&I‘Y contact, the movable contacts being

spring-pressed, they pass through the holes
and make contact with the stationary contact
and close the circuit. The holes in the rib-
bon may be so arranged as to send impulses
to torm dots through one contact and impulses
to form dashes throucrh the other contact or
to send impulses Wthh form dots or dashes

through- the contacts in succession. In this
form of the invention, however, the holes of
the ribbon are so arranged as to send 1mpulses
which form either dots or dashes through each

- of the two contacts 3 3, the holes bemcr QS
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the other, and so on alternately.

1lustrated in the ribbon ot ‘Hig. 1. The dlS-—
tance of the holes located on b0th sides of the
ribbon from each other measured along the
ribbon correspond to the dot or dash. By
this arrangement of holes an impulse is sent
first throu 0*11 one contact and then through the
other, and . so on alter nately. In this :torm of
the ribbon (illustrated in Fig. 3) the holes are
so arranged that the compleue signal indicat-
Ing any letter or character will be sent first
thl ough one of the contacts 3 and then through

mitting systems are associated with the con-
tacts, one contact controlling one system and

the other contact controlling the othersystem.

By using a plurality of tmnsmlttmcr systems

one system 1s permitted to recover Wh1le the
“other is 1n use.

This allows the batteries to
become depolarized and to recover their nor-
mal condition, and it also keeps the contacts
and the points of disruptive dlschawes nor-
mal. The signals are transmitted in such a
way that successive elemental units will not
be sent out from a single emitter. In this

way there will be an appreciable time between

the successive sparks of the same transmitter.
In the transmitting system of Fig. 1 one of

. the contacts 3 is conneeted to a magnet 5 and

the other to a magnet 6. The two magnets 5
and 6 are . connected to one pole of the bat-

“tery 7. The stationary contact 2 is connected

to the other pole of the battery. The circuits
are closed by the contacts 8 3 making contact

with the contact 2 through the holes of the

ribbon and are then 0pened by the material
of the ribbon passing between 2and 33. The

magnets 5 6 are energized and dednergized

by the, opening and closmo' of the contacts 3 3.

- The magnets 5 6 Opemte armatures 8 9, re-

bDOCthB]Y The armature 8 controls the CIr-

~cuit of a vibrator 10 and an induction-coil 11,

05

“which produces impulses in the circuit whicl

are transformed into currents of high poten-

T'wo trans-
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tial into another cirenit. A Rubhmkorft coil,
however, may be used in place of the vibra-

tor and the transformer, the vibrator being

actuated by the current passing through the
primary coil. The vibrator 13, the primary
coil 12 of the induction-coil 11 and the ar-
mature 8 of the magnet 5 are connected serially
with the battery 14.

In the systems now known in the art the re-

sistance of the vibrator or primary circuit
to secure the best results is very low, and
when the system is used for any len@th of
time the ba,ttery becomes polarized a,nd runs
down. By using a plurality of transmitting
systems the systems have an opportunity to
recover. The armature 9 of the magnet 6
also controls a similar system to that Con-

trolled by the armature 8 of the magnet 5.

The vibrator-magnet 15, its armature 16, the

primary coil of the induction-coil 18, and the

armature 9 are also connected ser mlly with
the battery 19. The secondaries 20 and 21 of
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the induction-coils 11 and 18 have connecting- - |

lines which run to a point of considerable al-
titude to form aerials for the transmission of
signals. The aerials comprise terminal
points 22 22 23 23 where disruptive discharges
occur. The potential of the current pro-
duced in the secondary circuit being suffi-
mentnf oreat to break across from one ter-
minal to the other a disturbance is produced
and waves or pulsations are sent into space.
To the terminal points may be attached the

antennge 27 27 28 28, which will greatly in-

crease the effect of-the disturbance caused by
the disruptions produced between the termi-
nals. Other terminals or conductors 24 25
may be used to increase the effect produced
by the terminals. The said terminals 24 25
are located between the terminals 22 22 and
23 23. The number of the terminals thus lo-

cated between the terminals connected to the
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secondaries of the induction-coils may be in-

creased to any number which will cause a
corresponding increased effect to be produced
by the disruptions of the electric current.
Antennse may be also connected to the said

other terminals or conductors, which will fur-

ther increase the action produced by the dis-
ruption of the pulsating current. The an-
tennee 29 30 areconnected to the terminals or
conductors 24 25, as shown in the figure. A
ground connection 26 may or may not be con-
nected to the aerials.
the extra terminals or conductors 24 25 or it

