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10Clairas? 

This invention relates to telegraph SyStemS 
and more particUlarly to atelegraph Circuit by 
meahsof which three?element direct CUrrent Sig? 
nalsareconvertedintothree-elementalternating 

5 cUrrent signals,tranSmitted over a single Car? 
rierchannel,andthereafterreconVerted t0three 
elerQent direCt CUrrent Signals? 
Three?element direct CUrrent Signals are USed 

in certain telegraph SyStems,notably in Well 
10 knoWnstock QUOtation Systems? 

There are advant8ges Well known in the tele? 
graph art in the USe Of direct Current Signals 
in the loCal receiving cirCuit for the operation 
Of telegraph printerS?It is desirable for eC0? 

l5 nomic re8SOnSt0 USe a Carrier channelin Con? 
neCting Widely Separated tranSmitting and re? 
CeiVing CenterS? 
?n CaSeS,8888yin Said Wel-known Stock quo 

tation Service,asingle transmitter,sayin New 
YOrk City,is CCnneCted to a,number of loca1 
reCeiVerS,aS Welast0 reCeiVersin distant Cities, 
It is deSirable to generate direct Current sig 
?alS for trangniSSion to the localStations,For 
the diStant Cities itis deSirable for the economic 
USe of the long COnnecting line to conVert the 
drect CUrrent Signals into alternating current 
SignalS for tranSmiSSion over a carrier channe] 
and then t0 reprOdUCe the Original signals at 
the diStant Cities to operate the local printers 
in theSeareaS? 
Whileit haS been pCSS?ble heretoforeto trans 

mitthree-elementsignalsoveracarrierchannel, 
aS far aSappliCantisaware thereare no known 
facilitjeSfor COhVertingthree-element direct cur 
rent Signalsiato three-element alternating cur 
rent Sighals and thereafter reproducing sig? 
halS Of the Originalcharacter? 

?t S 8m Object of this invention to provide 
meanS for tranSlating three-element direct Cur 
rent Sigh8ls directly into three-element alter? 
nating Current Signals and then reproducing, 
froK theSe latter,direct current pulses of the 
Orig?8l Char8Cter? 
A featUre of this inyention is the relay ar 

rangement USed t0 tranSlate the three-element 
direCt Current Signals into three-element alter 
nating CUrrent Sigaals 8t the input of the Car 
rier Channel? 
A further fe8ture Cf this inVention isthe re 

lay arrangement uSed to reproduce the original 
Signals at the Carrier OUtpUt terminai, 
While thiSinventio Wil be pointed out with 

p8rtiCUlarity in the appended claims,the inven 
tion itSelf both astoits further objectsand fea 
tureswi1be better understoodfrom the detaled 
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(CI?178?66) 
description hereinafter following when read in 
Connection with the 8CCompanying draWing rep 
resenting an embodiment of the invention, 
Fig?1 of the aCCompanying draWing diSClOSeS 

a circuit by means of which three-element di 
rect current signals are converted into three 
element alternating Current Signals?The al? 
ternating Current signals are tranSmitted Over 
a Carrier Channel to a distant reCeiVing StatiOn 
where they are rectified and retranslated into 
three-element direct CUrrent sighals of the Orig 
inalcharaCter? 
Fig?1A of the accompanying draWing ShowS 

in a Series of diagrarns the CharaCter Of the 
SignalstranSmitted OVer VarioUSparts Of the Cir? 
cuit per Fig,1? 
The detailed description of the operation of 

the Circuitis8S foloWS: 
CondUCtors NOS,1 and 2 are COnneCted to a 

Wel-knoWn StOck qUOtation ticker trahSmitter? 
Atrain of positive and negatiVe battery pulSes 
are tranSmitted CVer COndUCtor 1,from a loCal 
transmitter through the winding of polar relay 
4 to ground?The armature of relay 4 follows 
thesepUlses,beingoperatedaiternatelyto engage 
itS marking COntaCt M,and its Spacing COntact 
S,During the operation of relay 4 polar relay 
3is held On its marking ContaCt M,How thisis 
performed Will be deSCribed hereinafter, 
One Side of the OutpUt fromaSOUrCe of alter 

