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To all whom it may concern:

Be 1t known that I, HARRY SHOEMAKER, a
citizen of the United States, residing at Phila-
delphia, in the county of Philadelphia and

5 State of Pennsylvania, have invented a new
and useful Telegraph System, of which the
following is a specification.

My invention relates to telegraph systems,
more especially those in which a plurality of

1o messages may be simultaneously and inde-
pendently transmitted over the same con-
ductor. o

My invention consists of a telegraph sys-
tem wherein several messages are simulta-

15 neously and independently transmitted over
the same conductor, each message being rep-
resented by characteristic electrical energy
and wherein at the receiving-station there are
means tor separating out the several messages

20 to independent recorders. |

My invention comprises a telegraph system
in which different messages are represented
during transmission by electric currents dif-
fering from each other in strength, polarity,

25 and duration. |

My invention consists of a -telegraph sys-
tem in which the receiving apparatus is capa-
ble of separating a plurality of simultaneous] y-
transmitted messages to separate and inde-

30 pendent recording means, such messages be-
ng represented during transmission by elec-
tric currents differing from each other in
strength, polarity, or duration. | |

My invention comprises a telegraph system

35 1n which the transmitter comprises means for
1mpressing upon the line conductor a plural-
1ty of currents each representing a message
and differing from each other in strength, po-
larity, and duration. | -

40 My invention comprises a telegraph system
in which the receiver comprises apparatus and
an arrangement of circuitsinvolving the use of
asymmetrical resistances for the purpose of
separating into different circuits currents of

45 different polarities representing independent

- messages, and 1n connection with such appa-
ratus and arrangement of circuits a propor-
tionment of divided circuits, whereby currents

- of different duration are separated into sepa-

lecting through different circuits currents of

pressed upon the line conductor in the system

- shown in Fig. 5.

- extending between the transmitting and re-

| rate circuits for the purpose of separating si- 50

multaneously-transmitted messages.
Inmy system I make use of asymmetrical re-
sistances at the receiver for the purpose of de-

different polarities. A currentofa definite po-
larity and strength represents a message, and
therefore by transmitting currents of differ--
ent strengths and polarities I am enabled to
transmit four or more messages simulta-
neously and without confusion.

By impressing the currents of least strength
upon the line for greater intervals of time
than the duration of the stronger currents
and by proportioning the circuits of the re-
celver as to their time constants I am enabled
to select the weak currents to the exclusion
of the more powerful ones.

Reference is to be had to the accompanying
drawings, in which—

Kigure 1 isa diagrammatic view of a system
in which there may be simultaneously and in-
dependently transmitted and received two
messages. Fig. 2 represents a diagrammatic
view of a system whérein four messages may
be simultaneously and independently trans-
mitted and received. Fig. 8 is a graphical
representation of the current impulses as im-

shown in Fig. 2. Tig. 4 is a view, partly in
diagram and partly in elevation, of means for
diametrically generating electrical impulses
of different polarities and different strengths
as a substitute for the transmitter shown in
Fig. 2. Fig. 5 is a side elevation of the com-
mutator of the generator shown in Fig. 4.
Fig. 6 1s a development of the commutator

In Fig. 1, L represents the line conductor

ceiving station of a telegraph system, which
conductor is grounded at each station by the
earth-plates E. In place of the ground con-
nections a return-conductor may be employed.
At 1 1s shown the body of the transmitting-
commutator, which consists of any suitable
insulating material. This commutator is
mounted upon a shaft and continuously ro-
tated at a relatively high speed by any suit-
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‘into two parallel circuits.

2

able prime mover—such as, for example, an
electric motor.

2 1s a slip-ring mounted upon the commu-
tator 1, and upon it bears the brush 4, which
forms one terminal of the line conductor L.
In constant electrical communication with the
slip-ring 2 1s the metallic segment 3, occupy-
ine very nearly one hundred and eighty de-
orees on the circumference of the insulating-
body 1. Brushes 42 and 36 are adapted to en-
gage with this segment 3 during a period cor-
responding to nearly onc-half a revolution of
the commutator, and immediately after con-
tact has been broken by one brush the other
brush engages the segment 3. |

