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My invention relates to improvements in 
telegraphy and it especially relates to 
methods and apparatus for operating print 
ers over long lines or submarine cables 
having large capacities although it is adapt 
ed for almost any kind of telegraphy. 
One of the principal objects of this in 

vention is to obviate the use of synchroniz 
ing mechanism at repeating or receiving 
stations, where long lines or a chain of lines 
or cables are used. 

In the present state of the art it has been 
necessary to provide some form of syn 
chronizing mechanism at repeating or re 
ceiving stations in order that the signal im pulses may be applied to the particular 
work to be performed and within the proper 
time element. These synchronizing devices 
have been of various forms, those which are 
corrected locally by means of tuning forks 
and similar devices and others which have 
been corrected by the line signal. in all 
cases, however, of which I am aware more 
or less intricate and expensive mechanism is 
necessary in order to effect this synchronism. 

FBy Bay improved method dispense with 
these synchronizing devices by supplying re 
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versals to the conductor from an ordinary 
terminal battery and supplying these rever 
sals by constantly operating - mechanism 
which will cause these reversals of what I 
term a fundamental frequency to the line 
or conductor at all times. Such reversal 
will be supplied at a speed which is pro 
portioned to the ultimate speed at which the 
conductor is capable of passing these im 
pulses. These impulses are not of a con 
tinuous alternating current character but are 
broken impulses formed by any satisfactory 
pole changer and as before stated will be 
supplied constantly to the conductor over 
which the signal impulses are to be trans 
mitted. . . 
At the receiving end these impulses will be 

applied to a shitable receiver which will in 
part to apparatus at receiving station the 
same 'eversals and at the same speed, so as 
to repeat these reversals or the fundamental 
frequency into other conductors or other 
apparatus and at the terminal receiving sta 
tion utilizing these reversals for operating 
the rechanism of the printer or other termi 
inal receiving device. . 
These 'eversals it should be understood 

are independent of the signal impulses and 
are transmitted to the conductor continu 

'eversals or fundamental frequencies. 

ously whether signal impulses are supplied 
to the conductor or not. They may be su 
plied from the same source of current or 
fro) a different source as will be pointed 60 
out more particularly hereinafter, but the 
underlying feature of the invention is to 
provide means for operating repeating ap 
paratus or translating apparatus such as 
printers from these continuous reversals of 65 
what I have before refered to as a funda 
mental frequency. 
In using the words “fundamental fre 

quency’ it should be borne in mind that this 
frequency need not be constant but is used 70 
only in the sense that fundamental fre 
quencies operate certain intermediate and 
terminal apparatus as distinguished from 
the signalling impulses which per se have 
no part in the operatinn of the apparatus 
except that part of it which relates specifi 
cally to the signal itself. - 
These fundamental frequencies it shoul 

be understood are not necessarily constant 
because if the speed of the frequency should 80 
increase or decrease the intermediate or 
terminal apparatus thereby will be corre 
spondingly increased or decreased since 
such apparatus is operated wholly by said 

5 

There are other features of the invention 
in connection with these fundamental ideas 
which will be more particularly referred to 
hereinafter. - - - 

In the accompanying drawings: 90 
Fig. 1 is a diagrammatic view showing 

one method of carrying out this invention, 
there being indicated a transmitting station 
at one end of a submarine cable, a receiving 

- station at the other with repeating mecha- 95 
nism for repeating the fundamental fre 
quencies as well as the signalling impulses 
into a succeeding cable. - 

Fig. 1 is a detail showing an arrange 
ment of a transmitting tape and the corre-, 100 
sponding current impulses supplied to the 
conductor for operating the translating de 
vice such as a printer of the five unit code. 

Fig. 2 is a diagrammatic view of a receiv 
ing or repeating station of somewhat modi- 05. 
fied form and showing means for utilizing 
the fundamental frequencies at a receiving 
station for further operation of terminal or repeating apparatus. 

Fig. 3 is a detail view showing an addi- 10 
tional modification at a receiving or repeat 
ing station. 
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Fig. 4 is a diagrammatic view of a termi 
ial receiving station with the mechanism adapted for operating a printer. 
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Figs. 5, 6 and are diagrammatic views 
of further modifications. 