nating CUrrent, is COnneCted to 20 Which Wil1 
Simulate One Side of a Carrier channel extending 
toadiStant Station,The Other Side of Said out 
put is Connected through protective resistance 
6t021 Which Will SimUlate the SeCOnd Side of a 
Carrier Channel Which alSO eXtends to Said dis 
tant Station,With thearmatures of both relays 
3 and 4 On their marking Contacts M,the fu] 
OUtpUt from SOUrCe Tis impreSSed through pro 
teCtiVe reSiStanCe 6 On 20 and 2{?When the 
armature of relay 4 is operated to engage its 
SpaCing COntact S,adireCtShuntisclosedaround 
the alternating Current Source T and its pro 
teCtive resistance 6, 
This ShUnt may betraced from the top ter 

minal Of reSiStanCe 6,through lead 24,the M 
Contact and armature of relay 3,conductor 23, 
the armatureandSCOntaCt of relay 4,conductor 
22 and throUgh COndUCtor 26tO the bottom ter? 
minal of the alternating Current Source T,The 
reSiStance of the few feet of wireandthe con 
taCtSin the ShUnt path is practicalynegligible 
aS COmpared With the resistance of the Carrier 
channel 20 and 2f to the distant station,The 
Currentinthechannelisthereforereduced prac 
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2 
tically to Zero,Thus we findthat We have full 
output current in the channel when relay 4 is 
On its M COntaCt and no Current when relay 4 
iS OnitsSContact, 
The operation of relay3 wilnow be described. 

Ground is normaIly connected to lead2 in the 
COnnecting tranSmitter Circuit?Current there? 
fore normally flows through the upper winding 
Of relay3 from battery connectedthereto?This 
Current isin Such a directionasto tend to op 
erate the armature to engage its marking con 
tact M,The Current in the lower or biasing 
Windingisin SUCha direCtion aSt0 tend to Op 
erate the armature of relay3 to engage itsCOn 
tact R,S,Under these conditions the efect of 
the Current throughthe upperwindingis Strong 
er than the efect of the current through the 
1ower winding and the armature of relay 3 is 
operated toits Mcontact whereitremainS While 
relay 4isreproducingthe full positive and nega 
tive pulses from the transmitter to impreSS full 
Current and Zero Current On the line? 
Under Certain circumStances it may be de 

Sirable to transmit a third current condition. 
In the case of the Well-known stock quotation 
tranSmitter,8,third Condition,Which is half of 
the full line current,either positive ornegative, 
istransmitted to thelocal receivingtickersasa 
repeat space Condition?This operation is used 
in ticker printer Service principaly for tabula 
tion andindentation,Intransmittingthesignal 
8 resistance isinSertedinthe transmitter circuit, 
inseries with the transmitter output 1ead,which 
Serves Customers” printers in the area loCal t0 
the transmitter,toreduce the output current to 
either half of full positive Or negative Current, 
Heretofore,8s faras applicantis3Ware,no Cir 
Cuit has been aVailable to tranSlate SUCh a,COn? 
ditionattheinput of a Carrierin Ordert0tranS 
mit such Signalsto distant CenterS?AppliCant”S 
circuit performs this function in the folowing 
?Q8KlI18?°? 
Whenthe thirdcurrent Conditionisto betrans 

mitted,a,relay in the local transmitter Circuit, 
to Which lead2 isconnected,is Operated to open 
the Connection thus remOVingground from Con? 
ductOr2 at the tranSmitter?The Current in the 
upper Winding of relay3 thereUpon fallSto ZerO? 
The Current in the lower or biasing Winding of 
relay3 isthen efective to Operate the armature 
of relay 3 to engage its Contact R.S,R.S.is 
chosen to designate“repeat space.”The inven? 
tionisnot limited,however,to the transmission 
of 8,third Current Condition for this purpose 
only?The third Current Condition may be uSed 
to perform any of a Wide Variety of functions, 
Furthermore,While the invention is Shown in 
Connection With a Well-known stock quotation 
tranSmitter and receiver it is UnderStOOd that 
it disCloSes broadya method of COnVertingthree? 
element direct currentsignalsintothree-element 
alternating Current signals and thereafterrepro 
ducing the three?element direct CUrrent Signals? 
When the armature of relay 3 is operated to 