It may be connected to

I1C
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may be connected to one side of the secondary

coil, as illustrated in Fig. 5. Tt has, however,
been found thatinsome casesthe systems WOI‘li
better when the earth connection is omitted.
In the present art it is found that where a
single transmitting system is used the termi-
nals become useless when they are used for
too long a period, and thus for the time be-
ing prevent the transmission of signals. By

using a plurality of transmitting systems and
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sending signals or parts of signals of thesys-

foms in succession the terminals are kept m

their normal condition. B
A receiving system is provided which 1s
actuated by both emitters and may be con-
nocted to the earth by the connecting-line 3.
The coherer may be of any form known In
the art: but we preferably use a special form
of a coherer, described hereinafter. A bat-
tery 34 and a magnet 35 are connected serially
with the terminals of the coherer. The re-
sistance of the coherer is normally so high
that practically no current passes along the
circuit of the battery 34. When an electric
pulsation or disturbance 1s received by an an-
tenna or aerial 31, the impulse passes through
the coherer 82 and causes an adherence of
particles and produces a comparative pertfect
contact. This greatly reduces the resistance
of the coherer, so that a current passes from
the battery 84 through the magnet 35. The
magnet 35 then becomes energized and oper-
ates its armature 36. The armature 36 con-
frols a circuit of the battery 37. A recorder
ss connected in the circuit and is operated by
ihe current of the battery 37. The recorder
consists of the magnet 38 and its armature
39. The armature 39 operates a marking-
roller 40 in a manner well known 1n the art.
The marking-roller is connected by an arm
to the armature 39 and is raised and lowered
as the armature is operated by the magnet 33.
An inking-roller rests on the marking-roller
and is adapted to feed a marking fluid to the
marking-roller. A platen-roller 42 is also
provided, which is located below the marking-
roller 40. A ribbon 43 is drawn between the
marking-roller and the platen-roller. Thear-
rangement of the recorder may be such as to
normally make a continuous line—that 1s, 1t
may be such that the marking-roller will rest
normally on the ribbon. When a signal 18
received by the aerial 31 and coherer 32 op-
erates. the magnet 88 is energized and the
marking-roller will be raised from the rib-
bon. The line formed by the marking-roller
may thus be broken into parts by the pulsa-
tions received by the aerial. The parts of the
line thus formed will vary in length accord-
ing to the period of time between the succes-
sive periods of pulsations. Pulsations sent
and received by the system may thus be of
uniform duration, and the instruments may
be set to receive but the one set of impulses—
namely, that to form the dot. The parts of
the line thus formed may be used as signals.
The recorder may also be arranged so as to

mark only when the magnet 38 is energized;

but this would necessitate that the instruments
be set so as to receive pulsationsof two or more
periods differing in length, and the number
of elemental signals would be greatly 1in-
creased in order to send a message. The co-

Lerer 89 is connected in such a way that as
soon as its function is performed on the re-

ceipt of the impulses it 1s decohered.  This
is accomplished by mounting the coherer on
the means for reproducing the signals—that
is, on the recorder or the sounder, 1f a sounder
's used. The coherer which is particularly
adapted to this arrangement 1s described here-
snafter. When the decoherer is actuated by
an impulse coming from the aerial 31, 1t actu-
ates the magnet 35. When this is done, its
function is performed. The magnet 35 actu-
ates its armature 86. The armature 361nturn
closes the circuit of the battery- 37, and this
actuates magnet 38, which operates the re-
corder and jars the coherer 32, mounted on
the armature 89.

The system may. be so arranged that signals
of a different character may be sent and so
that the differentsignals will affect correspond-
ing receiving devices differently, and the sig-
nals will be reproduced according to the char-
acter of the signals sent. The receiving sys-
tems or devices may be attuned to the corre-
sponding sending systems or devicesor the re-
ceiving devices may be constructed soasto have
differentsusceptibilities,the one of greater sus-
ceptibility being cut out when the one of less
susceptibility is in operation and the one of
oreater susceptibility being capable of opera-
tion by impulses which are insufficient to oper-
ate the one of less susceptibility. In Figs. 5
and 6 is illustrated this modified form of the
‘nvention. An automatic transmitter may be
nsed in this form of the invention 1n the man-
ner described above. The strip 51 is punched
according to the message to be sent. -When
't is desirable to record the messages as they
are received by means of an oscillating re-
corder. holes corresponding to dots ave
punched along one edge of the ribbon and an-
other set of holes are punched along the op-
posite edge to correspond to dashes. When

[

the pulsations are received by the recorder,
the recorder moves to the right or left to 1n-

dicate the dots and dashes. 1If a double re-
corder is used, two messages may be sent and
recorded at the same time. The recorder may
be made on the same ribbon. Also, if 1m-
pulses for short periods only are sent, the dots
and dashes may be indicated by the position
of the marks on the ribbon—that is, those near
one edge will correspond to the dots and those
near the other edge to the dashes.