- B represents a series of cells from the mid-
dle of which connection is made with earth-
plate I£. The last cell on the right connects
through key 41 with the brush 42. The nega-
tive end of the battery, or the last cell on the
left, communicates through key 85 with brush
86. By thisarrangement there are impressed
upon the line conductor L in case keys 41 and
35 are held depressed impulses of approxi-
mately equal strengths but of different polari-
ties. _, |

The line conductor L divides at the receiver
One of these cir-
cuits comprises the asymmetrical resistance 7,
composed of polarization-cells and the relay
37. The other circuit comprises the asym-
metrical resistance 8 and the winding of the
relay 43. The cells 7 are so connected that
only positive impulses are permitted to pass
through them, and the cells 8 are so connected
that only negative impulses are permitted to
pass through them. The number of cells in
each series 7 and 8 1s such as to offer a coun-
ter electromotive force approximately equal
to the electromotive force existing at the re-
ceiving end of the line conductor.

The positive impulses passing through cells
T energize the relay 37, whose tongue 38 then
closes circuit with contact 39, causing the en-
ergization of-the recording device R’ from the
battery B'.

(' is a condenser in shunt to the winding
of the relay 37 and which operates to prevent
the return of the tongue 38 to open - cir-
cuit position unless positive impulses cease to
arrive for a considerable interval of time.
The arriving positive impulses charge said
condenser (¢ and also magnetize relay 37.

At the cessation of any impulse, however, con-

denser C discharges through the winding of the
relay 37, and therefore maintains the magnet-
ism in said relay until the arrival of the next
impulse. In other words, the condenser C
is a hold-over device. Similarly the negative
impulses traversing the cells 8 energize the
winding of the relay 43 and simultaneously
charge the condenser C°, which operates as
the hold-over device, as In the case of the
condenser /. The energization of relay 43

65 causes the tongue 44 to close a circuit at con-
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tact 45, from which results the energization
of recording device R* by the battery B°.
The rotation of the comimutator at the
transmitting-station isrelatively high, so that,
for example, by depressing operator’s key 35
to make a dot several negative impulses will

be transmitted over the line L and will ener-

oize relay 43 and produce a record on recorder
R*. These negative impulses, however, are
oxcluded by cells 7 from the winding of relay
37. Similarly a depression of operator’s key
41 will result in the transmission of a plurality
of positive impulses which are excluded from
relay 43 by cells 8, but are permitted to pass
through the cells 7 to energize relay 37 and to
produce a record by means of recorder R'.

Keys 35 and 41 may be operated simultane-
ously, but each controls the line during halt
the time only and alternately with each other.
Tnasmuch as the impulses controlled by each
key succeed each other at a relatively high
rate, the result at the receiver-is the same as
if cach key had exclusive control of a sepa-
rate line-wire. In consequence distinct mes-
sages may be sent by keys 35 and 41 and re-
corded by devices R* and R/, respectively.

In Fie. 2, L represents the line conductor,
which is erounded at each end at earth-plates
I£ E. 1 represents the body of a commutator
and consists of insulating material. 11smount-
ed on a shaft which is continuously rotated at
relatively high speed by means of any device,
such as an electromotor. 2 1s a continuous
slip-ring which is in constant electrical com-
munication with the outer segment 3, which
occupies slightly less than a quarter of the
periphery of 1. 4 is a brush constituting a
terminal of the line-wire L and bears con-
tinuously upon the slip-ring 2. Brushes 6,
16, 23, and 29 are arranged at ninety degrees
with respect to each other and are alternately
and successively engaged by the metallic seg-
ment 3. In consequence the four circuits in
communication with these four brushes com-
municate successively with the line-wire L.

B represents a series of battery-cells from
whose middle there is a connection to the earth-
plate E. From the positive terminal of the
battery there is a conductor communicating
through operator’s key 28 with the brush 29.

' T'rom an intermediate cell thereis communica-

tion through operator’s key 15 with the brush
16. From the negative terminal of the bat-
tery there is communication through the op-
erator’s key 5 with the brush 6, and from an
intermediate cell near the negative terminal
of the battery there is communication through
operator’s key 22 with the brush 23. F¥rom
this arrangement it is possible to impress upon
the line-wire L impulses of different strengths
and of different polarities. For example, 1f
key 5 is depressed for a suficient interval of
time to produce a dot or a dash of the code
there will be impressed upon the line a plu-
rality of ncégative impulses and of a strength
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corresponding to half the cells of the battery
B. If key 28 be depressed, there will be ini-
pressed upon the line g plurality of positive
impulses of a strength corresponding with
half the cells in the battery B. [t key 29 be
depressed, there will be impressed upon the
line a plurality of negative impulses, but of-a

- strength less than the strength of the negative
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impulses controlled by key 5. Similarly by
depressing key 15 there will be impressed upon
the line a plurality of positive impulses, but
of a strength less than the strength of the 1im-
pulses controlled by key 28.

