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To all whom Tt may concern:

Be it known that I, ALBERT C. CREHORE, a
citizen of the United States, residing at Yonk-
ers, county of Westchester, State of New
York, have invented certain new and useful
Improvements in Telegraph Systems: and in
pursuance of the statute I have set forth in
the accompanying drawings and specification

as an itlastration of the invention that form

thereof which I now regard as the best one of

the various torms in which the principle of

the Invention may be embodied.
In the drawings, Figures

station. Kigs. 3 and 4 show in diagram the
arrangements at the receiving-station. Fig.
5 shows a method ot duplexing a line to which
my system 1s applied, and Tigs. 6, 7, and &
show a modification. -
My 1nvention relates to a system of teleg-

oraphy 1n which the principal object is, first,

to transmit messages by means of a keyboard

arranged like the keyboard of an ordinary

type-writer, each button operating a circuit-

closer, and, second, to receive the messages in
a corresponding manner on a similar type-
writer, the keys bema Operated by electr 0-

magnets.

I do not undertake inm y present disclosure
to show the details of the transmitting-key-
board, but simply indicate a series of circuit-

- closers which may in ways well known to the

10

art be arranged in keyboard form with a but-

ton for each of the circuit-closers. Likewise,
at the receiving-station, I do not undeﬂnke
to show the details of ‘the recelving type-
writer, but simply show a series of magnets
which will in any desired manner operate,

respectively, the several key-levers of atype- .

writer, including the key-levers correspond-
ing to the several letters and characters, and

in addition suitable shift-keys for capitals.

and figures and a key for returning the car-
riage at the end of the line. Such tvpe-writ-
ers are already known, and my receiving-
magnets may be applied to any special form
thereof in any desired manner. By the use
of the shitt-keysI am able totransmit as many
as ninety different characters, using three

50 cases of thirty each with two shift- keys.

s 1 and 2 show in
cliagram the arrangementsat the transmitting-

the art.

paratus designed for duplex work the main

This number may be increased, if desired, by
an extension of the principles hereinafter de-
seribed. In my system it it also possible to

transmit Simultaneously a number of mes-

sages over the same line in the same dn ectlon

or in opposite directions.

I do not undertake to claim in this case as
a separate matter the transmitting arrange-
ments shown as provided at the sending-sta-
tion, since it is the ruline of the Patent Office
that such matter constitutes an independent
invention not claimable herein. It is, how-
ever, presented 1n this case, but merely asan
1llustration of a complete system.

My invention utilizes as its basis the well-

Lnown feature of synchronously rotating

“sunflowers” at the transmitting and receiv-
ing statlions, by means of which the main line

| or wire 1s connected 1In succession to a series

60

of local transmitting-lines at the transmitting- 70

station and to a corresponding series of local
recelving-lines at the receiving-station, each
set of local lines (comprising one receiving

and one transmitting line) being thus mo-
| mentarily connected through the main

[Ime, so
that a current sent into any one of the said
local transmitting-lines will only be received
by the correspondmﬂ“ one of the said local re

ceiving-lines in a manner well understood in

that in effect each set of local transmitting
and recelving lines uses the main line in Sub-
stantially the same. manner as if they were
permanently connected thereto and as if the
other sets, which share the same main line
turn, were absent.

In some forms of this ap-

line is brought to a single differential relay
balanced by an artificial line which distributes

75

The result of this arrangement is 8o

n 35

current through the local sunflower-circuits, go

and I will show how this form may be adapted
for use in my system, although for conven-
ience I first show the torm in which the sun-
flower is directly in the main line. 1 also
prefer to employ an arrangement I have de-
vised, wherein, as will be hereinafter ex-
plamed, 1 use currents of both polarities on
the several sunflower-circuits and the main
line which connects them; but I may also use

- currents of the same polarity throughout.
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Referring to the drawings, A of Fig. 2.
and B of Kig. 3 represent the synchronous
sunflowers at the transmitting and receivine
stations, respectively, and one-quarter of cach
«-,unﬂowu is assigned. to each one of four dis-
tinct systems which make use of the main
line simultaneously. Kach quarter of the
sunflower i1s divided into six segments, these
«1x segments being utilized in one of the four
transmission systems to provide the combina-
tions necessary to operate my selective ar-
rangement by which any desired key at the
transmitting-station will control a correspond-
g magnet at the receiving —%tation lhb
seﬂmwts at, sunflower A are lottered o AT

@', ”, and o, respectively, and the conesspond
111;_3, ones at the sunflower B are lettered o', 07,
o0 07 and 0°. Tt will be understood that
by reason of the synchronism of the sun-
flowers.the segements « and " will be con-
nected at the proper moments with the trail-
ing-brushes Cand € , respectively, and there-

hy close a special cir cuit through special ap-

stations. In like manner segments and
b will next be connected to the line and es-
tablish a different circuit at both stations.:

The succeeding segments will in the same way
be connected up in orvder. This will mani-
festly provide six transmitting-circuits act-
ing successively and producing a compara-
tively small number of elementary etfects,
which may be combined in di

differentiated effects controllable at the send-
ing-station, and each operating at the receiv-
ing-station a specified part of the apparatus.
Of these six segments I prefer to assign two
of them to special purposes—to wit, the seg-
ment « to the o*>uat10n of the shlit hm,b
and the segment «' to the operation of the
10](}1%{*—-1]:1.:1(11101:% hereinafter deaenbed This
leaves the four secgments «, «°, «°, and &',
which may be atilized for the tmmmntmﬁ let-
ters, punctuation-marks, &e. . and since I utilize
reversed currents with cach of the four seg-
ments I, 1n effect, multiply the number of ele-
ments to be combined by two, giving eight
elements 1n all assignable to letters and other
characters. 1 lind that 1f these eight ele-
ments are combined 1n groups of three each
there are fifty-six possible combinations which
might be made; but for a reason which will
he hu einafter mentmne& Lutilize, in the par-
ticular form I am now deseribing, but thirty-
two of these fifty-six possible combinations—
thatistosay, I ind that by transmitting ateach
rotation of thetrailing-brushes C and €’ three

current impulses over any chosen three of
the four segments «', «, «°, and «, respec-
tively, I may thereby select and operate at
the receiving-station any chosen one of a se-
riesof thirty-two magnets, the magnet chosen
corresponding to the particular group of three
sunflower-segments selected at the transmit-

paratus at both transmitting md Iecelmnﬂ_

erent ways to
give a much greater number of composite

with line connected to ground.

