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To all whom it may concerm:

Be it known that I, HARRY SHOEMAKR R,, )
citizen of the United btfttes, residing at Phil-
adelphia, in the county of Philadelphia and
State of Pennsylvania, have invented a new
and useful Multiplex Telegraph Svstem, of

‘which the following is a specification.

My invention IBL:H.-LS to a multiplex tele-
oraph system, in which a plurality of mes-
sages may be transmitted simultaneously but
111(:10pendentlv of each other over the same cir-
cult and in either direction over such circuit.

My invention consists of a telegraph sys-
tem wherein at one station a sunflower 1s ro-
tated at practically uniform speed and where-
in at any other station a similar sunflower 1s
kept in step with the first-mentioned sunflower
by means of a phonic Whed controlled by a
line-relay.

My invention consists, iurthel of a tele-
oraph system wherein alternate 1)0‘-31131?’6 and
nemtwe impulses are transmitted over the
clrcult such impulses being streng thened
when a signal impulse 1s trzmsmmtul

My 111v0r1t1011 consists of a telegraph sys-
tem wherein at one station a sunflower 18 ro-
tated at approximately uniform speed and
wherein such sunflower operates as the mas-
ter -sunflower for the entire system and in
which the sunflower at each of the other sta-
tionsis keptin step with the master-sunflower,

-not by a usual seynchronizing impulse, but

by each of the impulses transmitted over the
circuit, whether representing a signal or not.
Reference 1s to be had to the accompany-

ing drawings, in which—
14 igure 1 is a dmm.;unmatw view illustrat-

ing my invention as ‘Lpphed to a sending and
receiving station and in which six messages

may be f~31111ultaﬂacousl*g;r and 111depvndﬂnblyq

transmitted in either direction. Klg. 2 1is a
frontelevation of the master-sunflower. I‘lg.
3 is a side elevation of the master-sunflower.
Fig. 4 is an end elevational view of the phonic
wheel and sunflower at a station. Kig. 5 1s a
side elevational view of the same.

Referring to Fig. 1, A is the master-sun-

flower of the system whose trailer 1 is driven |

.brlLtQ}I'V 10.

at practically uniform speed by any suitable
means, such as a belt 2. By means of the
brush 8 bearing upon the metallic hub 4 elec-
trical communication between the trailer 1
and the line conductor 5 1s constantly main-
tained. As shown, the sunﬂow er A consists
of twelve seoments, of which diametrically
opposite ones are ClOSS*COI]DGCt(‘d For ex-
ample, segments 6 and 6" are connected to-
gethel and to the conductor 7, from which a
connection is made to and through the wind-
ing of the relay 8, thence tllrouﬁh resistance
9, battery 10, to the earth connection E.
&11:111]31*11{ sunﬂower—%ﬂ ments 11 and 11" are
connected together and to the concluctor 12,
which has a connection with the earth-plate
I through the windings of the relay 13, re-
sistance 14, and battery 15. Similarly seg-
ments 16 ELHC]. 16" are connected with
other and the conductor 17, between which
and the earth-plate I are connected the

windings of the relay 18, resistance 19, and

battery 10. Similarly 5wmu1ts 20 and 20/
are connected with each other and with the
conductor 21, between which and the carth-
plate 1L are connected the windings of the re-
lay 22, resistance 23, and battery 15. Simi-
larly segments 24 and 24" are connected to-
oether and with the conductor 25, between
which and the earth-plate Il are connected the
windings of the relay 26, resistance 27, and
Similarly segments 28 and 28" are
connected together and mth the cmnlucun* 29,
between whml and the earth-plate I are con-

nected the windings of the relay 80, resist-

ance 31, and battery 15.
Batteries 10 and 15 form toaethel a split

battery, the two halves 10 and 15 offering,

preferably, equal electromotive forces.