It all keys were simultaneously depressed
and 1f the commutator rotates in a counter-
clockwise direction, there will be Impressed
upon the line impulses succeeding each other
as follows: first, a strong positive impulse:
second, a weak negative impulse; third, a weak
positive impulse, and, fourth, a strong nega-
tive impulse. Inother words, there would be
impressed upon the line alternate positive and
negative impulses, but of different strengths.

For a purpose hereinafter stated the wealk

positive and negative impulses have a dura-
tion in excess of the strong positive and nega-
tive impulses. This is accomplished by the
extensions of brushes 16 and 23 in a direction
parallel with the periphery of the segment 3.
When, for example, brush 6 contacts with 3,
1ts duration of contact is equal to the length
of time required for a point on the segment 3
to pass a stationary point. With brushes 16
and 23, however, the duration of contact is
greater than in the case of brushes 6 and 29 by
an amount depending upon the angular width
of the extensions on brushes 16 and 23.
. A graphical representation of the Impulses
which would be transmitted if all keys were
simultaneously depressed is shown in Kig. 8.
Distances in a horizontal direction represent
time, and distances vertically measured rep-
resent electromotive forces. Distances ver-
tically above the line of reference Indicate
positive electromotive forces, and distances
below the line of refeience represent negative
electromotive forces: The impulse marked 99
represents the impulse transmitted to line
through brush 29. Similarly the impulses
designated by 23, 16, and 6 represent the im-
pulses transmitted to line through brushes 23,
16, and 6, respectively. |

At the receiver the line-wire 1. branches
into three parallel circuits, constituted as fol-
lows: first, the circuit through relays 9 and
30 to the earth-plate E; second, through the
cells 7, contact 24, tongue 10, relay 25, in-

ductance £, and earth - plate L, and, third,

cells 8, contact-point 17, tongue 18, relay 19,
inductance /', and earth-plate E. Relays 9
and 30 are each wound and regulated as to
strength of spring, &c.. so as to respond to
currents of great strength only. Relay 9 op-

erates on positive impulses only, and relay 30
operates on negative impulses only, as is pos- |

sible with relays well known in the art.

‘manipulatine

1t
tollows, therefore, that the weak positive and
negative impulses transmitted to Iine by keys
15 and 22, respectively, will not be of suffi-
cient strength to operate either of the relays
9 and 30. '

10 15 the armature or tongue of the relay 9
and isnormally in contact with point 24. Upon
the transmission to line, however. of strong
positive impulses under control of operator’s
key 28 the tongue 10 vibrates, contacting al-
ternately with points 11 and 24. When in
contact with point 11, a circuit comprising
source of energy B and relay 12 is closed. In
shunt to the winding of the relay 12 is a con-
denser C, which becomes charged at each con-
tact between 10 and 11, and while the con-
denser is charging the tongue 13 of the relay
12 has been brought into engagement with
the contact-point 14. Upon the cessation of
an 1mpulse, however, tongue 13 would be re-
teased by magnets 12 of the relay 12 were it
not tor the fact that at this instant condenser
C begins to discharge through relay 12, and
therefore maintains the magnetism and keeps
13 1in contact with 14. 1In other words, con-
denser C is a hold-over device.

The relay-tongue 13 controls the circuit in-
cluding the source of enerey 7 and the mes-
sage-recording device R.  From thisitisseen
that the message transmitted by the operator
key 28 is selected out through
the agency of relay 9 to the recorder R.
Similarly when strong negative impulses are
transmitted to the line under control of oper-
ator’s key 5 relay 9 does not respond, but
there is response by relay 30. Normally the
tongue 13 of this relay 30 is in contact with
the point 17. Upon the arrival of strong
negative impulses, however, tongue 18 con-
tacts with point 31, thereby closing the cirecuit
embracing the source of eneroy B’ and relay
32.  In shunt to the winding of the relay 32
1s the condenser (', which operates as a hold-
over cevice for such relay 32, just as in the
case of the condenser C and relay 19. Relay
32 when energized controls and closes the cir-
cuit embracing relay-tongue 33, contact 34,
source of energy /', and recorder R’. From
this 1t is apparent that the message transmit-
ted by the operator manipulating key 5 is se-
lected by relay 80 and recorded by R'.