'773,188

| ting-station, and to the transmission there-

through of cither a positive or negative im-

- pulse, and since there are thirty-two avaltlable

combinations of three segments with either
a positive or necgative 1mpulse over each I
may select and operate any desired one of the
thirty-two magnets and so cause the magnet
to print on the recelving type-writer anv de-
sired characterassioned toit. Inother words,
the transmission of three impulsesis required
to select and operate cach of the thirty-two
recelving -magnets.  As already explained,

the use of two shift-keys enables me to re-
peat the effect of all these magnets under the
different conditions pmduced by each of the
shift-keys, so that ninety or more different
characters may be printed by the use of one
line-wire combined with the six local lines at
cach station. This 1s, moreover, but a frac-
tion of the capacity of the line, since other

systems may be transmitting at the same time

1n the same direction, while by duplexing the
lime, as hereinafter described, additional sys-
tems may be worked simultaneously over the
same line 1n the opposite direction.
Referring to Kig. 2, I will now begin the
explanation of the method of selection at the
transmitting - station. On the sunflower A
each of the segments ¢’ « & ¢' is connected
to two independently-controlled transmitters
by which either a positive or negative im-
pulse may be delivered to the segment, these
transmitters being lettered, respectlvely D’
D*to D°.  Thetransmitters are ulsocapable of
producing three conditions on each sunflower-
seoment-—to-wit, the transmission of a posi-
tive current, the transmission ot a negative
current, and the transmission of no current
The third
concdition is the normal one, while either of
the other two conditions may be produced ac-
cording as one or the other of the two trans-
mitters provided for each segment is operated.
IZach transmitter has an operating-magnet in
a local circuit controlled, as will be explained,
by the finger of the operator. Referring to
the tr ll"lbll’lit:tbl"S D’ and D7, both of the con-

tact-levers ¢’ ¢° are shown in their normal

position, held by their springs against their
back stops A" A*, which are connected to each
other through the lever ¢ and to ground E.
The respective positive and negative termi-
nals of the dynamos K F' are connected to the
front stops 4’ 4*, &c., the other dynamo-ter-
mma]% being connected to Grmmd K. Thele-
ver ¢ 1S connected to the line ¢ extending to
sunflower-segment r’f& and thus in the condl-
tion shown the line ¢ 1s connected directly to
the ground and the circuit of both dynamos
is open. If, however, the lever ¢/, Opemted
by the m‘wnet 1 of transmitter D', is at-
tracted, a positive current from dyn.:mm B
will low through the front stop 4, the lever
7, and line ¢ to segment ¢ and thence to the

 main line whenever the trailing-brush Ccomes
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In contact with said segment ¢'. Inasimilar
manner when the lever ¢°, operated by mag-
net 2 of transmitter D* is attracted a nega-
tive current will be transmitted from dynamo
F" through front stop 4%, lever ¢, opposite
back stop -4/, lever ¢', and thence over the
same route, and it 1s manifest that if any three
of the transmitter-levers are simultaneously
attracted and maintained attracted while the
trailer C 1s passing over the sunflower-seg-
ments, there will be three impulses transmit-
ted in suceession over the main line. It should
be noted, however, that both transmitters per-
taining to any one of the four segments can-
not be operated at the same time, because it
1S 1mpossible to send sxmultaneously both a
positive and a negative impulse on the same
line. It is for this reason that the fifty-six
possible combinations of eight elements in
oroups of three are Feduced to thirty-two
avallable combinations which may be utilized
In this form of my system—that is to say, the
1fty-six theoretically - possible combinations
of three include all that can be made up from

the eight units or elements, and these eight

units or elements comprise the four perlods
ot tlme corresl)ondmw to the four segments
@ « @ «',daring each of which period a nega-

tive or a posﬂswe current may be sent, or etght |

untts or elements in all, differentiated in time
and polarity. There must hence be some of
the fifty-six combinations which include both
a positive and a negative at the same time-
period, together with either a positive or a
negative at some other time period to make
up the three units or elements. Such groups
are but theoretical, so far as concerns this spe-
cial form of my invention, and since there are

twenty-tour of them they reduce the fifty-six

theoretical groups to thirty - two ‘available
ones. | |
The foregoing arrangement of transmitters
may be utilized 1n other systems than the one
particularly described herein. It is suitable

for any situation wherein there is a line-wire

that comes to the transmitter either through
a sunflower or more directly and on which it
1s desired to produce the three named condi-

‘tions of either a positive or negative clirrent

ornocurrent. Itisparticularly suited to such
a situation when it is also desired to produce,
as 1n the present case, the aforesaid three con-
ditions on a multi pll@lty of different line-wires
without employing more than two generators
and without short-circuiting either generator
under any normal worhmu COIldlthI] In
general this arrangement comprises the two
contact-levers each having front anc
contacts, one lever being connected to the line
anc the second lever being connected to one
of the contacts of the first one. Of the three
remalning contacts one is connected to ground
ancl the other two to the respective G'enemtm ~
terminals. Thus in the normal or no-current |

mitter -

part of the battery

bacl

through circuit-breaking devices, which are

operated and the ground connection broken

every time that the line is connected to either

generator-terminal, while such connection to

one generator - terminal breaks the circuit
leading to the other generator-terminal to pre-
vent a short circuit. It also provides for the
orounding and consequent discharge after the
transmission thereon ot a current m]pul.se of
either polarity.

It 1s evident that there are emht magnets
provided for operating the eight transmitters.
and 1f the circuit of each of the eight magnets
were provided with a circuit-closer or key a
skilled operator could manually use these eight
keysin transmitting, depressing three of them

at a time for each letter and learning. by prac-

tice which three to depress for each respec-
tive letter. It is equally evident that a suit-
ably-perforated tape might be used to operate
the three transmitters corresponding to each
of the respective characters; but in order to
avold this, or it tape is used to perforate the
tape itself, I have devised a combination of
circuits by which the closing of a single con-
tact-key corresponding to a definite letter or
character will energize the three transmitter-
magnets which correspond to that letter or
character. The leading feature of this ar-
rangement is the provision of two or more
energizing-colls on each of the transmitter-
magnets, each coil being capable of energiz-

ing the magnet and causing the operation of

1ts contact-lever, while the several coils are
contained 1n separate circuits from the bat-
tery and the circuits so arranged that the sin-
ole operator’s key assigned to a particular

character may control the three magnets which -

have to be energized for such character.
Thus 1t appears from Fig. 2 that transmitter-

 magnet 1 hasthree energizing-coils, and mag-

nets 2, 7, and 8 have likewise three coils each,
while magnets 3, 4, J, and 6 have two coils
each. | o
Turning to Fig. 1, which shows the local
circuits through which the transmitters are
controlled, (x isa battery from which the trans-
magnets 1 to &8 are energized under
the control ot thirty-two keys, numbered, re-
spectively, according to the three magnets
which they control. The magnet 12 (see Fig.
2) is included in series with battery G in that
-circuit which is common
to all of the group ot magnets 1 to 8, soasto be
operated every time that any one of the thirty-

two keys is operated, the function of this mag-

net being described hereinafter. It may also
be mentloned tfor future reference that the

same battery (r also serves for theé operation

of similar transmitter-magnets 9 and 10, (see
also Fig. 2,) which operate the transmitters
D’ and D® and are controlled, respectively, by
the operator’s keys S" and S°, while it may be
further noted that the circuits of these mag-