Supposing the trailer 1 to be rotating in a
counter-clockwise direction as viewed in Kig.
1, it will be seen that when 1n contact with
seoment 11 an impulse from battery 15 1s sent
to line, when in contact with segment 16 an

impulse from battery 10 is sent to line, when
in contact with segment 20 an impulse from

hattery 15 issent toline. 1In other words, al-
ternate, positive, and negative impulses are
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impressed upon the line due to the revolution
of the trailer 1, the strength of such 1m-
pulses depending upon the entire impedance
of each circuit controlled by a segment. At
the other station of the system is provided a
polarized relay 82, whosearmature 33 is prac-
tically a reed-armature whose natural rate of
vibration is equal to the rate of succession of
the positive and negative impulses impressed
upon the line. In consequence the armature
33 engages alternately the ‘contact-points 34
and 35 and at a rate equal to the rate of sue-
cession of the impulseson the line. The con-

tact-points 34 and 35 are connected together,
and therefore the local circuit including these

contacts, the armature 33, magnet- winding
36, and battery 37 is opened and closed at a
rate equal to the rate of succession of the 1m-
pulses upon the line. In consequence the
magnet 36 is energized at a like rate, thus re-
volving the phonic wheel 38 through as many
complete revolutions per second as the number
of positive and negative impulses on the line

“divided by the number of poles on the phonic

wheel. This phonic wheel 38 has twelve

‘poles, thus corresponding in number with the

number of segments of the master-suntiower
A and also of the controlled sunflower B,
whose trailer 891is driven by the phonic wheel
38. In consequence thetrailer 39 isrevolved
at the same rate as trailer 1, and 1n conse-
quence corresponding segments of master-sun-
flower A and of the controlled sunflower B are
in circuit at the same time. By this arrange-
ment separate synchronizing impulses need
not be sent over the line; but each impulse
traversing the circuit controls the phonic
wheel and brings it in step with the trailer 1
of the master-sunflower. ' |

The trailer 39 is constantly in communica-
tion, through the windings of the relay 32,
with the line 5 in virtue of the brush 40 press-
ing upon the hub 41.

In the sunflower B diametrically opposite
segments are connected together, as in the case
of the sunflower A. Segments 42 and 42" are
connected together and with the conductor 43,
between which and the earth-plate K" are con-
nected the windings of the relay 44, resistance
45. and battery 46. Similarly segments 47

and 47 are connected together and with the

conductor 48, between which and the earth-
plate E' are connected the windings ot the re-
lay 49, resistance 50, and battery 51. Simi-
larly segments 52 and 52' are connected to-
gether and with the conductor 53, between
which and the earth-plate E’ are connected
the windings of the relay 54, resistance 55, and
battery 46. Similarly segments 56 and 56" are
connected together and with the conductor 57,
between which and the earth-plate E' are con-

nected the windings of the relay 58, resist-

ance 59, and battery 51. Similarly segments
60 and 60" are connected together and with
the conductor 61, between which and the earth-

. 777,312

plate E are connected the windings of the re-
lay 62, resistance 63, and battery 46. Simi-
larly segments 64 and 64’ are connected to-
oether and with the conductor 65, between
which and the earth-plate E are connected the
windings of the relay 66, resistance 67, and
battery 51. Battery 15 at the one station and
battery 51 at the other station assist each

other, while battery 10 at the one station and
battery 46 at the other station assist each

other. Forexample, tracing the circuit with
the trailers 1 and 39 in the position shown in
Fig. 1, current is flowing from battery 15
through resistance 14, relay 13, conductor 12,
segment 11, trailer 1, brush 3, line-wire 5, re-
lay 32, brush 40, trailer 39, segment 47, con-
ductor 48, relay 49, resistance 50, battery 51,
earth-plate E', earth-plate E to the other pole
of battery 15.
teries 15 and 51 are, in fact, in series with each
other and aid each other.
might be traced for every other segment of
the sunflowers, and it would be found that bat-
teries 10 and 46 assist each other in like man-
ner and that said batteries 10 and 46 are con-
nected with the line-circuit alternately with
batteries 15 and 51. ~

The trailer 1, and in consequence the trailer
39, revolves at a relatively rapid rate, so that
each pair of segments is cut into line several
times during the time corresponding with the
shortest telegraphic code character to be trans-
mitted.