When either weak positive or weal nega-
tive 1mpulses arrive, neither of the relays 9

and 30 is operated, and therefore the contacts
10 and 24 and 17 and 18 remain in engage-
ment.

Suppose a weak positive impulsearrives. It
cannot traverse the cells 8, nor can it operate
etther of the relays 9 and 30. It may be per-
mitted, however, to traverse the cells 7Tand is
therefore conducted through contact 24, re-
lay-tongue 10, winding of relay 25, 1nduct-
ance / to earth-plate E. The relay 25 is
therefore energized and causes its tongue 26
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to engage with contact 27, thereby closing
the local ecircuit, including source of energy
7* and recording device R*. In shunt to the
winding of relay 25 is the condenser C° for
hold-over purposes, as previously described.
In consequence a message transmitted by op-
erator manipulating key 15 is selected out at
relay 25 to the recorder R*.  Similarly,when
a wealk negative impulse is transmitted under
the control of key 22 it is not permitted to
pass through cells 7, nor is it able to operate
cither relavs 9 or 30, but is permitted to
traverse cells 8, passing through contact 17,
relay-tongue 18, relay 19, inductance /' to
carth-plate E.  In consequence relay 19 1s
energized, resulting in the closure of a local
cireuit at points 20 and 21, such local circuit
including the source of energy 4" and recorder
R*® In shunt to the winding of the relay 19
is the condenser C?for hold-over purposes, as
previously deseribed. In consequence the
message transmitted by the operator manipu-
lating key 22 is selected out at relay 19 to the
recorder R’

The four transmitting-keys may be opera-
tod simultaneously and independently, and
from the relatively rapid rate of rotation of
the commutator 1 there is transmitted for
oach code character a plurality of impulses
which are selected out at the receiving-sta-
tion to proper relays, which relays then con-
trol local recording-circuits.

The circuits of relays 9 and 30 have rela-
tively low time constants—that is, the ratio of
the inductance to the resistance of such cir-
cuit is smail. ' |

In order thatrelays 9 and 30 may have rel-
atively high resistance and a great many
turns, (for the purpose of responding to the
higher-potential currents only,) and yet have
low time constants, there are placed between
the lavers of the windings closed circuited
sheets of tin-foil, which operates a secondaries
of transtormers, the primaries being the wind-
ings of the relays9 and 30. Asis well known
in the art, short-circuited secondaries reduce
the impedance of the primaries. -

The circuits, including relay 25 and induct-
ance 7 and relay 19 and inductance /', respec-
tively, are of relatively high time constant
compared with the circuit including relays 9
and 30. Inasmuchasrelays19and25are to re-
spond to low-potential impulses they must be
wound with relatively fewer turns than relays
9 and 30 and have relatively lower resistances.
Yet these relays 19 and 25 are to be in circuits
havine relatively high time constants and the

tively small, it is necessary to insertin their cir-
cuits external inductances, which are, in fact,
the inductances £ #'. Since the time constants
ot the cireuits embracing relays 19 and 25 are
relativelv high, an impulse of very short dura-
tion would not have time to build up to a suf-
ficient value to operate said relays 19 and 25.

time constants of their windings being rela--

779,670

To provide for this, the weak positive and
negative impulses are of longer duration than
the strong positive and negative 1mpulses,
this being accomplished, as above described,
by the longer contact by brushes 16 and 23
with the seement 8. These weak positive and
neoative impulses having longer duration are
enabled to reach a sufficiently high value In
the high-time-constant circuits, and therefore
relays 19 and 25 are operated.