05 condition the line is connected to ground | nets 9 and 10 are connected du ectly to the
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hattery G through the magnet 11 of a trans-
mitter D", but without including the afore-
sald magnet 12.  As already mentioned, this
oroup of transmitters D" DY D" D" controls
the transmission over the remaining sun-
flower-segments «” and «’, which are assigned
to the operation of the shlft—l{eys of the re-
ceiver and to the releasing-magnets of the re-
ceiver, as will be hereinafter described. It
i1s not necessary to follow out 1n detail each one
of the circuits trom the battery (5 through the
several coils of the group of transmitter-mag:-
nets 1 to 8; but, f01 exam})le We may assume
the operator’s key 135, representing, say, the
letter *° 8,7 to be d(apressbed.} and by tracing the
circuits from that key it will be found that
1t serves to energize coils in the cor I‘L%[)Ol'ld-
ing transmitter-magnets 1, 3. and 5 1n series,

all of the other coils beuw open-circuited at

the time. In like manner Ley 267, represent-
1ne some other character, may be depressed.
By following the circuits it will appear that
coils will he energized in transmitter-magnets

2, 6, and 7T, while all the other coils remain
on open cncult. By this arrangement I re-
quire but one contact for each key, although
by means of that one contact I energize three
aiflerent magnets, each key automatically se-
lecting the group of three magnets which cor-
responds to the character which the key 1s to
transmit, while the magnets in turn connect
either a positive or a negative dynamo-ter-

minal to the corresponding three of the four

segments @ « «’ ¢ of the sunflower. Since
the synchronous rotation of the sunflower 1s
extremely rapid, the trailer C will pass over
the three energized segments while the key is
depressed and will transmit three impulses in
succession over the main line and at the re-
celving-staaion deliver them to the three seg-
ments of sunflower B, which correspond, re-
spectively, to the three energized segments ot
sunflower A. |

Turning next to the receiving-sunflower B,
Fig. 3, 1t will be noted that each of the re-
spective segments ' 4”47 )" is connected to a
pair of pol‘u ized relays in series (they may
be in parallel) and thence to the eround L.
Thus the segment /' 1s connected by the wire
' (shown in heavy lines) to the polarized re-
lay K, thence to the polarized relay 1<, and
thence to the ground. In like manner se
ment 4
through the polarized relays IC and I€%.  The
remaining two of the first four segments are
connected 1n Iike manner to their respective
palrs of relays, the circuits of the several sco-
ments being all shown by the heavy ]meu
Since the impulses coming to any one of the
segments—for instance, Seument ' —may be
either 1)0%1‘[1?6 or negatwe the correspond-
ing relays I and K* are so arranged that but
one of them shall operate at a time, one re-
sponding to positive and the other to nega-
tive impulses. The same 18 true of the cor-

-the retaining-coil a becondfu y relay,
18 connected by wire ¢’ to Uround-

. ' | | 778,198

responding relays connected to the remaining
seoments. Remembering that the three nm-
pulses arrive in sueccession during the time
that the trailing contacts are passing over the

first four segments of the sunflowers, 1t will

be manifest that the three relays will in con-
sequence be operated In sucecession; but for
my purpose 1 prefer that the three relays af-
ter having operated shall remain energized
until the trailing brushes have passed off
from the four segments ', /%, 4°, and 4', and
to that end 1 provide a locking device, con-
sistine in this case of aretaining-coil p on the
core of each wlan, . which will be automatic-
ally energized by the attraction of the relay-
armature itself and remain energized, SO as
to maintain the armature 1in its attracted po-
sition until the trailing contacts have passed
bevond the four segments and reached the
segment /°, when in the manner hereinatter
desceribed there will be transmitted through
seoment /' at some period after the sending-
ey is raised a releasing impulse which will
break the circuits of the retaining-cotls on
the three several relays which have been op-
erated. Were 1t not for this locking device
it 1s manifest that each relay would receive
but a very brief impulse each time that the

trailers on the two sunflowers passed over the
segments corresponding to the circuit which
connects the relay with its respective trans-
mitter at the opposite station, provided the
sald transmitter was acting at the time. As
a result the three relay-armatures at the re-
celving - station corresponding to the key
which happened to be depressed at the send-
ing-station would merely vibrate so long as
the key was held down; but, as will be ex-
plained hereinafter, the proper action of the
printine-magnets requires that the relays con-
£y ollmg them should not thus vibrate, but
should be held firinly closed so long as the
key at the sending-station remains depressed.
Hence the locking arrangement and releas-
ing devices theretor are provided. Hach of
the sald retaining-colls » 1s connected 1n a
local cirenit (shown by the hight lines in Kig.
3) which is closed by the relay to which the

circuit pertains on the attraction of the re-

local cirenit also inelud-
) with
vhich in
turn serves for the energizing of the printing-
magnets. Thus each retaining-coil 1s con-
11eeted on one side directly to one terminal of
local battery P and on the other side is con-
nected to its sccondary relay-magnet t W or
W*or W?, &c., whence the circuit leads to the
front stop ¢ of the relay. Since the relay-
armature is connected to the opposite termi-
nal of said local battery P, the attraction of
the armature against stop ¢ instantly closes
the cireuit just tre aced and energlzes both the re-
11(1,1111110' coil and the secondary 1{31{1‘, which re-
main energized, firmly holding their arma-

rela y-armature, this
ing in series (01 if desirved, in parallel
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turesuntil the said circuitis broken. Thisdoes |

not ocecur, however, until the sending-key has
been raised.
lease-magnet S, which is connected to seement
0* of the sunflower B and energized every

time that the trailing contact (' passes the

sald segment, provided none of the thirty-two
sending -keys 1s depressed. The releasing
sunflower-segments ¢’ and 4’ need not be placed
immediately adjacent to the other seements of
the same group, but may be at some . other
point in the sunflower—say diametrically op-
posite ' and )>—so that the release will not

occur too soon after or too soon before the.

operation of the other segments of the same
group. Thiswill, however, be claimed in an-
other application. |

It will be observed that there are eight of
the receiving-relays K’ I{¥, &e., giving eight
operating agents, of which three are to be
utilized for each letter or character, and, as
already described, there are thirty-two differ-
ent combinations which may be produced with
these eight agents operating in groups of
three, and it remains to be explained how each
oroup ot three relays causes the operation of
one specified printing-magnet corresponding
to that varticular combination.