Referring to Fig. 1, at is a continuous ro 
resents a terminal receiving station in which tating pole changing device having segments 

a' and ?t: which are traversed by a rotating 
brush (t. These segments at and a” are con 
nected by wires 1 and 2 to relays b and b 
which are connected at the other end by a 
common battery wire 3 through battery a to 
the brush a”. These relays band b may be 
the ordinary cable transmitting relays adapt 
ed at they are successfully operated to put 
positive or negative current from the bat 
tery at through wire 4 to the apex of the 
cable or conductor 5 in the usual Way. 

Between the cable transmitter and the ca 
ble I have shown resistance and capacity 
which is preferably used in a well known 
manner to round out the impulses which 
come from the battery a' as the relays b and 
b' are successively operated. 
At the receiving station we have a suitable 

receiving device c preferably of the galva 
nometer or movable coil type, the movable 
coil c. of which is preferably supplied with 
a contacting device c’ operating in connec 
tion with a rotating drum d. This rotating 
drum, d has four segments d, d, d and d" 
the inner segments d and d being utilized 
for transmitting the fundmental frequencies 
and the outer segments d and d for trans 
mitting the signal impulses as will be here 
in after more fully described. For the pres 
ent. We may consider only the inner segments 
d and d. These segments are connected by 
suitable brushes and circuits 6 and 7 to re 
lays, b? and 58 which through the common. 
battery wire 8 and battery a' and wire 9 
(from the battery ai') to the movable contact 
c” will cause these relays b° and b to operate 
successively as the moving contact c’ en 
gages respective segments d or d of the 
drum d. These relays b° and 5° to all intents 
and purposes are identical with the trans 
mitting relays b and b and they are adapted 
as successively operated to Supply positive 
or negative current from battery a? through 
wire 10 to other apparatus or conductors 
such as a cable 5. 

Considering now the apparatus as de 
scribed up to this time it will be seen that as 
the hand at of the pole changer a is set in 'o. 
tation the transmitting relays b and 5 will 
be successively operated and supply current 
from earth, at 9 through battery ai' to the 
conductor 5 in exactly the same way that 
positive and negative impulses are supplied 
to a cable through an ordinary cable trans 
mitter. These impulses will in turn oper 
ate the receiver a to cause the movable con 
tact o' to move first in one direction and 

5 then in the other in engagement with the 

operated in response to the reversals or 
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segments d" and di of the rotating drum d 
which will in turn operate the transmitting 
relays b° and b* and transmit these same 
reversals to other apparatus or to a succeed 
ing cable 5 as described. 

Passing for the moment to Fig. 4, 4 rep 

employ the same receiver 6 with a movable 
coil 6", contact c, drum d with the segments 
ci, d. (*, it is in the receiving station in Fig. 
1. The contact d' and the segments d and 
d' of the clium are in this case in circuit 
with a polarized relay e and a divided bat 
tery at the circuit being traced from contact 
c' by wire ii, polar reiaye, wire 12 to the 
center of the battery at thence by wire 13 to 
one side of the battery to contact d and by 
wire 14 from the other side of the battery to 
contact (d. As the contact c. moves from 
side to side in response to the reversals re 
ceived fron the cable 5 or other conductor 
it will be seen that the polar relay e will be 
moved in one direction or the other in re 
sponse to the positive or negative impulses 
froin the divided battery ai. 

in this. Fig. 4, f represents the usual dis 
tributing device of a five unit code printer 
whose rotating hand or brush f is rotated by 
the usual meehanism forming a part of this 
distributing device. This mechanism is 
shown in a diagrammatic form in the form 
of an escapement wheel f operated by a 
pawl f which in turn is operated by an 
electro-magnet f: This may be considered 
as typical only as any form of mechanism 
such as now used may be employed for caus 
ing the rotation of the handf over the seg 
ments of the distributor. 