There is sufficient number of cells in both
the banks 7 and 8 to offer a counter electro-
motive force approximately equal to the
oreatest electromotive force transmitted—
namely, the electromotive forces controlled
by keys 5 and 28. 1t is apparent, thereiore,
that through cells 7 both the weak and the
strong positive impulsesare permitted to pass,
and likewise through cells 8 both the weak
and strong negative impulses are permitted
to pass. It is to be remembered, however,
that the duration of the strong positive and
negative impulses is relatively short and are
therefore unable to operate relays 19 and 25
because of the high time constants of the cir-
cuits in which they are included. The result
is that through relays 9 and 30 all impulses

70
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pass: but the weak ones are unable to oper-

ate such relays. Therefore only the strong
impulses are effective in the circuit including
relays 9 and 30, and, as previously described,
only the strong positive impulses operate re-
lay 9 and the strong negative impulses oper-
ate the relay 30. Furthermore, neither weak
nor strong negative impulses traverse relay
95. Both weak and strong positive impulses
do traverse relay 25; butdue to the relatively
short duration of the strong positive impulses
relay 25 is not operated by them, but does re-
spond to the weak positive impulses having
relatively oreat duration. Neither the weak
nor strong positive impulses are permitted to
traverse relay 19. Both weak and strong neg-
ative impulses do traverse relay 19. dSince,
however, the strong negative impulses are of
relatively short duration, they are unable to
operate relay 19, because of the great time
constant of the circuit in which relay 19 1s
included. Weak negative impulses, however,
due to their greater duration, do operate re-
lay 19.

With the four keys in operation there are

LCO

105

L1C

transmitted to line alternate positive and neg-

ative impulses of different strengths, and an
advantage accrues from this in that a nega-
tive impulse succeeding a positive one clears
the line of residual charges and makes the be-
havior of the line better than inthe case where
simple direct current is used or where 1m-
pulses of one polarity only are employed.

In Fig. 4, 57 and 59 are the poles of a mag-
netic field, the remainder of the magnetic ¢ir-
cuit being omitted. 58 and 60 are field-coils
on said poles 57 and 59, respectively. 58 and
60 are connected in series with each other and
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the segment 49 on the commutator 46.
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the source of energy 61, the result being a
magnetic pole at each end of a vertical diam-
eter of the armature-core 62. The poles are
of opposite signs. Inother words, Fig. 4 dis-
closes a bipolar dynamo-generator whose ar-
mature comprises the core 62 of laminated
iron surrounded by the windings 63, 64, 65,
and 66. The coils 63 and 64 each contain a
greater number ot turns of conductor than the
colls 65 and 66. The coil 63 is'in two halves,
one half being shown under the face of pole
99, while the remaining half is under pole 57.
These two portions of coil 63 are connected in

series with each other, one end of the coil be-

ing connected to conductor 67. The remain-
ing terminal of the upper coil 63 connects
to one terminal of the lower coil 63, and the
remaining terminal of the lower coil 63 con-

nects with segment 48 of the commutator 46.

Similarly the coil 64 is in two parts at OPpPo-"

site ends of a diameter of the armature and
are connected i series with each other, one
end of the combined ¢oil connecting with con-
ductor 67, the remaining end connecting with
Coil
65 1s also in two symmetrically - arranged
halves.  One end of the combined coil is Con-
nected to conductor 67, while the remaining

end connects with commutator-segment 50.

Coll 66 is also arranged symmetrically in
halves, one end of the combined coil being
connected with the conductor 67, while the
remailning end connects with commutator-seg-
ment 51. | |
Supposing the armature to be rotating in
a counter-clockwise direction in the position
shown, coil 63 is active and is generating a
high-potential positive impulse and the elec-
tromotive force generated by such coil is im-
pressed upon the line-wire L to brush 56,

which bears continuously upon the slip-ring

47, which iIs in communication through con-
ductor 67 with one end of the coil 63 and, in
tact, with oné end of every coil on the arma-
ture. The remaining end of coil 63 is con-
nected to commutator-segment 48, which at
this time communicates with the brush 52. 1n
whose circuit is the operator’s key 29, After
co1l 63 has passed from under the pole-pieces

57 and 59 coil 64 becomes active and generates

an electromotive force equal to that generated
by coil 63, but is negative or in the opposite
direction.
rents flowing in opposite directions is apparent

from the drawings, where the direction of

winding said coils is shown to differ. While
coll 64 is active commutator-seement 49 is in
engagement with brush 58, whose circuit is
controlled by the key 6. A ftercoil 64 has gone
out of action coil 65 comes into action and gen-
crates an electromotive force less than the
electromotive force of coil 64, and the current
in coil 65 is in a direction opposite to the cur-

rent which was generated by coil 64. In other .

by cotl 65, but in the opposite direction.