Referring to Iig. 3, there are shown eight |

secondary relays W’ to W?, which are oper-
ated, respectively, by the polarized relays K’
to I, Of these secondary relays W 'W? each
controls a single contact, which in turn, as

will be hereinafter described, controls each a

single main group of printing-magnet cir-
cuits, the subgroup within the main group
being then picked out by a second relay and
the individual in the subgroup being picked
out by the third relay, there being, as above

explained, three relays operated for each
character. In like manner the secondary re-

l[ays W*and W* are controlled, respectively,
by the polarized relays K’ and K* and each
controls three contacts, one of each three be-
ing a main-group contact. The secondary
relay W is controlled by the polarized relay
K” and controls a set of eight contacts. In
like manner relay W* is controlled by po-
larized relay I° and controls a set of eight
contacts. Again, polarized relay K’ controls
secondary relay W', which in turn controls

twelve contacts, and in like manner polarized |

relay IC° controls secondary relay W?*, which
controls twelve contacts.
that by taking the polarized relaysin groups

of three a wide variety of local connections

may be established through the contacts op-
erated by the several secondary relays, and
the manner in which these are so arranged
that any one of thirty-two printing-magnets
may be selected by the action of a specified
group of three polarized relays will be ex-
plained by referring to Fig. 4, wherein J isa
local battery that serves to energize all the
printing-magnets. The battery J of Fig. 4 is

The circuit is broken by a re-

It 1s thus evident.

connected on one side to contacts 1, 2,3, and

4, which select and control four groups 1%, 2%,

3%, and 4" of printing-magnets, which are alto-

‘gether thirty-two in number, and on the other

side to contacts 3, 4, 5, and 6, which select
and control subgroups within the four main
groups through the intervention of the indi-
vidual selector-contacts 5, 6, 7, and 8. It is
immaterial which of the secondary relay-mag-
nets W' W* W? &c., are chosen to work
these contacts, provided they are properly re-
lated to the polarized relays K’ I?, &e.—that
13, the contact 1 will be controlled by relay
K, the contact 2 by relay K* the three con-
tacts 3 by relay IC°, the three contacts 4 by

relay IC, the eight contacts 5 by relay K the

eight contacts 6 by relay K the twelve con-

| tacts 7 by relay K, and the twelve contacts
8 by relay IK°.

_ For convenience the contacts
which select the groups and subgroups are

‘classed together, the groups 1%, 2% 8* and 4®
‘being controlled, respectively, by the second-

ary relay-magnets W/, W? W? and WY, as

5
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indicated by the circular contacts adjoining

the armatures of these magnets in Fig. 3.
The subgroups distinguished by the square
contacts 1n Fig. 3 are controlled by the sev-
eral secondary relay-magnets asfollows: Sub-
groups 3° and 3° are controlled by W?*, sub-
groups 4” and 4 by W*, subgroups 5°, 5¢, 5%

and 5° by W*, and subgroups 6", 6°, 6%, and 6°
by W*.

The individual printing-magnets are
controlled through the triangular contacts in
Ihg. 3, Tour of them by W?, four by W°, twelve

by W', and twelve by W?, (thirty-two in all.)

Reterring to Fig. 4, the several printing-
magnets are numbered and also marked by
the combination of the three selector-contacts
which control them, respectively. Thus the
first printing-magnet 467, printing, say, the
letter **P,” will be controlled by (#) one ot
the group-selector contacts controlled by W*.
which picks out group 4*, () by one of the
subgroup-selector contacts controlled by W¢,
which picks out the subgroup 6°, and (¢) by
the one of the individual contacts controlled
by W, acting to pick the individual printing-
magnet 467. These three contacts are in se-
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ries, so that they must all be closed to energize -

the magnet 467, and they are the only three

1n series which will be closed by the codpera-

I15

tion of the three relays K X% and K" and the

secondary relays W* W* and W'. Other con-

tacts will of course be closed at the same time,
“but the only complete circuit will be through

printing-magnet 467. At the sending-station
the key 467 will be depressed, which will in
the manner described energize transmitter-
magnets 4, 6, and 7. Magnet 4 will connect
sunflower-segment ¢* to ground through gen-
erator F' with negative terminal to line, and
magnet 6 will connect segment ¢ to ground
also through generator F’, while magnet 7
will connect segment «* to generator F and
ground, but with the opposite terminal to line.
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Then as the trailers pass synchronously over
the sunflowers in ©
tion negative impulses w 111 pass first through

segments «° 7, operating pulan/ed relay 1,
fm(l next tlnounll seoments «° 0°, operating

polarized relay K’ and finally a nogitim IN-
pulse will pass through c,mmont:n af b, oper-
ating polarized 1(11.:1}. I, The relay -arma-
tures will be held by the respective retaming-

coils until a current is received by the release- |

magnet S, which cannot occur till after the
sendine-key is raised. Then the
rent will low the next time that the sunflower
trailers reach segments " 4" and
said nentral relayv-magnet 5,
magnet S controls the cireuit of battery 17
that supplies both the retaining-coils and the

Y e |
e

secondary relays, both of which have been |

held with attracted armatures from the mo-
ment of operation until released by the said
releasing-current.

It remains to explain the operation of the
shift-keys for printing apitals and figures,
respectively, as in ordinary type-writer oper-
ation. It ismanifest that I might assign two
of the thirty-two magnets which I have pro-
vided for printing letters and punctuation-
marks to this duty, but at the sacrifice of
phose two magnets hn thetr described func-
tion, or 1 mwht enlaree the number of com-
binations by working mth oroups of fourin-
stead of three; but 1 prefer to employ a sep-
arate seement on the sunflowers for shitting,
since, as will be ¢ explained, I thereby require
hut two key movements to prin
fioure, just as in the present type-writers, a
mngh} retained depression of the shitt-key
serving to set and nmin aln the apparatus n
condition for capital or icure printing so long
as the corresponding shift-ke y 1% held down.

Referring to Iig. 1, S and S° are the shift-
kevs for capitals and figures, respectively,

both acting, like the letter-keys, to close a cir- |
cult from battery (. the former through trans-

mitter-magnet 9, coordinate with tr a,nbmlttu -
maonets 1 to 8, and the latter through a simi-
lar magnet 10.  Both 9 and 10 ave in series
with a release transmitter-magnet 11, corre-
sponding to magnet 12, Magnets 9 and 10
act on transmitters D and D', similar to D
D, &c., by which either a positive or negative
oencrator-terminal 1s connected to sunflower-
spoment «”, according to whether 9 01 10 1s en-
muwefl Likewise
the sunflower-seoment 7” acts, like the ot
to transmit the positive or negative 1m
which comesoverthe line when the tt atlersare
properly related to thesegments and 7, re-
spectively, topolarized r S

hers,
Hulse

]avalx and L7 1n se-
ries which control, respectively, the capital
and figureshift-magnets W” and W’”’. The re-
lays I and K are “also provided with retain-
ing-coils, like the other relays, and with a re-
lease-magnet V in series with release-magnet
S and segment /° and having a like funection