In the system illustrated in Fig. 5 the rib-
bon 51 opens and closes the contacts 8 3 in the
same way that they are operated in the sys-
tem illustrated in Fig. 1, and the contacts 3 3
control the transformers as described above.
The transformers or induction-coils 52 53 op-
erate to transform the current of the circuit
of the vibrators to the circuit of the aerials.

' The primary coil 54 of the induction-coil 52

‘s connected in the circuit of the vibrator 15,
and the primary coil 55 is connected into the
cireuit of the vibrator 10. The primary coils
operate on the secondary induction-colils 56
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- and 72.

armature to energize the magnet 71.

57. Omne of the secondary coils 57 has a

greater number of turns than that of the see- -
ondary coil 56, while the primary coils have
about the same number of turns.

The coil
57 will produce a current of greater potential
1n 1ts circuit than the coil 56.  Aerials formed
of terminals or points of disruption of the

colls are connected to the coils 56 and 57, and

the discharges which occur between the ter-
minals in the two sets of instruments differ.
Antennse 27, 28, 29, and 30 may be connected
to the terminals as.in the system illustrated
in Kig. 1.*' Other terminals or conductors
may also be provided, which operate in the
same way as described above. The usual form

of gropnd connection 58 may be used or may
be omitted, as stated above.

The receiving system illustrated in Fig. 6
18 arranged so as to receive the signals of dif-

ferent characters and to reproduce the same.

In the figure, 60 and 61 represent receiving-
antennee connected to the coherers 62 and 63,
respectively. The opposite terminals of the

“coherers 62 and 63 are connected to the earth

by the connections 64. The terminals of co-
herer 62 are connected serially with the bat-

tery 65 and the magnet 66. The terminals of

the coherer 63 are connected serially with the
battery 67 and the magnet 68. The magnets
66 and 68 have armatures in each case which
close circuit through a reproducing means,
such as a sounder or a recorder. In the sys-

tem illustrated a recorder is shown. The mag-

nets 66 and 68 close the circuits of the batter-
ies 69 70, respectively, through the magnets
71 72, respectively. The magnets 71 and 72
operate on a common armature 73, which car-

‘ries a recording penor siphon 74. The arma-

ture 1s pivoted at 75, a point between the mag-
nets. Twosprings 76 76 are connected to one
end of the armature. The springs 76 76 act
against each other and tend to keep the armas-

ture at a short distance from each of the mag-

nets 71 and 72, so that when one of the mag-
nets—as, for example, magnet 72—is ener-
gized the armature is drawn in one direction
and when magnet 71 is energized the armature

isdrawn in the opposite direction. When both

magnets are deénergized, the armature takes
an intermediate position. A strip 77 may be
ted under the siphon 74, and as the armature
18 oscillated by the operation of the magnets

71 and 72 a wave will be produced, thus re-

cording the impulses affecting the magnets 71
The armature 78 of the magnet 68
performs the double function of closing the
circult of the battery 70 and opening the cir-
cuit of the battery 65, so that when the mag-
net 63 1s actuated the circuit of the magnet 66
will be opened and it cannot operate on its
Mag-
net 72 will then alone move the recording-pen.
The coherer 62 is set so as to be operated on

-~ by impulses of a low intensity, while coherer

775,416

63 1s set so as to be operated by an impulse

of a higher intensity and will not be operated

by the impulse that will operate the coherer
62. The tension of the springs of the arma-

ture may be also set so that the system may
may be differently affected.

The impulses
that operate coherer 63 will, moreover, oper-

70

ate the coherer 62; but when the coherer 63

1s operated the magnet 68 is energized and
the circuit of the coherer 62 and the battery

65 1s broken and the magnets 66 and 71 will

remaln normal. The recording-pen will then
move in response to the action of the coherer
63 and the magnet 72. When impulses of a
lower intensity are received, the coherer 63
will not be affected; but the coherer 62 will be
affected, and as the magnet remains normal
the magnets 66 and 71 will be energized, and
the armature will swing in the opposite direc-
tion in response thereto. A record of im-
pulses thus received is illustrated in Fig. 10.
A movement of the pen to the right may be
used to indicate a dot, and a movement to the
left may be used to indicate a dash.
Tappers or other means may be provided
for decohering the coherer in the manner well
known in the art; but we prefer to mount the
coherers on the armature of the means for re-
producing the signals—that is, in the system
illustrated on the armature 73 of the recorder.