engage its COntact R,S,the alternating Cur 
rent Source T andits protective resistance 6 are 
shunted by a Circuit Which inciudes resistance 
5,to reduce the input into the carrier channel 
by half,This resistance can be choSen togive 
any desiredinputinto thecarrierchannel,how 
ever?The armature of relay 4 maybe operated 
tO eitherits M or S COntact,in response either 
to the half-positive or half negative current 
through the aforementioned resistance in the 
tranSmitter output 1ead in series with conduc 
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tor as the armature of relay3 is operated to 
engage its R,S,COntaCt??? the armature of re? 
1ay 4 is on its M contact,the shunt may be 
traCed from the Upper terminal of resistance 6, 
throUgh Conductor 27,resistance 5,conductor 
23,the armature of relay 3,contact R.S.and 
COnduct0rs 25 and 25 to the lower termina of 
T,If thearmature ofrelay 4is onits Scontact 
there is a path through the arnature and S 
COntact of relay 4 and conductor 22 in paralel 
With Conductor 23,the armature and R,S,con 
tact of relay 3 and conductor 25,Therefore, 
a“repeat Space”Signal of haiffull current may 
betranSmitted regardless of the position of re 
lay 4?Or relay 4 may be arranged so thatit 
does not respond to half current without af? 
fectingtheoperationofthecircuit. 
At the outputend of the carrierchannel,the 

alternating Current impuises are rectified by 
reCtifier 8,Thereafter the three original cur 
rent Conditions,namey,ful positive current, 
ful negative Current,and half current,either 
poSitive or negative are reproducedin the sys 
tem Of relays 9,10 and 1f together with their 
aSS0Ciated apparatus and connections in the 
foll0Wing manner: 
RelayS 9,10 and 14 are polar relays,?ach 

has three windings,The top winding of re 
lay 9 is a holding winding,The middle is a 
line winding,The bottomis a biasing winding, 
ThetOp windings of relays f0 and 11areknown 
in the art as“kick”windings,The middleand 
bott0m windings of each are holding wind 
ings,TherelaySarearranged Sothatal1arma 
tures are Operated to their marking contacts M 
On ful line Current and to their spacing con 
taCt S On n0 ine Current. Relays 10 and 11 
Only reSpOnd to the half line current condition, 
The holding windings of all relaysare poledso 
that the armature of each relay tends to be 
held On the Contact to which it was1ast oper 
ated,The holding winding on relay 9 neutra1 
izeSSOme Of the efect of relay 9 biasingwind? 
ing when the relay armature is in its marking 
Contact and adds to the efect of the biasing 
Winding whenthearmatureison spacing,This 
makes the armatüre of relay 9 responsive only 
tOful inCreaSe Ordecrease in line current,Re 
18yS 10 and 1# are Connected to the rectifier 
0Utput thrOUgh a kick Circuit comprising the 
SeCOndary of transformer f2,The relays are 
arranged SO that their armatures wil operate 
t0 their marking COntacts M on either a,ha1? 
Or ful inCreaSe in Current and wil operate to 
their SpaCing Contacts Son eithera halforfull 
deCreaSein CUrrent? 
The Operation Of these 1elaysand their asso 

ciated COnnections Will now be described in de 
tail? 
Letit beaSSUmedfirst that thearmatures of all 

