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OHIO.

TELEGRAPHY

Anphcatlon filed Junu 23.

My invention relates to impr rovements in
telegraphy and it eopecmlly relates” to’
meéthods and appar atus for operating print-
ers over long lines or submarine cables
s having large capaclmes altnouOh it:is adapt-
ed for almost any kind of teteﬁlaphy

Cne of the prm(npal objects of this in-
vention is to obviate the use of synchroniz-
ing mechanism at repeating or recelving
statlons, 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-
pu}se% may be-applied to the paltxcular
work to be performed and within the proper
time element. These synchronizing devices
have been of various forms, thO% Whlch are
corrected locally by means of tuning forks
and similar devices and others which have
heen 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.

By my improved method. I dispense with
these synchronizing devices by supplylng re-
vem‘ﬂL to the conductor from an ordinary
terminal battery and supplying these rever-

sals. by .constantly operating - mechanism
which will cause these reversals of what 1
terma a fundamental frequency to the line

or conductor at all times:. Such reversal
will be swaplied at a ‘speed which is pro-
portioned to the ultimate speed at which the
conductor: is capable of passing these im-
pulses.. These impulses arve not of a con-

tinuous alternating current character but are-

broken impulses formed by any satisfactory
pole chfmg and as before stated will be
suppled 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 snitable receiver which will im-
part to apparatus at receiving station the

same reversals and at the same speed, so as
to repeat these reversals or the fundamental
frequency into other conductors or other
ap 1,am‘tus and at the terminal receiving sta-
ton uitlizing thece reversals for oper atlno
the mechanism of the printer or other teum-
nal receiving device. :

These sals it should be understood
are 11\.1ﬂpﬂndm=ﬁ of the signal.impulses and
are transmitted to the conductor continu-

rever
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ously whether signal impulses dre supplied
to the conductor or not. They may be sup-
yuou from the same source of current or
irom a different source as will be pointed
out more pa"ticnhrly hereinatter, but the
underlying feature of the invention is to
provide means for oper rating repeating ap-
paratus or tra wnsiating pparatus such as
printers from these continuous reversals of
what I have beiore referred to as a tfunda-
mental frequency. -

In using the words “fundamental fre-
quency” it “should be horne in mind that this
irequency need not be constant but is used
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 palt in the opera‘rmn of the apparatus
except that part of it which relates specifi-
calh to the signal itself.

These fundamental frequencies it should
be understood are not necessarily constant
because if the speed of the frequency should
increase or decrease the intermediate or
te*minal apparatus thereby will be corre-

spondingly  increased or decreased ‘since

such apparatus is operated wholly by said
reversals or fundamental izequencles.
There are other features of the invention

in connection with these fundamental ideas

which will be more particularly I'e;erred to
hereinafter.

In-the accompanying drawmfrs

Fig. 1-is.a dlaoramnntlc view showing
one method of carrying out this mveﬂtlon.

there bon;.‘ indicated a tz ansmitting Sf}“ltlon :
.at oneend of a

submarine cable, a receiving
station at the other with repeating mecha-
nism- for* repeating the fundamental fre-

“Fig.

12 is a detail showing an arrange-

ment of a tra ansmitting tape anﬁl the corre--
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quencies as well as the signalling impulses -
“into a succeeding cable.

100

sponding currént Jmpulses °upphed to the -

conductor for o operating the translating de-
vice such as a printer of the f five unit code.

Hig. 215 a diagrammatic view of 8 receiv-
ng or eueatmg station of somewhat modi-
fied form
the mrd‘unel\hl xrequenclw at a receiving
station for further 01“91'[..1011 or t“unmal or
repeating epparatus.

Tig. ‘% 1s7a detail view showmo an addi-
tional modification at g lecewmov or repeat-
ing station.

and th\/mo means for utlhzmw ‘
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Fig. 4 is a diagrammatic view of a termi-
nal receiving station with the medmmsm
Adaniu’ for operlfmo apr inter,
6 and 7 are diagrammatic views
of further modifications.

Referring to Fig.
tating pole ‘chan (r'xwr device having segments
a* and @ which are traversed. by a- rmatlno
brush ¢’. These segments ¢* and @ are con-
nected by wires 1 and 2 to relays & and b
which are connected at the other end by a
comimon batten wire 3 through battery « to
the brush . These relays b and ' may be
tl“fe ordinary cable transmitting relays adapt—
ed at they ave successfully opemted to put
positive or negative cuuen‘r from the bat-
tery ot (m'ovah wire 4 to the apex of the
cable or conductor 5'in fhe usual way.

Between the cable transmitter and the ca-
ble .1 have shown resistance and® capacity
which is preferably used in a-well known
manner. to: round out' the impulses which

;( 10\ r\

come from the battery @' asthe relays 0-and:

bt-are mccemven -operated.