1eir next suceeeding rota- |

operate the
5. This

t a capital or

release-cur-

" to malke solid contact with 1ts

at the receiving-station

- magnets

—_— —————

- W or W' and so remal

magnet W' o

condition to receive either capita

segments @,

the 1;‘)::1&1.1 sto

b ‘
P, g, 3

- received, 1
in circult with segment 2° every time trail-

773,108

with respect to polarized relays K" and: Iﬂ‘j and

shift-magnets W W that magnet S has with
respect to the other polarized and secondary re-

Jays. Receiver Vis, however, polarized and S
1s neutral, and they are so connected that the

impulses 1'ece.ived every time the trailers pass
segments «" /" operate both relays, provided no-
ey has been depressed at the transmitting-sta--
Ifeither the capital or igure shift- L_ev S
orS®. Fig. 1, isclosed, transmitter DY, whichis

tion.

operated by magnet 11 and, as already de-
seribed, is energized whenever either key S

or S* is closed, will reverse the current which
Hows to seements «" )" through the contacts of

transmitter D" and cause receiver V, Kig. 3.
back stop, while
S continues to vibrate each time that the
trailers pass segments «’ /°.  Hence the next
time that an 11111)11]5'@ is received 1n elther re-
lay K" or K" s0 as to bring the lever against
clos-

its front stop 7, it will becomo locked by

ing a circuit from battery P through the re-
taining-coil of the relay, which 1s also in cii-

cuit with the corresponding secondary relay
n until the capital or
This also closes erther
r magnet W'Y continuously so
long as the capital or igure key 1s depressed,
and thussets the receiving type-writer in the
Is or fignres,
for it will be evident that the printing of the
other combination characters may be effected
without interference while the capital or hg-
ure key remains closed. 1t 1s thus like an

ficure key is released.

ordinary type-writer in this respect.

For clearness the operation of the system
will now be described, beginning with the de-
pressionof a key by t.
until the desired character is finally printed.

- For example, let it be required to print the

letter capital " A.” Before any key 1s de-
nressed the normal condition of the circuits1s
that no cur 101’1t 1S How ing thlmwh sunflower-
Lt at, or a, buL an impulse
1s passing through Segment " at each rotation
of the trailers. The corresponding relays K to
K" are each leceiving no current and are con-
tro.

their

magnetic bias, the levers being against
DS, SO that there is no local cir-
cuit established 1n any of - the retaining-coils
3, orin the secondary relays W' to W?,
Since some of these secondary relays must be
closed 1n order to cause one of the printing-
to depress one of the character-keys
on the type-writer, nonc of these keys will be
depressed normally. DBy referring to Kigs.
1 and 2 1t will be seen that no current flows

in magnet 12 of transmitter D" until some

key is closed, and 1ts lever is therefore held
against the backstop by the retractile spring,
thus normally puttmg generator K to line
through segment «'. Current is normally
therefore, by both relays V and S

16 transmitting operator

led only by the retractile springs or by
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ers C (' touch these segments. The armature
of S 1s normally vibrating, for a current of |
either polarity will operate it.
ing polarized might be connected so that its
armature will vibrate or not, depending upon
the sense in which its coils are connected. It
1s connected, however, so that its armature is
normally vibrating:;
ing 1nto this segment should be either inter-
rupted or reversed 1ts armature will come to

‘rest firmly against the back stop. A reversal

of the current will not interrupt the neutral
relay S, however. To print the letter ** A.”

the operator must first depress the capital
The effect of this is to

shift-key S', Fig. 1.
energize the magnets of the two transmitters
D’ and D™, and the effect of operating trans-
mitter D" is, as already deSCI‘Ide to reverse
the current in segment ¢’ without interrupt-

Ing 1t and to cause a reverse-current impulse

to be received by relays S and V, Fig. 3, the
?ﬁext time the trailers make contact with ¢
remaln firmly against its contact, while S con-
tinues to operate the next time trailers make
contact with @’ 4%, and hence the retaining-
collsponrelays ICand K" will hold their arma-
tures over the next time they make contact
with the front stop. At the same time trans-
mitter D’ puts current on segment «°, which

was before connected to earth, and causes relay:

K" to become locked, and this in turn operates
magnet W*, which depl esses the capital shift-
Lev of a type-writer in a well-known manner.
This key will remain depressed as long as the
shift-key 8" at the tlansmlttmu-smtmn 1S de-
pressed, and this 1s the only effect produced
on the Ieeewmﬂ type-writer by its operation.
The letter ° A” 18 next depressed while hold-
ing capital shift-key S’ down, and this, by
means of the circuits shown in Fig. 1, closes
transmitters (let us say, for example) D* D*
At the same time current now op-
erates transmitter D, which removes all cur-
r ent from segments & 1% and puts the segment
" 10 U‘IOUHd This causes the release- relay
S Fw 3, to come against its back stop firmly
and puts the cireuits of relays I’ to I* in con-
cition to become locked as soon as the next
impuise 1s received by any of them. Im-

- pulses are received by relays I{*, K*, and K

the next time the tr ‘Li]eIS come 1nto contact
with the seoments o' §', @ 0, and &' b*, respec-
tively, and these three 1elavs become locked
as long as the key A is held down. These re-
lays close the secondary relays W?* W* and
W', which operate the switches havmo these
numbers
pr mth-nmo net 247, which prints the letter
capital “"A” by operatlno the key of the re-
ceiving type-writer in the well-known man-
ner. The capital letter will be printed be-
cause the capital shift-key is being held de-
pressed by magnet W°. If this is the only
capital which is to be printed, the capital

Relay V be-

but 1f the current com-

This will cause armature of relay V to

2, 4, and 7 1n Fig. 4, and thus closes

]

- whence it will pass through that one of the
sunflower-segments which .happens to be at

the letter-key is raised, for t.

1n relay K’ to cease.

‘no current can
the letter

t1l the Ley 1S raised.

‘The

shift-key S, Fig. 1, may be released as soon
, even before

as the capital has been printec

he only effect
procduced at the receiving-station by raising

‘this key 5’ is to cause the current impulses
This can do no harm,

however, for the relay K’ will remain locked

until some current isreceived by relay V., and.
by this relay until

s 15

be received
" A” is released by the tmnsmitter
since this key controls transmitter D™ r

moving all current from relaysV and b un-

When the letter “"A” is

finally
system immediately returns to the normal
condition already described and is ready to

‘recelve the next character to be transmitted.:
My duple"{ arrangements will next be de-

scribed,
shows both t

aking reterence to Fig: 5, which
e transmi tting and r eceivmﬁ' ap-

“paratus at one station, it being understoodf
‘that similar transmitting and receiving appa-
I be located at “the opposite station.
The keyboard and the transmitters will be ar-

ratus wil

ranged 1n the manner already explained: but

‘the connection from trailer C of the trans-
mitting-sunflower A 1s not directly to line, as-
1n the above-described arrangement, but is to

the apex X of an ordinary duplex receiving
apparatus, which contains, however, two dif-

ferential polarized rélays R’ R, one side of

each of which 1s connected in the main line

‘and Lhe other in the balancing artificial line.
These two relays R’ and R* Wlll act as the re-

ceiving-relays responding. to impulses from
‘the farther end of the line, but are non-re-
sponsive to t

he impulses transmitted to the
home station through sunflower

line from the

operating synchronously with the transmit-
ting-sunflower at the distant station and hav-

ing its several circuits. plomdgd each with a

pair of polarized relays K’ K* K* K*. &;C..,I
which are similar to those already described.
railer U of sunflower B is connected to