In shunt to the resistance 9 is connected an
ordinary operator’s key ¢, in shunt to the re-
sistance 14 a similar key 14, in shunt to the
resistance 19 the key 19, in shunt to the re-
sistance 28 the key 23', in shunt to the re-
sistance 27 the key 27, in shunt to the re-
sistance 31 the key 81'; at the other station in
shunt to the resistance 50 the key 50°, in shunt
to the resistance 55 the key 55, in shunt to
the resistance 59 the key 59', in shunt to the
resistance 63 the key 63', in shunt to the re-
sistance 67 the key 67, and in shunt to the re-
sistance 45 the key 45'. With each of these
keys in open-circuit position, as shown in Fig.
1, weak, positive, and negative impulses are
transmitted over the line 5 through the cir-
cuits, one of which was completely traced for
the position of the trailers 1 and 39, as shown
in Fig. 1. Suppose, however, that the key
14" is depressed so as to short-circuit the re-
sistance 14 and for an interval of time corre-
sponding with a telegraphic dot. At each
contact of the trailer 1 with the segments 11
and 11" and at each contact of the trailer .39
with the segments 47 and 47 a relatively
stronger impulse will be impressed upon the
line by batteries 15 and 51, due to the cut-
ting out of the resistance 14, such stronger
impulses being sufficient to actuate the relay-
armatures 13" and 49', thus closing the local
circuits controlled thereby. Since, however,
for the telegraphic dot so transmitted several
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and 63 control sounders ¢ and /.
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~on which is mounted the sunflower A, over
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of these strong impulses traverse relays 13
and 49, the armatures 13" and 49" might tend
to oscillate and not hold the local circuits
closed. To prevent any such fluttering of
the armatures of these relays, the condensers
¢ ¢ are connected in shunt to the relay-wind-
means.
These condensers are charged at each impulse
and discharged between impulses through the

relay- Wmdmﬂs thus keeping the rel:;w prac-

'lhus 1t 1S seen
may transmit signals or mes-
sages which are reproduccd at the other sta-

tically consmntly energized.

tion 1n the local circuit controlled by the re-
lay 49.

Similarly key 50" may transmit sig-
nals or messages which are recorded in the
local circuit controlled by the relay 13. Simi-
larly the armature 8 of relay 8 controls a lo-
Similarly armature 18 of relay
18 controls a local circuit. Similarly arma-

ture 54" of relay 54 controls a local circuit, &c.,

as 1s apparent from Fig. 1. Likewise in shunt
to the windings of cach relay is a condenser ¢
Tor the purpose heretofore described.

of the local circuits includes a local battery &

and a telegraphic Sounder or recorcder, such
as @, Ay ey [y g, hy i | |
With all of the opemtor s keys in open-cir-
cult position weak impulses are caused
‘traverse the twelve relays, six at each stati
and they are so adjusted as not to respond to

, 7y K&y Ly, and 2.

to
on,

these weak impulses, but to respond only to

-the stronger impulses, as occasioned by short-

circuiting the resistances, such as 9 14 50 55,

&e. The relay 32, howcver which 1s .5lmp13f
“for the control of the phonlc wheel, responds
to all impulses sent over the line, both weak

and strong.

From the foregoing descrlptlon 16 1S 1e adlly
seen that pairs of teleg raphic instruments, one
instrument of each pair at each station, are al-

ternately in communication with each other
~and may interchange messages without inter-

ference with or lrom messages belng inter-
changed by the five other pairs of instr uments.

Keys 59’ and 45" control sounders or recorders
@ and n. Keys 14’ and 50’ control sounders ¢
and 7. Similarly keys 19 and 55 control
Similarly keys 23" and 59
similarly keys 27
similarly
keys 31" and 67" control sounders 4 and s. 1t
1s thus seen that the respective pairs of instru-
ments may communicate with each other as it
connected 1n a 81mple Morse circuit.

In Kigs. 2 and 3, 68 is a base on which is

erected the member 69 of insulating material,

which travels the trailer 1. The Lrallel 1 18

secured to the shaft 70 of the electric motor

at the desired
As previously stated, this sun-

71, which rotates said trailer 1
rate of speed.

flower A 1s the master-sunflower, all other
sunflowers 1n the system being controlled by

Each |

the phonic-wheel ar -angement previously de-u-

scribed. |
In Figs. 4 and 5, 72 is a base upon which
are mounted the standards 73 and 74.  These
standards carry cone-bearings 75 and 76, on
Whm h
39 of the sunflower B, which 1s supported by
the insulating member 78. Secured to the
shaft 77 is the phoniec wheel 38, which revolves
1n front of the poles of magnet 36.
net 36 1s supported on the arm 79, which by
means of thumb-screw 80 may be adjusted to

different positions in the slot 81 of the mem-

ber 82, which is secured to the standard 73.
By means of this .:uhustment of the magnet
36 backward or forward in the slot 81 the sun-
lowers A and B may be brought accurately
into step, even though there may be effects
producing lagging or leac ing of the line-cur-
rents. In other words, due to inductance or

capacity effects or I‘GSISE&HCC effects or any
combination of them, there may be a lagging

or leading effect, which it 1s desirable to com-

a

bears the shaft 77, carr ying the tr mler'"