As soon as the armature is moved in response

to the action of the magnets 71 or 72 the co-
herer is decohered and is ready to receive the

‘next impulse. .

Another form of a recorder is 1l]lustrated in

Fig. 8. Thisform of a recorder is adapted to
‘record the impulses as they are received by

the receiving systems, as in the form of the
invention illustrated in Figs. 5 and 6.

In the recorder illustrated in Fig. 8 the ar-
matures 80 and 81, which carry the marking-
rollers 82 and 83, support the rollers away
from the ribbon 93. When the magnets 84
and 85 are energized, the rollers are brought
down so as to make contact with the ribbon,
and a mark ismade thereon. The marks which
are produced along one edge of the ribbon may
be used to correspond to dots, and the marks
made along on the opposite edee of the rib-
bon may be used to correspond to the dashes.
In thiscase the marksused to record the dashes
may be of the same length as the marks used
to record the dots. The armatures 80 and 81
are mounted on a standard 86 and are drawn
a short distance away from the magnets 84

and 85 by the operation of the springs 87 and

88. Thearmatures move on the common pivot-
pin 89 and are limited in their motion by the
cross-piece 90. Inking-rollers 91 and 92 are
used to feed the ink to the marking-rollers
well known in the art. The ribbon 93 is fed
over the platen-roller 94 and beneath the
marking-rollers 82 and 83. |

Fig. 7 illustrates a record as made by the
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Jdevice illustrated in Fig. 8. The dots on one
side correspond to the dots of the Morse code,
and the dots on the other correspond to the
dashes. The receiving system illustrated in
Fig. 6 when operated in connection with the
recorder illustrated in Fig. 8 may be used to
receive and record two messages at the same
time. The signals of the message formed of
dots and dashes may be recorded along one
edge of the ribbon by one of the magnets of
the recorder—as, for example, magnet 84—
and the signals of the other message may be
recorded along the other edge of the ribbon
by the magnet 85. In such cases one of the
messages will be sent by using impulses of cer-

tain periodicity or intensity, and the other

message will be sent by using impulses of an-
other periodicity or of a higher intensity.

The coherers used to operate the recoraer
illustrated in Fig. 8 may be mounted on the
armature carrying the marking-rollers and
may be decohered upon recording each 1m-
pulse.

The form of the coherer that we prefer to
ase and which gives greatly-improved results
is a coherer having carbon particles to torm
an imperfect contact. A mixture of carbon
particles or carbon pieces with other material,
such as filings, may be used; but 1t is prefer-
able to use nothing but carbon particles to
form the imperfect contact of the coherer.

The coherer is illustrated in Fig. 9, wherein
97 represents an insulating-tube consisting of
olass or other insulating material. In the tube
there are mounted two terminals 98 and 99,
having threaded stems 100 and 101, to which
may be attached wires by means of nuts for
connecting the coherer in an electric clrcult.
The terminals may be composed of any con-
ductive material, such as carbon or metal.
Between the terminals 98 and 99 there isloosely
placed a small quantity of carbon 104. Car-
bon in any form may be used; but we pret-
erably use carbon particles. The amountmay
be varied according to the conditions of the
systems with which this coherer 1s used. The
tube 97 is mounted in two vulcanite cones 109
106. The coherer is supported by the spring-
clips 107 108, located on the base 109. The
currentof high potential upon passing through
the coherer causes the particles to cohere and
oreatly reduces the resistance of the coherer.
It then the coherer isslightly jarred, the par-
ticles separate, and the coherer isagain 1N COorLi-
dition to receive anotherimpulse. Itis found
that the coherer illustrated in Fig. 9 deco-
heres with a much lighter jar than the co-
herersnow known in the art, and,furthermore,
the life of the coherer illustrated in the fig-

60 ure is greater than that of the cobherers known

in the art.

My invention may be modified by those
skilled in the art without departing from the
spirit thereof. The number of emitters and

>

receivers may be varied, and the manner of
reproducing the signals may be varied with-
out altering the invention.