That coils 63 and 64 generate cur-

words, coil

weak positive impulse, which is conducted
from commutator -seoement 50 by brush 54,
whose circuit is controlled by key 16. Lastly
coll 66 comes into action and generates an im-
pulse of the same strength as that ogenerated
The
impulse generated by coil 66 is conducted
through commutator-seement 51 and the brush
00, whose circuit is controlled by the key 23.

It 1s to be noticed that commutator - seg-

ments 48 and 49 have a relatively short bear-

ing-surface, while segments 59 and 51 have
relatively greater bearing-surtaces. The re-
sult is that the strong positive and negative
impulses generated by coils 63 and 64, respec-
tively, have a duration of a relatively short
period, whereas the positive and negative
weak 1mpulses generated by coils 65 and 66,
respectively, have greater duration.
seen that by the apparatus shown in Fig. 4
positive and negative impulses of different
strengths are impressed upon the line-wire
and in the same order of succession asobtained
by the transmitting apparatus. (Shownin Fig.
2.) Tt is of course to be understood that with
the transmitter shown in Fig. 4 a recelver, as
shown in Fig. 2, may be employed.

In Fig. 5 is shown the side view of the com-
mutator 46, indicating the true arrangement

~of the brushes 52, 53, 54, and 55, which are

shown diagrammatically only in Fig. 4.

In Fig. 6 is shown a development of the
commutator 46 and the brushes 52, 53, 54, and
90 properly arranged with relation to their re-
spective segments 48, 49, 50, and 51. |

What I claim is—

1. Inatelegraphsystem, means for 1M press-
ing upon a circuit a plurality of series of paIrs
of 1mpulses, the pairs of impulses of a series
alternating with the pairs of another series,

the impulses of each series differinginstrength

from the impulses of the other series, and
means for recording messages represented by
sald 1mpulses.

2. Inatelegraphsystem, means for 1mpress-
Ing upon a ecircuit impulses differing 1
strength and polarity, means for selecting the
stronger impulses of each polarity, and means

tor selecting the weaker impulses of each pO-

larity to branches of relatively oreat time con-
stant, and means for recording a message con-
trolled by each selecting means. |

3. Inatelegraphsystem, meansfor Impress-

Ing upon a circuit successive impulses differ- _

ing both in strength and polarity, means for
selecting the stronger impulses of each polar-
1ty to branches of relatively small time con-
stant, means forselecting the weaker impulses
of each polarity to branchesof relatively oreat
time constant, and means for simultaneously
recording a plurality of messages. said means

being controlled by the several selecting

means.

o

Itis thus

n -

05 1mpresses upon the line-wire g 05
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4. Inatelegraphsystem, means for impress-
ing upon a circuit, impulses differing in
strength and polarity, means for selecting the
stronger impulsesand recording messages rep-
sented thereby, and asymmetrical resistances
inelnded in circuits responsive to the weaker
impulses, said asymmetrical resistances sepa-
rating the impulses of different polarities.

5. Inatelegraphsystem, meansforimpress-
ing upon a circuit, impulses differing 1n
strength and polarity, the stronger impulses
being of a relatively shorter duration, means
for selecting from said circuit the stronger 1m-
pulses of each polarity, each of said selecting
means having a relatively small time constant,
and means for selecting the weaker impulses
in circuits of relatively greater time constants.

6. Inateleoraphsystem, meansfor impress-
ing upon a circuit impulses differing 1n
strenegth and polarity, the stronger impulses
being of relatively shorter duration, a branch
associated with said circuit having relatively
small time constant, and 1ncluding means re-
sponsive to the stronger impulses of each po-
larity, a branch associated with said circuit
having relatively great time constant, and in-
cluding means responsive to the relatively
weaker impulses.

7. Inatelegraphsystem, meansforimpress-
ing upon a circuit impulses differing 1n

strength having a relatively shorter duration,
a branch associated with said circuit having
relatively small time constant, and including
a plurality of means responsive to the impulses
of different polarities and the shorter duration,
and a branch of relatively great time constant
including means responsive to the impulses of
a certain polarity and greater duration.