relays are On their mBrking contacts M,Let 
US aSSUme alSO that the line Current then falls 
to Zero from full Current?There is therefore 
no Current fiOWing thrOUgh the middle Winding 
of relay 9,The Current through the biasing or 
bottom Winding of relay 9 tends to Operate the 
armature to engage its S ContaCt,While the 
armature0falthe relaysareStill0n M,acircuit 
may betracedfrom groundthroUghresistance16, 
through the top or holding winding of relay 
9,the armature and M contact of relay 9,con 
ductor 32,M COntaCt and armature of relay 
10,COnductor 30 to negative battery 14,The 
efect 0f this holding Winding isto oppose the 
efect of the biasing current,which 1atter efect 
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is stronger,however,and the armatUre of relay 
90peratestoitSSCOntact, 
Whenthearmatures of relays10 and f1are On 

their marking Contacts M,thereisa CirCUit frOm 
ground through resistance fT,the midde Wind? 
ings of relays ? and 41,the M COntaCt and 
armature of relay ff,through COnduCtor 3f t0 
positive battery 5,Theefect of Current throUgh 
the middle Wi?dings of each of these rel8yS iS 
to tend t0 hold their armatures On their M 
Contacts,The CircuitthroUgh the bott0m Wind? 
ings of,relays 19 and 11 is Open at the S COn? 
tact of relay 10,when relay 19 isonits Mcon 
tact,so that the bottom windings On relayS ? 
and farewithoutefect forthiscondition, 
Asthe rectifier output drops from fUll CUr? 

rent t02ero Current there is a Sudden deCre8Se 
in Current in the primary of transformer 12? 
This SUdden change induces an electrOfQOtiVe 
forcein the secondary of transformer 12 and a 
fow of CUrrent throUgh the tOp WindingS Of re? 
1ays?g and ??The efect of this CUrrent is t0 
tend to operate the armatures of relayS @ and 
11 to their spacing contacts S,The efect iS 
greatenoughto overcome that of the middle Or 
holding windingstendingto hold the armatureS 
on their marking Contacts Mand thearmatUreS 
of both relays are operated to engage their S 
Contacts?All three relays therefore,9,f? and 
!!,are operated to S by a decreaSe in CUrrent 
from full CUrrent t0 ZerO Current? 
Whenalthreerelays9,10 and 11are Gn their 

S Contacts,a,path may betraced from positive 
battery 5through conductor34,the armature 
and 8 Contact of relay 11,Conductor 33,the S 
contactandarmature of relay9 to conductor t9? 
Thus we have full positive Current SUpplied t0 
any connecting circuit by conductor 19 forthis 
COQdition? - 

When thear?atures of the three relays 9,18 
and f are Operated to engage their S COntaCtS 
the Conditions of Some of their VarioUS WindingS 
are changed,?n the Case of relay9,there is n0 
CUrrentin the line or middle Winding?The bOt? 
torn orbia?jngWindingisnot,0f COUrSe,8fected 
bythetransfer and stilloperateswith the Same 
magpitude to hold the relay armatUre On its S 
ContaCt?The direction Of CUrrent flOW thrOUgh 
the top windig of relay 9 has been Changed aS 
it is now terminated in positive battery 15 in 
steQd ofin hegative battery 14,Since,When the 
ar?natüreWas on M the direction of CUrrent fiOW 
throUgh the top winding was SUch that the ef 
?ect of the Winding Was t0 hOld the armatUre 
against the M contact,when the polarity of the 
hattery isreversed bythe armaturetranSfer the 
e?ect of the Winding Will be t0 hold the re?ay Oh 
S,Thus When the armature 0f relay 9 is On S 
the efect of the hOlding Winding is to aUg?nent 
?ne efect ofthe biasing Winding? 
Thern8gaitude of the efect of thesetWoWind 

ings on relay9 issUch thatit.requires the efect 
Q? f] line CUrrent in the middle Or line Winding 
to OVerCorne it?The relayarm8tUreis therefore 
not réspOnsive t0 a Change frOm Zero line Cur 
rent to half i?e Current bUt does respondby op 
eratingto M,Wheneyer fulline CUrrent fowsin 
the ?irle? 
Whan the 8r?8türe0frelay 9 is On Mand the 