The magnet f is in circuit with the ino','. 
ing contact or armature e' of the polar relay 
e which is connected by wire 15 to the mag 
net f: thence by wire 16 through battery a 
to stationary contacts on opposite sides of 
the armature e' so that as the polar relay is 
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fundamental frequencies from the transmit 
ting station the motor mechanism for the 
distributor will be operated in response 
thereto and will cause this distributor to: 
move at exactly the same speed as the trans 
mitting relays. Inasmuch as the reversals 
from the transmitting relays operate or con 
trol the mechanism for the distributor it 
will be seen that they will operate in unison 
even thotish the speed of the fundamental 
frequencies should change. 
This in a general way explains the method 

of operating repeaters and the terminal 
translating device in response to reversals 
of current from an ordinary battery or other 25 
source of direct current supply and by the 
usual make and break transmitting mecha 
nism as now employed in cable and similar 
transmission. 

it now relin Sills to describe the method of 3) 
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Supplying the signal impulses and as before 
stated these may be supplied from the same 
source of energy or from a different source. 
In the drawings I have shown a method and 
means for supplying these signal impulses 
from the same source of energy by providing 
a resistance which is normally in circuit 
with the terminal battery and the transmit 
ting device and which will decrease the po 
tential sufficiently to cause the contacting 
device 6 of the receiver 6 to move only to 
the inner contacts d and d' of the drum d. 
when the fundamental frequencies or re 
versals are being transmitted and I further 
provide means for shunting this resistance 
when a signal impulse is being transmitted 
so that the full potential of the battery will 
be supplied when a signal impulse is being 
sent which will cause the contact c of the 
receiver a to move to the outer contacts d' 
and d. m m 

Referring to Fig. 1 with the contacting 
brush a on the segment at the relay b will 
be operated from battery a through the 
brusha, segment a, wire 1, relay b, wire 3 
and battery a. In this position circuit may 
be traced from earth at g through the battery 
a', resistance , wire 4 to cable 5. As the 
brush a passes off of the segment at and be 
fore it contacts with segment (if the arma 
ture of relay b would drop back and the 
cable would be earthed in the usual way. As 
the brush contacts with segment a, relay b" 
will be operated and the circuit would be 
traced from ground 9 resistance ", battery 
al, line 4 to cable 5 sending an impulse of 
the opposite polarity into the cable but in 
both instances through the resistance 7" 
which will cut down the movement of the 
receiving device a so that its contact c will 
engage only the inner Segments d" and d of 
the drum d. but in a successive manner first 
one and then the other. 
When a signal impulse is to be trans 

mitted means are provided for shunting 
the resistance so that the particular in 
pulse which is passing into the cable at the 
moment when this resistance is shunted will 
be of a greater potential than and in phase 
with the fundamental frequency and will 
cause the receiver 6 to move its contact c 
in a larger amplitude and engage one of the 
segments d8 and d on the rotating drum. 

In this improved system the signal trans 
Initting device may be a single key or circuit 
breaker as the signal element is to be applied 
to a particular segment on the printer dist 
tributor and it will operate whether signal 
impulse of increased potential is a positive 
or negative impulse. 

I have shown in diagrammatic form the 
mechanism for this purpose. At the lower 
left hand corner of Fig. 1 there 
closer p which may represent the usual 
pecker pin of an automatic cable transmitter. 

the brush (8. 

is a circuit. 

This circuit closer through wire 17, battery 
a", wire 18, relays, and wire 25 will when 
the circuit closer is operated operate the re 
lay 8. The cable transmitter will be on the 
same shaft with the brush at and there is also 
arranged on that shaft a can device for a 
circuit closer p1 which with the armature 21 
of the relays and wire 22 will form a hold 
ing circuit of the usual form to hold the 
relay operated during a half revolution of 

The operation of the relays 
through its armature 21, also closes a circuit 
through wire 23 to the resistance and fron 
a point between resistance 7 and the battery 
at by wire 24 to the armature 21, hence so 
long as the relay S is operated the resistance. 
7 will be shunted through the last named 
circuit and during a half revolution of the 
wiper a the full potential of the battery a 
will be supplied to the cable instead of the 
limited potential of the fundamental fre 
quency. It will be understood that at each 
half revolution the circuit closer p will be 
opened by suitable cam mechanism on the 
shaft, which operates the wiper a of the 

8. 

O 
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pole changer and the automatic cable trans 
mitter p. 