8. Inatelegraphsystem, means for impress-
ing upon a circuit impulses differing 1n
“strength and polarity, a branch including a.
relay responsive to the stronger positive 1m-
pulses and a relay responsive to the stronger
negative impulses, a branch includingan asym-
metrical resistance permitting the passage of
positive impulses, and a branch including an
asymmetrical resistance permitting the pas-
sage of negative impulses.

9. Inatelegraphsystem, meansfor impress-
ing upon a circuit impulses differing 1n
strength, polarity and duration, a branch as-
sociated with said circuit having a relatively
small time constant, and 1ncluding means. re-
sponsive to the stronger impulses of different
polarities, a branch including an asymmet-
rical resistance permitting the passage of posi-
tive impulses, and including means responsive
to the weaker impulses, and a ‘branch includ-
ing an asymmetrical resistance permitting
the passage of negative impulses and includ-
ing means responsive to the wealker impulses.
10. In a teleoraph system, means for im-
pressing upon a circuit, impulses differing 1n

strength and polarity, impulses of a certain
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strength, polarity and duration, a branch as-
sociated with said circult having relatively
small time constant. and including relays re-
sponsive to each polarity of the stronger im-
pulses, a recorder controlled by each of said
relays, and a branch circuit controlled by each

of said relays and including an asymmetrical

resistance, and a relay responsive to the
wealer 1mpulses.

11. In a telegraph system, means for im-
pressing upon a circuit, impulses differing as
to strength, polarity, and duration, a branch
associated with said eircuit including a relay

of small time constant and responsive to the

impulses of a certain polarity and greater
strenoth, a recorder-relay controlled by said
relay, a hold-over condenser in shunt to the
recorder-relay, a branch associated with said
circuit controlled by said first - mentioned

“relay, and including an asymmetrical resist-

ance and a relay actuated by the weaker 1m-
pulses of greater duration, and a hold-over
condenser in shunt to said last-mentioned re-
lay.

192. In a telegraph system, means for 1m-
pressing upon a circuit impulses differing as
to their strength, polarity, and duration, a
branch associated with said circuit having
small time constant, and including a relay re-
sponsive to impulses of a certain polarity and
of the oreater strength, a recorder controlled
by said relay, and a branch associated with
said circuit and controlled by said relay, and
including an asymmetrical resistance per-
mitting the passage of impulses of a certain
polarity, said branch including also a relay
responsive to the weaker impulses, and an 1n-
ductance. - |

13. In a telegraph system, means for 1m-
pressing upon a circuit impulses differing as
to their strength, polarity, and duration, a
relay of low time constant included in said
circuit, and responsive to the stronger posi-
tive impulses, a second relay in sald circuit
having low time constant and responsive to
the stronger negative impulses, a recorder-
circuit controlled by each of said relays, and
a braach of high time constant controlled by
each of said relavs, and including a relay actu-
ated by the weaker impulses of a certain po-
larity, and a recorder controlled by each of
said last-mentioned relays. -

14. In a telegraph system, means for 1m-
pressing upon a cireuit impulses differing as
to their strength, polarity, and duration, a
branch of relatively small time constant asso-
ciated with said circuit, a relay included 1n
said branch and responsive to the stronger
positive impulses, a relay in said branch re-
sponsive to the stronger positive impulses,
a recorder-circuit controlled by each relay,
and a branch from said circuit including an
asymmetrical resistance, an inductance, and
a relay responsive to weaker impulses, sald
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last-mentioned branch being controlled Dy one
of the relays responsive to the stronger im-
pulses.

15. In a telegraph system., means for im-
pressing upon a circuit impulses differing in
polarity and duration, a ecireuit of definite

_ time constant and an asymmetrical resistance
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at a receiving-station for selecting the im-
pulses of a given polarity and duration, and
means for recording a message represented by
sald impulses.

16. In a telegraph system, means for im-
pressing upon a circuit a series of impulses
of relatively great strength and short dura-
tion, means for impressing upon said cireuit
a different series of impulses of relatively low
strength and greater duration. a circuit of
relatively small time constant associated with
said circuit for selecting to a recording instru-
ment impulses of great strength and short du-
ration, and a circuit of relatively oreat time
constant for selecting to an independent re-
cording instrument impulses of low strength
and short duration.