What I claim, and desire to secure by Letters
Patent, is as follows: |

1. Tn asystem for purposes ot communica-
tion the combination of an automatic trans-
mitter, means associated with the sald trans-
mitter for sending impulses of different inten-
sities, sending and receiving aerials, and a re-
corder adapted to move according to the char-
acter of the messages sent by the said trans-
mitter.

9. In a system for purposes of communica-
tion the combination of an automatic trans-
mitter, means associated with the sald trans-
mitter for sending signals of different inten-

“sities,sending and receiving aerials,a recorder,

and means responsive to the different intensi-
ties for causing the said recorder to record the
different indications sent.

3. In a system for purposes of COMMUuN1Ca-
tion the combination of an automatic trans-
mitter, means associated with the said trans-
mitter for sending impulses of two different
intensities, sending and recelving aerials, a re-
corder, a means responsive to one ot said 1n-
tensities for causing the said recorder to move

in one direction and a means responsive to the
other of the said intensities for causing the

recorder to move in the other direction.

4. In a system for purposes of communica-
tion the combination of a strip having holes
located along different lines according to the
nature of the impulse to be sent, contacts
adapted to make contact through the said
holes, sending and receiving aerials, means
associated with each of thesaid sending-aerials
and with certain of the said contacts for send-
ing signals according as the associated con-
tacts are closed, coherers associated with the
said receiving-aerials and a marker operated
by the said coherers.

5. In a system for the purposes ot commu-
nication the combination of a strip having
holes located at different points according to
the nature of the signal to be sent, contacts
controlled by the said strip, sending and re-
ceiving aerials, means associated with each of
the said sending-aerials and with each of the
«aid contacts for sending signals according as
the associated contacts are closed, coherers, a
recorder, and means operated by the said co-
herers tor causing the recorder to move ac-
cording to the coherer affected.

6. Ina system for purposes of communica-
tion, the combination of an induction-coil, an
aerial comprising terminals, two of the said
terminals connected to the said induction-coil,
and a third terminal or conductor in opera-
tive relation to the first-named terminals, and
an antenns connected to the said terminal or

“‘conductor.

7. In a system for purposes of communica-
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tion the combination of an induction-coil, an

aerial comprising terminals, the said termi-
nals connected to the said induction- coll, an-
other terminal located between the first-men-
tioned terminals and antennse connected to
each of the said terminals.

- 8. .In a system for purposes of communica-
“tion the combination of a circuit-closer, an in-
duction- coﬂoperatedbvthe sald circuit- closer
an aerial comprising a pair of terminals and
antennge connected to the said terminals, an-
other terminal in operative connection with
the said pair of terminals and an antenna con-
nected to sald other terminal.

9. In an electric system the combination of
an automatic transmitter consisting of a plu-
mlltv of movable contacts, a plur allty of bat-
teries, one battery corr espondmg to each of
the said movable contacts, a magnet located
‘In the circuit of each of the said contacts and
aclapted to close the circuit of each of the said
batteries, an induction-coil located in the cir-
cuit of each of the said batteries, and a send-
ing-aerial associated with each of the said in-
duction-coils and batteries and contacts and
operated thereby, a strip having holes corre-
sponding in their relative positions to the dif-
ferent parts of the signal and adapted to per-
mit the different contact% to close, a receiving-
30 aerial operated by each of the bEle sendmo‘-
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aerlals, and a means for recording the said

parts of the sald signals as one continuous

‘signal.

10. Inan electric system the combination of
an automatic transmitter consisting of a plu-
rality of movable contacts, a plurahty of bat-
teries, one battery correspondma' to each of
the said movable contacts, a magnet located
in the circuit of each of the said contactsand
adapted to close the circuit of each of the said
batteries, an induction-coil located in the cir-
cult of each of the said batteries, and a send-
ing-aerial associated with each ot the said in-

“duction-coils and batteries and contacts and
“operated thereby., a strip having holes corre-

sponding in their relative p081t10n8 to the al-
ternate parts of the signal and adapted to per-
m1t the different contacts to close alternately,
a receiving-aerial operated by each of the said
sendmw—aerla,ls and a means for recording the
sald parts of the sald signals as one continu-
ous signal.

In testimony whereof we have Sloned our
names, 1n the presence of two su bscrlbmcr wit-

nesses, on this 14th day of December, 1905 55

(HARLES G. BURKE.

EDWARD J. BURKE.
Witnesses: |

EpwIN SEGER.
Faust F. CraMPTON.

I‘Ihll
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