1ine CUrrent is reducedfrom ful current t0 half 
CUrrent,the efect of the half line Current Will 
be t0 te?1d t0 hold the armatLIre On M,The 
Cumula?ive efect of this Winding together With 
t?18t of the top or holding Winding is adeglate 

3 
to prevent the efect of the biasingWinding frOm 
operatingthearmature of relay9 t0S? 
When relay 9 ine CUrrent changes from half 

CUrrent t0Zero Current theresUltingrelay Wind? 
ing conditiOns are the Same as for the Change 
from full line CUrrent to Zero ine CUrrent de? 
SCribed aboVe and the relay armatUre is Cper? 
ated to S,From this deScription it ShoUld be 
apparent that the armatUre of relay 9 engageS 
its marking COntaCt M On ful line CirCUit,itS 
SpaCing CUrrent S On Zer0 line CUrrent,that it 
does not respond to a,Change from full Or Zero 
CUTrent to half Current and that it is Operated 
t0 the marking ContaCt M and tO the SpaCing 
Contact Sona Change frOm half t0full]ine CUr? 
rent 8nd ?rOm h8lf tO Zer0 line CUrrent reSpeC? 
tiVely? 
When the armatUTes of rel8yS f0 and are 

On their S ContaCts,the CirCUit through their 
midde Windings heretOfore traced is broken at 
the M Contact of relay ?1,A new cirCUit is 
eStabliShed thrOUgh the bottom Windings of 
theSe relayS,hOWeVer,from groUnd through re? 
SiStance 3,the bott0m WindingS of relayS 1?and 
f0,the S contact and armature of relay f?, 
throUgh Conductor 30 t0 negative battery 14. 
The efect of the CUrrent throUgh these bottom 
Windings of relays 10 and 1 is to tend to hold 
the armatUre ofeach relayagainstits SCOntact? 
The rnagnitUde of the efect of eaCh of the hold? 
ing WindingS,Whether forthe marking or spac 
ing COndition,is not large however,It isjust 
great enOugh tO inSUre ContaCt While the arma 
tUres engage either Contact,Relays 10 and ? 
armatUres are therefore reSponsive to the efeCt 
pr0dUCed in their“kick”Windings by Smal 
changesin ine CUrrent?Thereforeif thearma 
tUreS Of relayS ? and f are eng8ging their S 
Contacts for the Zero line current condition,a 
Change t0 half CUrrent Wil produce an efect in 
the kick Winding SUficient to Operate the arma? 
tures of eaCh relay t0 its M COntact,Afurther 
inCreaSein ine CUrrent from the half to the fu? 
CUrrent COndition,0f COUrSe,can produce no 
fUrther efeCt,beCaUse the efect in the kick 
Windings Will be in a direction to operate the 
armatUrestowardthe MCOntaCtsWhich theyare 
already engaging. 
A deCreaSe in the ine CUrrent frOm full Cur 

rent t0 half Current Will Operate the 8rmatures 
of relayS 1? and t0 their SCOntacts,Afur 
ther deCreaSe frOm half line CUrrelt to Zero ine 
CUrrent Can haVe no efect? 
ThUsit ShOUld be apparent that thearQatures 