17. In a telegraph system, means for im-
pressing upon a circuit impulses of short du-
ration, means for impressing upon said circuit
impulses of relatively greater duration. a cir-
cuit of relatively great time constant and in-
cluding a polarized relay associated with said
cireult for recording a message represented
by the impulses of short duration, and a cir-
cuit of relatively great time constant includ-
Ing an asy mmetrical resistance for recording a
message represented by the impulses of greater
daration. _

18. In a telegraph system, means for im-
pressing upon a circuit a plurality of series of
impulses differing as to strength and duration,
a receilving-circuit of relatively small time con-
stant, means 1ncluded in said circuit and re-
sponsive to the strongerimpulses for recording
a message, and a further receiving-cireuit, of

relatively great time constant inclu ding means

responsive to the weaker impulses for record-
Ing a different message.

19. In a telegraph system, means for im-
pressing upon a circuit alternate pairs of
Impulses, the impulses of each pair being of
different polarities, and the impulses of the
different pairs being of different strengths,

‘and means for recording a plurality of mes-

sages represented by said impulses.

20. In a telegraph system, means for im-
pressing upon a circuit alternate pairs of
impulses, the impulses of the different DAIrS
having different strengths, the last impulse
of a pair having a polarity different from the
first impulse of the succeeding pair, and means
for recording a plurality of messages repre-
sented by said impulses.

21. In a telegraph system, means for 1m-
pressing upon a circult alternate pairs of im-

pulses, the impulses of the di
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erent pairs hav-
durations, and

ing ditferent strengths and

{ means for recording messages represented by

sald impulses.

22. In a telegraph system, means for im-
pressing upon a cirenit alternate pairs of im-
pulses, the impulses of the different pairs hav-
ing different strengths and durations, the last
mmpulse of a pair having a polarity different
from the first impulse of the succeeding pair,
and means for recording messages represented
by said impulses. .

23. In a telegraph system, means for im-
pressing upon a circuit alternate pairs of im-
pulses, the impulses of each pair being of dif-
ferent polarities, the impulses of the different
pairs being of different durations, and means
forrecording messages represented by said im-

pulses.

24. In a telegraph system, means for im-
pressing upon a circult alternate pairs of im-
pulses, the impulses of the different pairs hav-

g different durations, the last impulse of a

pair having a polarity different from the first
impulse of the succeeding pair. and means for
recording messages represented by said im-

pulses.

25. In a telegraph system, means for im-
pressing upon a circuit alternate pairs of im-

pulses, the impulses of the diflerent pairs hav-

ing different durations, the last impulse of a
pair having a polarity and a strength differ-
ent from the first impulse of the succeeding
pair, and means for recording messages rep-
resented by said impulses.

26. In a telegraph system, means for im-
pressing upon a circuit alternate pairs of im-
pulses, the impulses of the different pairs hav-
ing different durations, and means tor record-
Ing messages represented by said Impulses.

27. In a telegraph system, means for im-
pressing upon a circuit a plurality of series of
pairs of impulses, the pairs of impulses of a
series alternating with the pairs of another
serles, the impulses of each series differing in
cluration from the impulses of the other saries,
and means for recording messages represent-
ed by said impulses. |

28. In a telegraph system, means for im-
pressing upon a circuit a plurality of series of
pairs of impulses, the pairs of impulses of a
series alternating with the pairs of another
series, the tmpulses of each seriesdi Tfering in
strength and duration from the impulses of
the other series, and means for recording mes-
sages represented by said impulses. |

29. In a telegraph system, means for im-
pressing upon a circuit a plurality of series ot
pairs of 1mpulses, the pairs of impulses of a
series alternating with the pairs of another se-
ries, the impulses of each series differing in
strength from the impulses of the other se-
ries, succeeding impulses being of opposite
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polarities, and means for recording messages
represented by said impulses.

30. In a telegraph system, means for 1m-
pressing upon a cirenit a plurality of series of
pairs of impulses, the pairs of impulses of a
series alternating with the pairs of another
series, the impulses of each series differing in
duration from the impulses of the other series,

succeeding impulses being of opposite polari-
ties, and means for recording messages repre- 1O
sented by sald impulses.

HARRY SHOEMAKER.

‘Witnesses:
JAMES M. SAWYER,
CArtcr T. BorrougH.
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