ﬂ?".

raised at the transmitter, the whole
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A and trailer C. B is a receiving-sunflower
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110

the front contacts of both receiving-relays R’

and R, therelay-armatures being connected,
‘respectively, to the terminals of the positive

and negative batteries Y and Y'. Theseveral

sunflower-circuits atter passing through their
‘respective pairs of relays are all connected to

the common terminal of the batteries Y Y.
Assume, for instance, that a positive-current
1mpulse 1s received over the main line and ac-
tuates the relay R'. This will close the con-
nection from the battery Y to the trailer (',

that time in contact with the trailer—say ' —
and from that segment it will go through the

‘relays K’ and K2 and cause one or the other
of t

SCeri

hem to operate in the manner already de-

of the battery Y. In like manner if a nega-

bed. The local circuit will be closed from
the relays K’ and I* to the opposite terminal
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tive impulse comes over the line 1t will ener-
gize the other receiving-relay, R* and 1n like
manner close a local circuit through the other
battery, Y', tothe sunflower - seement which
fl:ﬂi)pens to be at that time undu the trailer
and thence through the corresponding pair
of relays to the opposite battery-terminal,
causing the operation of that relay of the
pair whlch responds to negative currents.
Remembering that the incoming positive

or negative _1_1111}111508 are transmitted from a |

distant sunflower A in synchronism with the

sunflower 1 it 1s manifest that the corréspond- |

ing sunflower-segments at opposite ends of
the line are in communication with each other
in the same manner as they would be 1f the
sunflowers were connected directly to line 1n

accordance with the arrangement heretofore

described and that each transmitter D' D, &c.,
at one station will transmit its positive or
negative impulse to the proper pair of relays
KI5, &e., at the opposite station just as be-
fore.
no different from that which I have already
explained., 1 do not lay claim to the inven-
tion of this general method of operating syn-
chronous sunflowers through an intervening
polarized relay; but I do regard as novel the
arrangement described wherein there are two
such relays R and IRR* included in the main
line, which control, respectively, the positive
or negative impulses 1n the local eircuits con-
taining the relays K’ K% &e. By the appli-
cation of this expedient to my system I may
auplicate the capacity which the line may
have for transmission 1n one dne.et-mn by g1v-
ne 1t an . equal capacity for transmitting
the opposite direction at the same time.

My further modification, in which I utilize
or may utilize, 1f I desire, all of the fifty-six
possible combinations of eight transmitter-
circuits arranged in groups of three, 1s ex-
plained In connection with Iigs. 6, 7, and 8
The characteristic feature of this arrange-
ment 1s that the transmitters are normally set
to send a current of one polarity to the line
at every rotation of the sunflower, but for
communication purposes are temporarily ie-
versed to send a current of the opposite po-
larity. At the receiving-station each of the
local sunflower-cirenits will contain but one
polarized relay instead of two, as heretofore
desceribed.  This relay will have such adjust-
ment that the armature remains set at one

side or the other, as 1t may have been left by

the preceding current impulse. Normally
when not in use for message transmission

these relays will receive the normal current
polarity and will maintain their armatures in
position to open the local circuits containing
the several secondary relays W' W=° &c.
When, however, they are energized by a re-
versed current from the corresponding trans-
mitter 1in the transmission of a message, they
will close the circuits of their secondary re-

In other respects the apparatus will be !

73,198

lays, which circuits will remain closed until
the key depressed by the finger ot the oper-
ator 1s released. when the normal polarity of

current will be again transmitted on the next

keys.

rotation of the sunflower and the local cir-
cults of the secondary relays, closed as above
mentioned, will be again opened. This, 1t
will be observed, avoids the necessity of the
locking-coils and the releasing agencies and
requires at least two rotations of the sunflow-
ers to print a letter and set the apparatus in
condition to print the next letter, the first ro-
tation transmitting the reversed current de-
termined by the letter to be printed and the
second rotation serving to restore the normal
polarity of current cmd in effect, to release
the secondary relays and the printing-magnet
controlled thereby.

Referring to Fig. 6, the arrangement at the
tr.:msmlttmg—heybo.:u d will be 101,11’1(1 to be es-

sentially similar to that already described; but

1nstead of utilizing only thirty-two of the pos-
sible combinations of eight coils arranged in
oroups of three 1 find that it 1s possible with-
out employine more than three coils upon any
one of the transmitter-magnets to utilize forty-
elght of the fifty-six possible combinations,
while by extending the same arrangement so
as to provide four coils on some of the mag-
nets the entire bfty-six combinations may be

utilized. I have, however, shown herein only
forty-eight, which will ordinarily be adequate

for this form of the invention. It will be un-
necessary to deseribe Kig. 6 1n detail, since 1t
is like [ig. 1, with the exception that a third
coll has been added to magnets 3 and 6, which
1n Kig. 1 contain but two coils each. By com-
bining these ardditional coils with the others
according to the principles already explained
1 am enabled to add si‘{toen keys to the thirty-
two found in Fig. 1, and 1 have arranged
these keys in a Sepcu ate group at the top ot
the figure. By this means I have forty-eight
keys or, 1t deﬂled fifty-six keyvs on my trans-
mittine-keyboar d., each having but a single
contact and yeteach serving to operate three of
the transmitter-magnets, the three operated
by one key being different from any other
oroup ot three operated by any of the other
I have desionated the additional keys
in Fig. 6 by the three nunbers corresponding
to the three transmitters controlled by the
keys, respectively.