In Fig. 1". I have shown an arrangement 
of the tape for the automatic transmitter 
for transmitting the latters a and b in a five 
unit code, the openings in the center of the 
tape being the usual center holes and those 
at the top edge of the tape being the perfo 
rations through which the pecker pin is op 
erated for transmitting these impulses. Im (). 
mediately below this tape is shown the 
characteristics of the impulses which will be 
transmitted to the cable, the fundamental 
frequencies being shown in between the sig 
nal impulses which appear opposite the re 
spective transmitting perforations whether 
of positive or negative potential. 
At a receiving or repeating station such 

as shown at the right of Fig. 1 the funda 
mental frequencies are repeated from bat 
tery at through resistance 3' exactly the 
same as at the transmitting station and for 
transmitting the signal impulses this re 
sistance. I will be shunted so as to cause the 
full potential of the battery a' to pass into 
the succeeding cable or other apparatus. 
The circuit for producing these elements 
may be described as follows: In this case we 
employ two what may be termed signal re 
lays si and s°. The relay is is connected to 
One of the outer segments d' by wire 25. 
The other relay is is connected to the other 
opposite segment d by wire 26, these wires 
being further connected to battery a” by the 
common battery wire 2 and thence from bat 
tery as by the wire 9 to the tongue or moving 
contact c of the receiver 6. Whenever the 
tongue c. moves to one of the outer contacts 
d8 or d it will be seen that either one or the 
other of the reislys is and s will be oper 

  



ated and will close a circuit through wires 
2S and 29 and the air nature of either of said 
relays which will shunt the resistance 7 and 
transmit a signal impulse of the same cur 

5 rent flow as that initially transunitted to the 
cable. . . 

In Fig. 4. a similar circuit is shown in 
which the signal relay is is operated from 
either of the outer contacts d8 and d through 
a battery as and wires 25 and 26. In this 
case, however, the signal impulses to Operate 
the printer, is transmitted by this relays 
from the contact of said relay through wire 
28 to the distributing hand f of the distribu 

15 torf thence back through the common bat 
tery wire 29 and battery a through the 
almature of the relay S. inasmuch as the 

St. i. IS O)9. v the fundamental distributor is operated by the 
frequencies or reversals the signal current 
Will be Supplied to the exact siegiment of the 20 Will pplied to il ct segment of the 
distributor which is to receive that particu 
lar signal impulse in the c p 
letter combinations. 

it will be understood hat, whenever a sig s 
nal impulse is transnittel the movable con p 
tact 6% of the receiver 6 will pass over one 
of the inner segments d and d' of the drum 
d in order to contact with the Outei' segments 
d8 and d so that the fundamental frequen 

30 cies or reversals will be transnisted in either 

2 5 

case whether there is a signal inpuise or 
not and thus the distributing appai at 13 for 
the final signal impulses will be operated by 
this fundamental frequency just the S&ine 

86 whether there is a signal impulse or whether 
there is not. 

In Fig. 2 have shown a somewhat modi 
fied form of repeating station with means 
for regenerating the impulses whethe' they 

40 are fundamental frequencies or signal im 
pulses. This may be desirable, when a large 
number of repeating stations are used which 
night tend to distort impulses passing 
through them. 

in this arrangement employ in connec 
tion with the receiving device such as shown 
in Fig. 1 a tuned vibrating device such as a 
tuning fork which is arranged to be vibrated 
by the fundamental frequencies and kept 

50 in phase there with and to supply the funda 
metal frequencies as well as the signal in 
pulses to the Succeeding cable or apparatus. 
i3y this arrangement it may be desirable to 
use the ustal tuning fork or other conti'ot 

65 ling devices at the transmitting station to 

45 

keep the fundalileiata frequencies constant. 
in Fig. 2 the receiving relay C having a 

movable tongue c' and the rotating drum (d 
with the segments d', d', d' and d are el}}- 
ployed as before. also preferably, employ 
three polar relays e”, et and e' which are in 
circuit with the tongue c. divided battery 
a; and the segments d' and d' of the ro 
tating drum d so that each of these relays 

& will be operated in one direction or the other 

pass 

setting up of the 
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in response to the fundamental fiequencies 
through the tongue c', contact (d 

ol' d', 
back to the tongue c” the circuit being traced 
from the segments d and d through wires 
30 or 31, and one-half the battery as", wire 3: 
and the relays e. e8 and e' and wire 33 to the 
tongue c. 
The relay, e? has one contact in circuit with 