Of rel8ys J and 11Wilengage their Mcontacts 
On any inCreaSe in CUTreht Or On full line CUr 
rent and th8t they Will engage their S ContaCts 
on ahy deCreaSe in CUrrent Or On Zero ?he CUr? 
rent?WhenthearmatUres Ofailrelay83,? and 
1? engage their MCOntactS,a path may betraced 
from negative battery 14,throUgh Conductor3?, 
the armature and M Contact of relay f?,con 
ductor $2,the M contact andarmature of relay 
9 to Conductor 9 sUpplying full negative CUr? 
rent to any COnneCting CirCUit?When thearina? 
tUre of relay 9 engages its M ContaCt and the 
armatUres of relays 19 and haVe been oper 
ated to engage their S COhtaCts as a reSült of a, 
decreaSein CUrrent,8 path may betraced from 
negative battery 14,thrOUgh resistance 28,the 
M Cont8Ct andarmatUre of relay 9 to COndUCtor 
19 furnishing reduCed negatiVe CUrrent to any 
Connecting Circuit?WhenthearmatUre of relay 
9 is OnitSS COntaCt and the arTQatUreS OfrelayS 
19 and11 haye been Operated to engage their M 
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contactSaSareSuit Of an inCreaSein current,8 
path may be traced from positiVe battery 15 
through resistance 29 and the S Contact and 
armature of relay 9 to conductor 19 Supplying 
reduced poSitiVe CUrrent to any COnnecting Cir? 
cuit?The resistances 28 and 29 may be of any 
Value to giVe any reduction in CUrrent?When 
the inventionis uSed in Connection With a DOW? 
Jonesticker reCeiVer,the resistanCeSare ChOSen 
So as to giVe the reduction in Current required 
for the repeat Space Condition Whichis a reduC? 
tion t0 half Current. 
Mention has been made that the half Current 

signals may be either positive or negative?The 
well-known stock quotation tranSmitter is ar? 
ranged so that alternate positive and negative 
battery pulses are transmitted from positive 
and negative battery Sources through a COm 
mutator,In order to Save operatingtime Which 
would otherWise be lost if the half Current pulSe 
used for repeat Space had to be of a particular 
polarity,this condition is produced by inSerting 
a resistance in series with the lead from the 
commutator and thereupon Stopping the COm? 
mutatorso that a single repeat Space pulSe Or 
a series of repeat Space signals may be either 
positive ornegative,We have seen that,at the 
input to the carrier channel,the half Current 
pulses will be translated into alternating half 
Current pulses,At the output of the Carrier 
channelif al relays are on M for the full Cur? 
rent condition and a change to half current iS 
made the armature of relay 9 remains on its 
M contact While the armature of relays 40 and 
11are operated to their S contacts,The reSult 
is reduced negative current from Source 14 
through resistance 28,If the armatureS 0f al 
relaysare on their S contactsfor the Zero Cur? 
rent condition and a,change to half Current iS 
made the armature of relay 9 remains On its S 
contact whilethe armatures of relays 10 and 1? 
are operated to their Mcontacts andthe result 
isreduced positive Current throughresistance 29. 

Signals identical in character With thOSe 
transmitted by the Well-known stock quotation 
transmitter to the receiving tickersin the Same 
1ocalarea,with the tranSmitter are thus repr0? 
duced at the dstant end Of a Carrier Channel 
for operating receiving tickers at said distant 
point? 
The Character of the signals in the Various 

Darts of the circuit per Fig,1 isiliustrated in 
Fig,1A to elaborate the description of the op? 
eration of Fig,1,as a,further aid t0 a ready 
understanding of the inVention, 
What is Claimedis: 
1,In a,telegraph System,a direct Current tele 

graph circuit connected to the input terminal 
of an alternating Current telegraph Circuit, 
meansin said direct current circuit fortrans 
mitting a three-element direct current tele? 
graph signaling code to Said input terminal, 
means at Said input terminal forimpreSSing an 
alternating Voitage of a single frequency only 
On Said input,Switching means and iumpedim 
pedance means both connected to said alter 
nating circuit at Saidinputterminal,and means 
for Operating Said SWitChing means in accord 
ance with said direct current code to vary the 
amount of Said impedance efectively in said 
alternating Current circuit so as to translate 
Said three-element direct,Current code into a 
three-element alternating code. 
2?In 8 telegraph System comprising a carrier 

channel,8n input terminal and an output ter 
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minal,a,first relay and a Second relay COn? 
nected to Said input terminal,meanS Connected 
to Said Channel for impreSSing a,Single alter? 
nating Voltage Only there0n,Variable imped? 
ance means Connected to said channel,meanS 
Connected to Said firSt and seCond relays for 
operatingsaidrelaysinaccordancewithathree 
element direct Current telegraph C0de,meanS 
connected to Said first relay for varying Said 
impedance in accordance with two elements in 
Said code,and means connected to Said second 
relay for Varying Said impedance in accordance 
With the third element of said code so as t0 
translate three?element direct Current Signals 
int0three-element alternating Currentsignals? 
3,In a,telegraph System,8,Single Carrier 