The general arrangement of the transmit-
ters and the receiving-relaysisshown in Fig.
7. In this figure the transmitters are desigo-
nated, as before, D" D*to D" Kach consists of
an ordinary 1)010 changer normally closing
the respective 5un{ ower-circuit to Oi'ound
through one of the generators—rfor instance,
oenerator F—which sends a positive current
to the line. So long as the parts are in the
normal position (shown in Fig. T) each rota-
tion of the trailer Cintroduces a positive cur-

rent into the line through each of the sun-
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flower-segments in succession. When, how-
ever, one of the transmitter-magnets is ener-
gized, 1t will reverse the current through the
COII‘BSpOHdlDG‘ sunflower-segment, and “when
three such transmitters are thus operated for
the transmission of a letter the three segments
correspondcing thereto will each give a nega-
tive current to the trailer C, while all the
others continue to give the trailer a positive
current. As soon as the key which oper-
ates the three transmitters is raised the parts
will be restored to the normal condition
shown in the figure, and on the next round
of trailler C all of the segments will give
to 1t the normal positive current.
recelving -station each of the sunflower-seg-
ments 1s connected to ground through a po-
larized relay K' K&, &;c each relay control-

one of the secondary relays VV’ W+, &c
Iach polarized relay will maintain the local
circult which it controls open so lorg as the
normal positive impulses are received by 1t;
but on the receipt of a negative impulse It
will close 1ts local circuit, its armature then
remaining in the position in which it was left

by the negative current, thereby retaining

the local circuit closed untﬂ a positive current
1s agaln recelved. This avoids, of course, the
necessity for the locking-coils and the Ieleas-
ing devices therefor described in connection
with the first form of the invention. The
operation, however, will be somewhat slower
In this case, since the trailer will have to
traverse a oreatel number of sunflower-seg-
ments for each pointing system operated over
the line.  Of course so long as a transmitting-
key 1s depressed the th1ee segments con-
trolled by it will continue to transmit nega-
tive currents, which will, however, produce
no additional effect after the cou*espondmo
recelving-relays have once acted. It is only
after the tr ansmitting-key is ralsed that a
succeeding rotation of the sunflower will re-
store the apparatus to its normal condition.
The printing-magnets are arranged in the
same general way I have already descrlbed
but if their number has been increased, as 1t
may be, having eight mdependent mrcmts 1t
1S necessary to promde SIX pI‘lIIlﬂI’Y groups
instead of four, which are again divided into
SIX subgroups 1nstea{:~ of tom
dividual magnets are increased in number and
of course require an additional number of
contacts.

Referring to Fig. 8, there will be found the

fifty-six 1ndw1duﬂ magnets, numbered, re-
spectively, according to the. three transmlt—.

ters which control them anc also indicated
by the serial numbers from 1 to 56. The
six groups into which they are divided are
mdlmted respectively, as 1%, 2% 3% 4* 5
and 6%, ,;md these groups are prlm‘wlly con-
trolled by the six respective contacts oper-
ated by the respective secondary relays W’

‘At the

ling a local circuit trom battery P through

while the 1n--

D

to W® inclusive. The six subgroups are
agaln controlled by contacts operated by the
respective secondary relays from W? to W7,
inclusive. The contacts for the individual
printing-magnets are operated by the several
Secondarv relays as indicated by the number-
ing of the contacts in Fig. 8. It will thus be

rfound that secondary relay W?* operates

twenty-one of the individual contacts, but
none of the group contacts. W' operates fif-
teen of the individual contacts and six sub-
group contacts, and in like manner the re-
spective secondary relays operate individual
contacts and group contacts according to the
schedules indicated in Figs. 7 and 8, the mag-
nets W' and W* being the only ones which
operate group contacts only and no individual
contacts. It 1s unnecessary, i view of the
clescription already given of the arrangement
in Fig. 4, to explain in further detail the cir-
cuits of Flﬂ' 8, 1t being sufficient to say that
the depressmn of any one of the transmit-
ting-keys will cause the operation of three
secondary relays at the receiving - station,

which in turn will close the circuit of one
only of the fifty-six printing-magnets corre-
sponding to the key which happens to bé de-
pressed.

What I claim as new,} and desire to secure
by Lietters Patent, 1s—~

1. The combmatlon In a system of elec-
trical communication, of a plurality of receiv-
ing-relays, means for successively energizing
said relays in groups, each group containing
less than the full number of relays, a series
of magnets greater in number than the relays
and a local cireuit for each magnet containing
a plurality of circuit-closers correspondmﬂ in
number to the relays comprising a group.

2. The combination in a system of elec-
trical communication of a plurality of receiv-
ing-relays, means for successively energizing
the sald relays in groups, each group contain-
ing less than the full number of relays, a
series of magnets, each magnet of the series
corresponding to one of the relay groups, and
a local circuit for each magnet containing cir-
cult-closersinseries controlled respectively by

the relays comprising the group corr espond*
ing to the said macmet

3. The CO[llblIl‘LtIOIl In a system of elec-
trical communication of a plurality of receiv-
ing-relays, means for energizing said relays

1n groups, a magnet controlled by each group

of relays and lochmﬁ' devices for mamtmmno
the action of the sald magnet.

4. The combination in a system of elec-
trical communication ot a piurality of receiv-
ing-relays, means for successively energizing
the salid relaysin groups, each group contain-
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ing less than the full number of relays. sec-

ondary relays responding in groups to the
respective groups of receiving-relays, and in-
dividual magnets each having a number of
cirenit-closers in its circuit cor Iespondmo re-
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specetively to the sceondary relays in one
oroup and operated thereby.

3. The combination 1n a system of elec-
trical communication of a 1")1111‘ ality of receiv-
ine-relays, means for energizing the said re-
lays in groups, a eroup of Se(:()l_ldm v relays
controlled by a ¢roup of receiving-relays, an
indivic
secondary relays, locking devices for both
oroups of relays fmd means for relcasing said
locldnﬂ devices.

6. The combination in a.system of elec-
trical communication of a plurality of receiv-
ing-relays, energized in groups by correspond-
ing croups of transmitters at the transmit-
tiﬂﬂ—‘%tdﬁ(ﬂ], A ma U‘mt oontt ()H{"‘d Dy e%h 1e-

fmd ) m]_mgum magnet fol S‘le ,_Oemng do-

vices controlled from the transmitting-station.
7. The combination in a system of elec-

trical communication ot a plurality of receiv-
ing-relays, means for energizing the said re-
lays in groups, individual magnets controlled

maintaining the action of said magnet after
the operation of the relays, and a Tele AsIng-
magnet for said locking devices c,ontlolled
from the transmitting-station.

3. The Comhmatmn In a system of elr:*c—- i

trical communication ot a plurality of receiv-
ing-relays, means for energizing said relays
i groups, an individual printing-magnet con-
trolled by each group of relays, locking and
releasing devices for said magnets, and a shift-

key magnet with locking and releasing de-

vices therefor independent of thoese of the
printing-magnets.

9. The combination in a system of elec-
trical communication of a series of magnets at
the receiving -station each contlol]ahle ncli-
vidually from the transmitting-station, lock-

ing and releasing devices therefor also con-

trollable from the tr ansmitting-station and a
shift-key magnet provided with locking and

releasing devices controllable independently
of those for the said series of magnets.

10, The combination 1n a system of elec-
trical communication of a scries of magnets
at the receiving-station, a corresponding se-
ries of transmitting-keys at the sending-sta-
tion and means for controlling the said mag-
nets individually by the respective keys con-
sisting of transmitters controlled 1n groups
by cach of the satd keys, a line-wire trans-

mitting the currents fromeach group of trans-
mitters, receiving-relays responding succes-

%iwlv 'n O1ToU p% to the v {*%p{*ctiw br ammittm -
ries of nmgnetg contr ol_led 33 one 01 the said
oroups of receiving-relays.