1o

This mag-

75

30

pensate for 50 as to secure true synchronism

of the sunflowers.
from day to day with changes of weather, &e.,

and the simple admstnmnt of the m.:wm,t 36

backward or forward in the slot 81 w1ll COm-

pensate for such effects and will insure all the

sunflowers of the system running in unison.

Though 1 have shown but two smtmns with

six instruments each, it is to be understood
that my system is applicable to systems in-
volving more stations having fewer or more

Instr uments at each station. VVnh the greator.

number of instruments at each station ths;
number of segments of the sunflowers are in-
creased, and also, therefore, the number of
poles on the phonic wheel.
stoodl
of direct-current energy for impressing im-
pulses upon the circult sources of alternating
currents may be employed, and in place (}f
resistances—such as 9 50, &e.—inductances or

These effects may vary

sole It 1s to be under-
also that though I have shown sources
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capacities may be used or any combination of

them or any combination of resistance, mduc,t-
ance, and capacity. |

What I claim is— |

1. In a multiplex telegraph 5§fstem a Mas-
ter-sunflower, a controlled sunflower, means
for impressing upon the circuit impulses rep-
resenting a plurality of independent messages,
and meansreponsive tosald impulses for main-
taining said controlled sunflower in syneln'c)-»-
nism with said master -sunflower.

2. In a multiplex telegraph system, a mas-
ter -sunflower, a controlled bunﬂower and

means responsive to the signal 111111311153&8 for
maintaining said contr olled sunflower n Syn-

chronism with said master-sunflower.

3. In a multiplex telegraph system, a mas-
ter-sunflower, a controlled sunflower, means
for LOHtlIlUDLl%]V Impressing 1mpulbes upon

[10O
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th@ line-cir cuit, means for 1110(111 ying sald im-
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4.

pulses to represent a plurality of independent
messages, and means responsive to each trans-
mitted impulse for synchronizing sald sun-
flowers. .

4. In a multiplex telegraph system, a line-
circuit, a plurality of sunflowers assoclated
with said line-circuit, and a plurality of op-

erators’ circuits controlled by each of said sun-.

flowers, each operator’s circuit including an
impedance, means for controlling said impe-
dance, a relay, and a condenser 1n shunt with

~ the winding of said relay.
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5. In a multiplex telegraph system, a line-
circuit, a plurality of sunflowers associated
with said line-circuit, a plurality of operators’
circuits associated with each sunflower for
continuously impressing impulses upon said
line-circuit, a relay in each operator’s circult
adjusted to respond to signal impulses only,
and means responsive to each impulse for syn-
chronizing said sunfiowers.

6. In a multiplex telegraph systern, a line-
circuit, a plurality of sunflowers associated

therewith, means for continuously impressing
impulses upon said line-circult, a plurality of

operators’ circults associated with each sun-
flower for modifying said impulses to repre-
sentsignals, and means responsive to thesignal
impulses for synchronizing sald sunflowers.
7. In a multiplex telegraph system, a mas-
ter-sunflower, means controlled thereby for

impressing alternate, positive and negative

impulses upon the line-circuit, a controlled

sunflower, a phonic wheel for actuating the
same, and means responsive to each transmit-
ted impulse for controlling said phonic wheel.

3. In a multiplex telegraph system, a mas-
ter-sunflower at a station, means controlled

thereby for impressing upon the line-circult

alternate positive and negative impulses, a
controlled sunflower at another station, a
phonic wheel for controlling the same, a line-
relay at said station responsive to each trans-
mitted impulse, and a local circuit controlled
by said relay for controlling said phonic wheel.

9. In a multiplex telegraph system, a mas-
ter-sunflower at a station, a controlled sun-
flower at another station, and means respon-
sive to and synchronous with the transmitted
impulses for controlling said last-mentioned
sunflower. | -

10. In a multiplex telegraph system, a mas-
ter-sunflower at a station, a controlled sun-
flower at another station, and means energized
in synchronism with the transmitted 1m-

pulses for controlling said last-mentioned sun-

flower.