Channel,means for eStablishing a,single fre 
quency alternating Current in said Channel for 
afirst telegraph signalelement,meansformod 
ulatingthe amplitude of said Current onlyintWo 
StepS for a Sec0nd and third telegraph signal 
element,an Output terminal Connected to Said 
Channel,tranSlating means Comprising a recti 
fier and three polar relays for translating Said 
three?element alternating Current Signals re? 
CeiVed from Said channelinto three-element di? 
rect Current Signals? 
4?A Single Carrier channel telegraph output 

terminal Comprising a first,Second and third 
DOlar relay,meanS for reCeiving three Current 
COnditiOnsfrom Said Carrier Channel means Con 
neCted to Said firStrelayfor Operatingsaidrelay 
in reSpOnSe to two of Said conditions only,and 
meanSCOnnected to Said Second and Said third 
relayS for Operating Said second and third re? 
layS in reSpOnSe t0 all of Said conditions? 
5?The meth0d of tranSmitting three-element 

direct Current Signals1ong distances,said three 
elements including two elements of a first po 
larity of Current,Said two elements diferingin 
magnitUde and the third element being of a 
SeCOnd polarity,Which COmprises in the order 
named translatingSaidthree-elementsignalsinto 
Signal elementS Of a Single frequency alternating 
Current,tranSmitting Said alternating current 
frCmatranSmittingtoareceivingstation,there 
after rectifying Said alternating current,re? 
translating Said rectified Current into three-ele? 
ment SignalS of the Original character and re? 
tranSmitting Said retranslated signals, 
6?A method of telegraph Communication com 

prisinggenerating a plurality of direct current 
Signal elements of Opposite polarities and in 
Cluding Currents of diferent magnitudes and of 
the Same polarity,translatingsaiddirect current 
elements int0 Signal elements of a,single fre 
quenCyalternating Currentin an operation com 
prising a first reiay Switching operation,trans 
mitting Said alternating Current from a,trans 
mitting to a receiving station,thereafter recti 
fyingSaidalternating current,retranslatingsaid 
rectifed Currentin a Secondrelayswitching op 
erationinto direct Current signalsoftheorigina1 
CharaCter and retranSmitting said retranslated 
SignalS? 

7. In a telegraph System,means for gener 
ating three?element direct current signals in 
CludingSignals of Opposite polarity and different 
magnitudeS,means for translating said signals 
intO SignalS Of a Single frequency alternating 
Current Of diferent magnitudes,means forre 
tranSlating Said alternating current into three 
element direct current signals of the original 
character and means for retransmitting said 
retranSlated Signals? 
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8?In a,telegraph System,a,telegraph input 

terminal,atelegraph outputterminal,meansfor 
establishing a,single frequency alternating Cur? 
rentin the path between Saidterminals,meanS 
at Saidinputterminalfor Varyingtheamplitude 
of and short-circuiting Said Current in accord? 
ance With a,three-element telegraph Signaling 
C0deandrelaymeansatsaid OUtputterminalfor 
translating Said Varied and short-circuited Cur? 
rent into direct Current pulses of a,first and 
second polarity and a,first and Second ampli? 
tude? 
9?In a,telegraph System,an output circuit 

for 8,telegraph Carrier channel comprising 8 
rectifier,an Output Circuitfor Saidrectifier Com 

5 
prising a Series circuit including a Winding On 
apolar relayanda primary Winding On atranS? 
former? 

10?In a telegraph System in COmbination a 
rectifier,a,transformer having a primary and 
Secondary Windingand a,first,Secondand third 
polar relay,8,Winding on eaCh of Said relays, 
an output circuit for Said rectifier including a 
series connection through Said Winding on Said 
first polar relay and Said primary Winding and 
a Series Connection includingSaidSecondaryand 
Said Windings On Said Second and third polar 
relayS? 
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