11. The combination in a system of elec-
trical communication of a series of magnets
at the receiving-station responding individu-
ally toaseries of transmitting-keysat the send-

ual magnet controlled by the group of

by each group of relays, locking devices for ;

. m—rm——

nousdevices,receiving-rel
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ing-station and intermediate apparatus com-

prising a series of local lines at each station,

synehronous devices at each station for suc-
cessively connecting the sald local lines to-
gether i pairs, transmitters included 1n the
respeetive local lines of the transmitting-sta-
tion, means for operating a group of two or
more of said transmitters by one of the trans-
mitting-keys, a series of relavs at the receiv-
ing-station responding in groups to the re-
spective groups of transmitters and means for
controlling each individual magnet of the first-
named series of magnets at the receiving-sta-
tion by one of the several groups of receiv-
ing-relays.

12. The combination in a system of elec-
trical communication, of a line-wire between
the transmitting and receiving stations, syn-
chronousdevices at each station for connecting
the said line-wire to a series of local lines in
succession, the local lines being all connected

to the same transmitting or recelving appara-

tus, a transmitting apparatus comprising,
first, transmitting-contacts in each of the said

Jocal lines at the transmitting-station tor send-

ing either a positive or a negative current im-
pulse to the said line-wire from each ot the
local lines, second, magnets controlling said
contacts, third, a series of keys each control-
ling a group of said magnets, and a receiving
apparatus, including, first, a plurality of re-
ceiving-relays contained in the respective local
receiving-lines and responding 1n groups to
the said transmitters: second, secondary re-
lays: third, a series of magnets divided into
oroups and subgroups and, fourth, contacts
for each group and subgroup and also for cach
individual magnet controlled by the said sec-
ondary relays. -

18. The combination 1n a system of elec-
trical communication, of a line-wire between
the transmitting and recelving stations, a plu-

rality ot local Tines at each station, ml CON-
nected to the same transmitting or the same
receiving apparatus, synchronous devices at
each station for connecting the line-wire to
the sald local lines in sucdession, means for
transmitting current impulses from a group
including a portion of said local lines through
the line-wire at each rotation of the synchro-
aysinthe respective
circuits of a group containing a portion of
the atoresald local lines at the receiving-sta-
tion and an individual magnet at the recelv-
ine-station having its circuit provided with a
phuahtg of circuit-closers controlled respec-
tively by the relays of the said receiving-re-
lay oroup.

14. The combination 1n a system of elec-

trical communication of a plurality of receiv-

ing-relays connected to the segments of a re-
ceiving-sunflower, an individual magnet con-
trolled by a eroup of the said relays, a lock-

ing-circuit and a magnet control

Ing said cir-
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cult contained in a local line also connected to
a seoment of the said sunflower.

15. The combination in a system of elec-
trical communication of a line-wire, a series
of magnets at a receiving-station controlled
respectively by a group of receiving-relays, a

plurality of sunflower-segments connected re-.

spectively to a plurality of receiving-relays,
a locking-circuilt at the receiving-station, a re-
leasing-magnet for said circuit connected to
an additional segoment of the sunflower and &
shitft-key magnet controlled by still another
segment of the sunflower.

16. The combination in a system of elec-
trical communication of a series of magnets
at the receiving-station operated respectively

by acorrespondingseries of transmitting-keys

at the transmitting-station, a shift-key mag-

net controlled individually by a transmitting-

key, locking devices for said series of mag-
nets and also for the shift-key magnet, a re-
leasing-circuit, releasing devices for the said
series of magnets responding to currents of

both polarities on said releasing-circuit and

releasing devices for the shift-key magnet re-
Spondmﬂ to currents of but one polamty on
the said releasm@-mrcmt

17. The combination in & system of elec—_

trical commmunication of a series of magnets
at the receiving-station controlled respectively
by a series of keys at the transmitting-station
ancd means for retaining each magnet in its

energized condition so long as its controlling--

key is depressed and means for restoring it to
1ts normal condifion after the said key has
been raised.

The combination in a system of elec-
trical communication of a series of magnets
at the receiving-station responding individu-
ally to a group of receiving-relays, a series of

~transmitting-keys at the transmitting-station,
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each controlling a different group of receiv-
ing-relays, a local circuit for each of said se-
ries of magnets, means for retaining said cir-
cult closed during the operation of the corre-
sponding transmitting-key and for releasing
1t after the said key has been raised.

19. The combination in a system of elec-
trical communication of a series of magnets
at the receiving-station each controlled by a

group of receiving-relays contained respec-

tfively in a series of sunflower-circuits, trans-
mitting cdevices in a corresponding series of
sunflower-segments at the transmitting-sta-

tion, lochmg devicesat the receiving-station, a

releasing-circuit therefor controlled from the
transmitiing-station, means for operating the
sald transmitters and the corresponding re-

it

celving-relays in groups and means for subse-
quently operating the said releasing-circuit.
20. The combination with a series of local
lines at the receiving end of a line-wire adapt-
ed to be connected to said local lines in suc-
cession, of a series of polarized relays in said
lines, means for energizing said relays in
groups, locking devices for said relays, re-
leasing devices For said relays controlled by a
separate local line and a seriesof magnets re-

60

sponding individually to the respective groups

of relays.

21. The combination with a series of local
lines at the receiving end of a line-wire adapt-
ed to be connected to said local lines in suc-
cession, of a series of polarized relays in said
lines, means for energizing said relays in
groups, a locking-coil controlled by each re-

lay, a common releasing-magnet forsaid lock-

Ing-coils contamed In a separate local line and
a series of magnets responding mleldually-
to the respective groups of relays.

22. The combination with a line-wire of
means at the transmitting-station for connect-
ing 1t to a series of local lines 1n succession,
transmltbmo* contact devices included in each
of said local lines respectively and operated
In groups, corresponding receiving-relay mag-
nets included in a similar series of local lines
at the receiving end and respondingin groups

to the transmltted impulses, and a series of

magnets one for each group of impulses con-
trolled by said relays.

The combination with a line-wire, of
synehronous devicesat both the receiving and
transmitting ends of the line for connecting
1t to a seriesof local lines in succession, trans-
mitting devices at the sending end of the line
comprising contacts in each of the local lines

with means for operating the contacts in

groups, each group corresponding to a char-
acter to be transmitted and comprising the
same number of contacts, receiving apparatus

at the receiving end of the line comprising
relays in the respective local circuits respond- |

1ng in groups to the transmitter groups and
each group containing the same number of
relays, and a series of magnets each corre-
sponding to and controlled by one of the re-
spective groups of relays.

In witness whereof I, have hereunto sub-

scribed my name, before two subscribing wit-

nesses, this 10th day of August. 1903.

ALBERT C. QREHORE

Witnesses:
(x. W. HoprkiIns,
L. T. Smaw.
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