At:the recelving station wehave a suitable
receiving device ¢ preferably of the galva-
nemeter or movable coil the, the movable
coil ¢ of which is prerex ably supplied with
a contacting device ¢* operating- 1n: connec-
tion with a rotating drum d. This.rota wing
drum. ¢ has four segments ¢, d*, d° and: L
the inner-segments d* and 42 bemo utilized
for: tran smlttmtr the fundmental 1rnquen01ea
and the outer segments @ and d* for trans-
mitting the Q]Pnal impulses as will be here-
inafter more mhv de cmbed Tor the pres-
ent: we may consider only the inner segments
d* and @?. These segments are connected: by
suitable brushes and circuits 6-and 7 to re-

lays. 8% and 5* which through the common

battery wire 8 and: battery 22 and wire 9
(from ‘the battery #2) to thé movable-contact
¢* will cause these relays 6 and b® to operate
successively as the moving contact ¢ en-
ﬂa(rep‘respectlv segments @ or & of the
drum d. These relays 62 and 5? to all intents
and. purposw are identical with the: trans-
mitting relays b and b and they are adapted
as qucceSSWelv operated to supply positive
or negative current from battery #* thr ough
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 ¢® of the pole changer @ 1s set in vo-
tation:the transmitting relays b and 5! will
be successively onel“ltcd and-supply current
from. earth. at ¢ through battery 2 to the
conductor 5§ in exactly the same way that
positive and. negative Impulses are supplied
to o cable through an ordnmrv cable trans-
mitter. These lmpulseq will in turn oper-
ate the receiver ¢ to cause the movable con-
tact 2* to move first in one direction

1,18 a continuous 1o-

and.
5 then in the other in engagement with the
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segments 4* and d* of the rotating drum d
which will in turn operate the tr manuttlng
relays 02 and 0° and transmit these same
reversals to-other apparatus or to a succeed-
mg cable 5° as described.

Passing for the moment to Fig. 4, 4 rep-
resents a Lemnn 11 I‘GCQIVIDW statlon in which
I-employ thesame receiver ¢ with a movable
0011 &, contact ¢?, drum ¢ with the segments

A2 s i the receivi ing matwnml‘lo
1. The contact ¢* and the segments and
d of the drum are in this case in circuit

with a-polarized relay e and a divided bat-
JL'NI v 2’ the cnculu being traced from contact

c? by th 11, polar refqy e, wire 12 to-the

center of the battery a% thence by wire 18 to
one side of the battery to contact d* and by
wire 14 4 mm the other side of the battery to
contaet: ?
side to sld m responze to the reversals re-
cetved from the cable 5% or-other conductor
it will be seen-that the polar relay ¢ will be
moved in one direction or the other in re-

sponse to - the positive or negative impulses:

from- the divided battery 2.

In this-Fig. 4, f represents the usual dis-
r%uhng dew ice 0f a five unit code printer
whose rotating hand. or brush f* isrotated by
the usual m:cha111°1n forming a part of this
distributing device. This “mechanism s
qhown ina dlqpl mmatic form in the mlm
£ an escapement wheel f? overated by
pawl j3 vhlch in turn- is opemted by an
electro-magnet /4 This may be considered
as t*yp]c‘ll only as any form of mechanism
such as now used meay be employed for caus-
ing the rotation of the hand #* over the seg-
ments of the distributor.

The magnet f>isin cirenit with the mov-
ing comact or-armature ¢* of the polar relay
¢ which is connected. by wire 15 to (he mag-

net f*-thence biy wire 16 through battery = z°
to sahsnary contacts on opy )O‘ll @ld es of
the armature.e® so that as Lhc poler relay is

operated in response to: the 1"evelzals oy
fundamental f“eq rencies from the transmit-
ting - station the motor mechanism for the
distributor will be operated in response
thereto and will cause this distributor to.
moeve at-exactly the same speed as the trans-
mitting rﬂlnya Ingrmuch as the reversals
from the transmi tting r@lu ¥ operate Or. COn-
trol the mechanism for the distributor it
will be seen that they will operate in unison
even: though the speed of the fundamental
fracuencies should: cha ange.

This in a general wag ‘explains the method
of operating: repeaters and the termmal
translating device in response to reversals
of eurrent from an ordm“rv battery or other
source of direet current upply :mq by the
usual make and break tlans‘mttmo mecha-
nism as now emploved in cable and similar
transmission.