a battery a' and a magnet m of a tuning 
fork h, through wires 34 and 35, relay con 
tact and arnature and wire 33 to battery. A 
variable condenser:c0 short circuited through 
resistance r and the other relay contact is 
employed in the usual way so that the charg 
ing and discharging of the condenser will 
operate the magnet m, to insure constant vi 
bration of the tuning fork hf. On one leg 
of the tuning fork is a contact.h' which is 
adapted by its vibrations to close a circuit 
from ground at 9 through the back contact 
on relay e, wire 37, resistance , battery 
a', contact on 'elay e", wire 38 to the sta 
tionary contacts on either side of the mov 
able contact and through said contact h" 
and viiie 33 to a sicceeding cable or other 
device to which the impulses are to be trans 
mitted. 
As the relays e8 and e' are operated by 

the ful 
tive contacts will be reverse, and the funda 
mental frequencies will be sent from battery 
fe through resistance r in opposite directions 
as heretofore described, the operation of re 
lays e° and e' in this respect being the same 
as the relays b and Ö in the transmitting 
mechanism previously described and shown 
in Fig. 1. - 
When a signal impulse is transmitted the 

to igie c' loviig to the (liter segment (i. 
or d will operate the signal relay 3 from 
battery all and thus shunt the resistance r 
in the manner heretofore described and cause 
the signal impulse in phase with the particu 
lar reversal to pass to the succeeding cable 
or other apparatus through the contact. h. 
of the tuning folk h, over the circuit last 
described so that both the fundamental and 
signal frequencies are repeated and regen 
erated through the contact on the tuning 
fork. 

in Fig. 3 have shown means for Sup 
plementing the fundamental frequencies op 
erating the tongue (; by lineans of local bat 
tery impulses. This is accouplished by sup 
plying to the tuning fork h, a contact arm 
h? on the opposite leg of said fork fron con 
tact, h'. This arm is adapted to vibrate be 
tween contacts connected to opposite ends 
of divided battery act which is connected 
through variable resistance 7' by wire 40 to 
a separate coil c' on the receiver c thence. 

As the fork is 
the contact h° puts positive and 

by wire 41 to contact hi. 
vibrated 
negative impulses to the coil c' so as to 

divided battery a”, respective relays 

A. 

diamental frequencies their respec 

( ) 

2, 

23, 
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supplement the fundamental impulses com 
ing over the cable and insure the positive 
action of the tongue c' on the revolving drum 
d. These impulses may be properly 
by the variable resistance r. 
Where lines or conductors capable of high 

speeds are employed it may be desirable to 
send several messages by the method or prac 
tice known as channelling. This system 
lends itself very readily to this method of 
telegraphing and by its use will also dis. 
pense with the distributing and synchroniz 
ing device at repeating stations. . . . 

I have shown a method of carrying ou 
this plan of telegraphing in Fig.5 where 
means for sending two separate messages 
through separate channels are shown. The 
apparatus for sending fundamental impulses 
and the signal impulses are the same as 
shown in Fig. 1, but in this case the pole 
changer a is also used as a channel dis 
tributor by connecting the respective seg 
ments at and a to the rotating brushes of 
five unit code distributors marked 1 and 
2 the segment a being connected to the 
brush of distributor 1 by wire 42 and the 
segment a connected to the rotating brush 
of distributor 2 by wire 43. The rotating 
hand or brush a on the distributor a will 
be mechanically connected to the rotating 
hands or brushes of the distributors 1 and 

4 is 

2 so that the brush a will make one half 
revolution for each step of segment in the 
distributors 1 and 2. There will be connect 
ed to the respective segments of the distrib 
utors the usual multiplex transmitter oper 
ated automatically through punched tape in 
the usual way so that different elements 
making up various letters will be transmit 
ted as the distributor is rotated. The con 
tact or pecker pin of these multiplex trans 
mitters will when operated close a circuit 
through signal relays s and s by the wires 
44 and 45 so that whenever one of the con 
tacts in either multiplex transmitter is op 
erated the signal relay is or s' connected 
to that particular transmitter will be op 
erated to send the signal impulse. So long 
as there are no signal impulses the funda 
mental frequencies will be repeated into the 
cable through the pole changer a as before. 
Assuming a multiplex transmitter was op 

erated to send code units 1, 3 and 5 to dis 
tributor No. 1 then at each revolution of 