11. In a multiplex telegraph system, a mas-
ter-sunflower, at a station, means for impress-
ing upon the line-circult a current of prede-
termined strength, a controlled sunflower at
another station, means responsive to said 1m-
pressed current for controlling said last-men-

tioned sunflower, means for changing the

strength of said current, whereby a signal 1m-

pulse is transmitted,

77‘7,"31'2 |

ing also to control said last-mentioned sun-

OWer. | _
19. In amultiplex telegraph system, a mas-

ter-sunflower at a station, means for 1mpress-
ing upon the line-circuit alternate positive and
negative impulses of predetermined strength,
o second sunflower at another station, means
responsive to said impressed impulses for con-
trolling said second suntlower, and means for
changing the strength of said current im-
pulses whereby a signal 1s transmitted, said
impulses of changed strength serving also to
control said second suntlower. |

13. In a multiplex telegraph system, a mas-
trer-sunflower at a station, means for impress-
ing upon the line-circuit alternate positive and
negative impulses of predetermined strength,
2 second sunflower at another station, a relay
responsive to said impressed impulses for con-
trolling said second sunflower, and means for
changing the strength of the impressed cur-
rent impulses whereby signals are transmit-
ted. said impulses of changed strength also
traversing said relay and serving also to con-
trol said second sunflower. |

14. Ina multiplex telegraph system, a mas-
ter-sunflower at a station, means for impress-
ing upon the line-circuit alternate positive and
negative impulses of predetermined strength,
a second sunflower at another station, a plu-
rality of operators’ circuits controlled by each
sunflower, means in each operator’s circuit
for changing the strength of the impulses trav-
ersing such operator’s circuit, a relay ineach

operator’s circuit responsive only to the imm-

pulses of changed strength, and means re-
sponsive to all transmitted impulses for con-
trolling said second sunflower.

15. Inamultiplex telegraph system, a mas-
ter-sunflower at a station, a second sunflower
ot another station, means for impressing upon
the line-circuit alternate positive and negative
impulses of predetermined strength, a plural-
ity of operators’ circuits controlled by each
sunflower, an impeding device 1n each opera-

tor’s circuit for determining the strength of

the impulses normally transmitted, an opera-
tor’s key for short-circuiting said impeding de-
vice whereby impulses of greater strength rep-
resent signals, a relay in each operator’s cir-
cuit responsive only to the impulses of greater
strength, and a relay responsive to impulses of
all strengths for controlling said second sun-
flower.

168. Ina multiplex telegraphsystem, a mas-
ter-sunflower at a station, means tor impress-
ing upon the line-circuitalternate positive and
negative impulses of predetermined strength,
means for changing the strength ot sald 1m-
pulses for transmitting signals, g second sun-
Aower at another station, a phonic wheel for
controlling said second sunflower, and a relay
‘1 the line-circuit responsive toimpulses of all

strengths for controlling said phonic wheel.

said signal impulse serv-.
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17, Inamultiplex telegraph system, a mas-

ter-sunflower at a station, means for impress-
ing upon the line-circuit alternate positive and
negative impulses of predetermined strength,

‘means for changing the strength of said im-
pulses to transmit signals, a second sunflower

at another station, and a relay for controlling
sald sunflower responsive to impulses of all

strengths and having an armature whose nat-

ural period of vibration corresponds with the
frequency of the mmpressed impulses.

18. In a multiplex telegraph system, a mas-
ter-sunflower at a station, means for impress-
1ing upon the line-circuit alternate positive and
negative impulses of predetermined strength,
means for changing the strength of said im-
pulses to transmit signals, a second sunflower,
at another station, a relay responsive to the

777,312
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impulses of all strengths, and a phonic wheel
for controlling said second
phonic wheel being controlled by said relay.
19. Inamultiplex telegraph system, a mas-
ter-sunflower at a station, means for impress-
ing upon the line-circuit at predetermined rate
alternate positive and negative impulses of
predetermined strength, means for changing
the strength of said impulses to transmit sig-
nals, a relay at another station responsive to
the impulses of all strengths and tuned to the
rate of said 1mpulses, and
trolled by said relay.

HARRY SHOEMAKER.

Withesses: |
Livran M. CREAMER,
C. D). Euner.
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