5 5 the pole changer or distributor a the funda 
mental frequencies would be sent as before 
but as brush of distributor contacts with segments 1, 3 and 5 signal impulses would 
be transnitted through that distributor 
owing to the contact of the corresponding 
pins 1, 3 and 5 on the multiplex transmitter, 
these signal impulses passing through the 
brush o and segment at of the channel dis 
tributai. If the contacts 2 and 3 of the mul 
tiplex transmitter for thannel distributi 

justed 

No. 2 are operated the corresponding signal 
'elay S would be operated and fundamental 

proper Segments 2 and 3 on 
No. 2. . . . . - ... ." - 

It will be understood that these multiplex 
transmitters are operated in the usual way. 

distributor 

In fact apparatus now in use. can be used 
without any change when incorporated in 
the circuits as described. 
At the right of Fig. 5 I have shown the 

circuits for applying these impulses both 
fundemental frequencies and signal im 
pulses to two or more printers operated by 
the usual channel distributors. 
The receiver 6 with its movable tongue 

c', receiving drum d with its segments are 
employed as before with a polarized relay 
e' operating from the divided battery act. 
This relay e is adapted to operate step by 
step mechanism f°, f and f for operating 
the printer distributors the same as shown 
in Fig. 4 except in this case there are two 
distributors both operated from the same 
mechanism and rotating together. These 
distributors it will be seen, therefore, op 

frequencies passing from the rotating brush 
?t to segment a? would receive the signal 
impulses and be transmitted through the 70 

75 

80 

90 

erate one step for each impulse of funda 
mental frequency, and are continuously op 
erating. The signal relays operated from 
d is employed as before and it is adapted 

95 

battery as from the outer contacts d and 
to close the circuit from battery as through 
common battery wire 29 from the respective 
printers. The circuit to the respective dis 
tributor brushes, of the printer distributors 
passes through a channel distributor cd, 
the rotary brush k of which will be on the 
same shaft with the rotating brushes of the 
respective printing distributors No. 1 and 
No. 2. The two segments 2:1 and 2 of the 
channel distributor cd will be connected to the 
brushes of the respective printer distributors 
No. 1 and No. 2. As these distributors oper 
ate a step by step movement, the brush k will 
make five steps on one segment and then five 
steps on the other segment. These respective 
movements being effected by the fundamental 
frequencies will always be in phase with the 

100 

05 

0 

15 
transmitting devices and if code units should 
cause the signal impulses to be applied to 
signal distributor No. 1 they would be re 
ceived on printer distributor No. 1 through 
rotating brush k and the channel distributor 
le'. If the signal impulses are supplied to 
signal distributor No. 2 these signals would 
be supplied to printer distributor No. 2 
through the segment k” and these signal im 
pulses would be used to set up the printing 
mechanism in the usual way. 

In Fig.6 I have shown a modification at 
a receiving or repeating station which may 
be employed on land lines gr conductors 
where high voltage can his vised, in this 

120 

25 

134 
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modification the fundamental frequencies 
i are repeated through polar relays e” and e" 
as heretofore described for Figs. 2 and 3, but 
in this case the rotating drum is dispensed 
with and the signal relays in 
'fundamental frequencies relays e and e" is 
adjusted by spring tension so as to be op 
rated only when an impulse of increased 

potential is received from the line in which 
icise the resistance 4 will be shunted as be 
fore and the siglial impulse applied to th 
fundamental frequency as before described. 
This arrangernett, while capable of being 

! used on conductors where high voltage is 
employed might not be adapted for cable use 
"where the potential must be kept within cer 
tain limits but where high potential can be 
applied as a signal implise would probably 
Ibe made: to work satisfactorily. 

In Fig. 7 I have shown a further modifi cation at a receiving or repeating station is 
which two receiving relays care employed 
and in this way the rotating drin and inlil 
tiple "contacts are dispensed with. One of 

25 these relays would have the 'espective co 
tacts adjusted so that the tongie c' yould 
contact on either one o' the other 
the fundamental frequency or reversal. The 
other relay would have this contact so ad 

3t justed that while the respective tongue: of 

33 ine;ital frequencies fron battery a 

40 

50 

55 

60 
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this receiver move in unison the sig 
lay would make contact only when a si impulse conies through. In this figure the 
relay it the right would transit the funda 

- , the 
Same nanner as before described through 
resistance 7 and the signal relays operated 
by signal impulse will shunt resistance 2 and 
cause the signal inpulses to be repeated in 
the same nanner as heretofore described. 

Further modifications may be employed 
which would readily suggest themselves. In 
fact the system hereiin described is capable of 
use with standard apparatus of various kinds 
which is Anasianuch as inow in general use. 
the fundamental frequencies are being sent 
into the conductor continuously duplex bal 
ance will be more easily maintained. Both 
the transmitting and receiving relays are 
operating constantly, hence there is no zero 
and the inertia of the receiving relays is ma 
terially reduced. In connection with print 
ers the apparatts at the repeating stations 
is very materially reduced. Synchronism 
mechanisin as ordinarily used may be dis 
pensed with and the apparatus at repeating 
stations for channel working may be very 
materially reduced. 
In Fig. 5 I have omitted the usual relays 

in connection with the multiplex distributors 
for storing up one or more of the impulses 
to give the transmitter time to advance the 
tape. This is also true of the printer dis 
tributor when certain impulses are stored 
up to give the printing mechanism time to 

series with the 
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print all of which is common practice and 
will readily be understood by one skilled in () 

v. 

the art. 
iiaving this described my invention, I 

claim: 
1. A method of operating printers in a 

i telegraph system which consists in supply 
ing to a coiaductor reversals of positive and 
negative clirrent impulses of one potential 
and utilizing said impulses for operating the 
distributing mechanislin and in supplying 
signal implises of the saine frequency and in 
phase with said reversals and of a different 
potential to operate printing mechanism, 

2. In a telegraph systein, means for Coll 
stillously supplying reversals of positive and 
negative inpulses of one potential from a 
source of direct current supply, separate 
means for supplying signal impulses of the 
sanne frequiency but of different potential in 

ase with said reversals, printing ineeha 
in at a regeiving station whose distributor 

is operated by said reversals and whose 
printing anechanism is operated by said sig 
nal impulses. 

3. In a telegraph system, a source of di 
rect clirleit supply, means for supplying 
ccihtillious reversals of positive and negative 
impulses of one potential fl'ola said source 
of supply and signal nechanisin for Send 
ing signal impulses of the saiahe frequency 
in phase with and to increase the potenitial 
of certain of said reversals, receivingiech 
anisin at a receiving station with means to 
repeat said reversals to operate one set of 
mechanisia and to repeat said signal inpulse 

80 
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ity 

in phase there with to operate other mecha 
iais}}l. 

4. In a telegraph system, a laethod of 
opei'ating printing nechanisi) which con 
sists in supplying to a condictor continuous 
reve'sals of positive and negative impulses 
f current of one potential ind employing 
said 'evei'sals to operate repeating mecha 
nisin and supplying signal impulses of the 
Ealine frequency bit of a different poieitia 
in phase with said reve's;ids for signalling 
purposes, and 'epeating said reversals and 
signal impulses to operate printing mecha 
S. 

5. in a telegraph systein in which con 
tinuous reversals of positive and negative 
inpulses of one potential are supplied to a 
conductor, lineans fol' s applying signal in 
pulses of the saine frequency but of a di 
ferent potential in phase with said 'ever 
repeating mechanish coinprising a vibrating 
transmittei operated by said eversals aind 
signal impulses to repeat both reversals and 
signals froin a separate source of supply. 

6. The lethod of repeating and legenerat 
ing signals in a 
sists in supplying to a conductor continuo 
reversais of positive 3 ind negative impulses 
of one potential and signal impulses of the 

teiegraph system which coln 
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same frequency but of a different potential 
in phase with said reversals utilizing said 
reversals for Operating a repeating device in 
phase With said leversals and causing said 
repeating device to Send reversals and signal 
impulses of the same frequency from a sepa 
rate source of supply in phase with the re 
versals and signal impulses originally sup 
plied to said conductor. 

7. In a system of repeating and regenerat 
ing signals a vibrating repeating device 
operated by and in phase with constantly 
supplied current reversals of positive and 
negative impulses of one potential means 
for supplying signal impulses of the same 
frequency but of a different potential in 
phase with said reversals and causing the 
vibrating repeater to repeat the reversals 
and signal impulses from a separate source 
of current supply as set forth. 

8. In a telegraph System in combination 
with a transmitting device for transmitting 
signal impulses, a constantly moving pole 
changing device transmitting relays con 
trolled by said device to send reversals of one 
potential from Said source of supply, said 
transmitter and pole changing device being 
so connected that the signal impulses from 
said transmitter will be supplied in phase 
with the positive or negative reversals with 
means for increasing the potential of the 
signal impulses and a receiving mechanism 
operating at different amplitudes in response 
to said reversals and said signal impulses 
and by the different amplitudes to repeat 
said reversals to one set of mechanism and 
the signal impulses to other mechanism. 

9. In a system of telegraphing, continu 
ously operating mechanism for sending s s 

fundamental impulses of positive and nega 
tive character and of one potential but of 
the same frequency from a source of direct 
current supply, additional means for Sup 
plying signal impulses of a different poten 
tial in phase with said fundamental impulses, 
printing mechanism at a receiving station 
and means for operating the distributor of 
said Rinting mechanism by the fundamental 
1mpu 
to be distributed to said printer. 

10. In a telegraph system in which cur 
rent impulses of a fundamental frequency 
and of one potential are supplied constantly 
to a conductor and signalling impulses of a 
different potential supplied in phase with 
said fundamental impulses, a receiving de 
vice operating at different amplitudes in re 
sponse to said fundamental impulses and said 
signal impulses and means controlled by Said 
fundamental impulses to send impulses from 
a separate source of supply to said receiver 
to reinforce the fundamental impulses from 
said conductor to said receiver. 

11. In a telegraph system in which a re 
ceiving device is caused to move continuously 

ses and causing the signal impulses. 

7 
at one amplitude in response to fundamental 
impulses of one potential and to a greater 
amplitude by 
in phase with said fundamental impulses, 
and a separate coil in said receiver, means 
for supplying current impulses from a dif 
ferent source to said coil in phase with Said 
fundamental frequencies as set forth. . 

i2. In a telegraph system in which current 
reversals of one potential are supplied con 
stantly to a conductor and signal impulses 
of a different potential supplied to certain 
of said reversals in phase therewith, a relay 
operated by said current reversals and sig 
nal impulses and repeating mechanism em 
bodying a tuning fork whose vibrations are 
controlled by reversals from said relay to 
repeat both the reversals and signal impulses 
and separate means on said tuning fork for 
supplying impulses in phase with said re 
versals to the relay, as set forth. 

13. In a telegraph system, means for Sup 
plying current impulses of positive and neg 
ative character from a direct source of sup 
ply through resistance to a conductor, a sig 
nal transmitter in step with said reversal 
sending mechanism with means operated 

impulses of increased potential 
70 
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thereby for shunting the resistance when a 
signal impulse is to be transmitted, receiv 
ing mechanism moved by said current re-, i. 
versals to one position and to a different 5 
position by said signal impulses to cause 
said reversals to be transmitted to one set 
of mechanism and said signal impulses to a 
different set of mechanism. 

14. In a telegraph system, means for sup 
plying current reversals from a source of 
direct current supply, a signal transmitter 
in step with said reversal sending mecha 
nism with means for increasing the potential 
of one or more of said reversals when a 
signal impulse is to be transmitted, receiv 
ing mechanism moved to one position by said 
current reversals and to a different position 
by said signal impulses to cause said rever 
sals to be transmitted to One set of mecha 
nism and said signal impulses to a different 
set of mechanism. 15. In a system of telegraphy, continu 
ously operating mechanism for sending cur 
rent reversals from a source of direct cur 
rent supply, a signal transmitter in step 
with said reversal sending mechanism for 
changing the potential of one or more of the 
current reversals, receiving mechanism 
moved to one position by said normal cul'- 
rent rewersals and to a different position by 

t 
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the increased potential of certain reversals, 
and a printer connected to said receiving 
mechanism, so that the normal revei'Sais are 
supplied to and operate the distributor of 
said printer and the signal impulses are 
transmitted to and operate the recording 
mechanism of said printer. 

16. In a telegraph systen, the combination 3) 
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with a direct source of current supply, of a 
pole changer and a signal transmitter me 
chanically connected to operate in step one 
with the other, and means connected with 

& said transmitter to change the potential of 
certain of said reversals for signalling pur 
poses, and a printer having a distributor op 

erated by said normal reversals, and a print 
ing mechanism operated by the increased po 
tential from said signal transmitter. 10 
In testimony whereof. I have hereunto set 

my hand this 20th day of June 1924. 

WILLIAM. M. BRUCE, Jr. 