It now remain:

s to.deseribe the method of

;As the comtact ¢® moves from:
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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 showrn 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 su{’imnntly to..cause the contacting
device ¢ of the receiver ¢ to move only to
the inner contacts d* and @2 of the drum d
when the fundamental frequencies or
versals are being transmitted and T 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’ 1mpulse is being
sent which will cause the contact ¢® of the
receiver ¢ to move to the:outer contacts d
and d*

Refemlng to Fig. 1 '\V}’fh the cont‘lctmﬂ'
brush «¢® en the se(rmem a* the relay * will

be oper‘lbed from battery w« through the
brush «?, segment a?, wire 1, relay &, wire 3
and battery #. In this pos;hozl Givenit may

be traced from earth at g through the battery

o', resistance », wire 4 to cable 5. As the
brush o passes ‘off of the segment ¢* and be-
fore it contacts with: goome'lt @® the arma-

ture of relay & would dmp back and the

cable would be earthed in the usual way. - As
the brush contacts with segment @?, relay *

will be operated and the circuit woutd be

traced from ground: ¢ resistance r, battery
zt, line 4 to cable 5 sending an mmulse of

the opposite polarity into the cable but in

both “instances through the resistance’ »
whif'h will: eut dotwn the movement of the
recelving device ¢ so that its contact ¢*- Wlll
engage only the inner s gments dt and 42 of
the d“um 4 but in & successive manner first
one and then the other.

When a signal impulse is to be trans-’

mittted means are provided for shunting
the resistance 7 so that the particular im-

pulse which is passing into the cable at the -

moment when this resistance is shun’red will
be of a greater potential than and in phase

“with the fundamental frequency and  will

cause the receiver ¢ to move its contact ¢?
in a-larger amphtude and engage one of the
seoments d® and d* cn the rotating drum.
Tn this improved system the Swnal ‘trans-
mitting device may be a single key or circuit

breaker as the signal element is to be applied.-

to a particular segment on the printer dis-
tributor and it will operate whether signal
impulse of increased potential is a posm"c
or negative impulse.

T have shown in diagrammatic 1mm the
mechanism for this purpose. At the lower

Jeft hand corner of Blg 1 there is a cireuit

closer p which may represent the usual
pecker pin of an automatic cable transmitter.

Thm gireuit clozer thr ough wire 1

“arranged - on that shaft s

the brush @,

re-.

limited potential of the fundamental £

“opened by

Jays ¢t and 2.

bA ¢ tcr v

, wire 18, relay s, and wire 23 Wﬂl when

the civeuit closer is operated ope ate the re-

lay s. -The cable transmitter will be on the
same shaft with the brush ¢ and there is also
a cam device for-a
cireuit closer p* which with the arvmature 21
of the relay s and wire 22 will form & hold-
ing circuit of the usual form to hold the
relaV opelated during a half revolution of
The operation of the relay s
through its armature 21 also closes a circuil
through wire 238 to the resistance » and from
a pomt between resistance » and the battery
2* by wire 24 to the armature 21, hence so

Jong as the relay s is operated the resistance.
7 will be shunted through the last named

circuit and during a hsa Jf revoluhon of the
wiper ¢® the fall noientlal of the battery «
will be supplied to the cable instead of the
freo-
guency. It will be understood that at each
half revolution the circuit.closer p* will be
stnitable cam mechanism on thé
shaft which aperabes the wiper «® of the

8

70
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pole changer and the automatic cable trans-

mitter .
In Fig. 1%, I have shown an arrangement
of the tfme "for the automatic transmitter

for transmitting the I"Ltors o and b in a five

unit code, the. openings in the center of the
tape bemfr the usual center holes and those
at the f')p edge of the tape being the perfo-
rations +hrouo}l which the pecker pin 1s op-
erated for tra nsmlttmw these 1mmﬂse Im-

an oo

v

100

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 ve-
spective transmitting perforations whether
of positive or necr‘xtlve potential. '

At a receiving or repeating station such
as shown at the noht of Fig. 1 the funda-
mental frequencies are 1epeateu from bat
tery a* through resistance s! exactly the
same as at the transmitting station and for
transmitting the signal: lmpulceq this re-
sistance 7 will be shlmted so as to cause the

full potential of the battery #* to pass into

the succeeding- cable or othér apparatus.
The circuit for producing these elements

~may be described as follows: In this case we

employ two what may be termed signal re-
The relay §* iz connected to
one of ‘the outer segments (Z3 by wire 25.
The other relay s*.is connected
opposite %eﬁment d* by wire 26, these wires
being further connected to bauerv x? bV the

commen bsttery wire 27 and .bonco {ronmrbat-

tary 2 by the wire 9 to uhe topgue ov moving

contact ¢? of the receiver o. Whenever the
tongue ¢? moves to one of the outer contacts
d® or d*:it will ‘be seen that either one or the
other of the relavs st and ¢* will be oper-

to the otho‘ ‘
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ated and will close a cireuit thmuvh wires
28 and 29 and the armatwee of either ofsaid
relays which will shvm the resistance 7 and
transmit a signal impuise of the same cur-

rent flow as tb 't initia ly transmitted to the
cable.
In Fig. ;; 8- similar circuit 1is shown in

which Lhe signal relay s* is operated f{rom
eithier of the outer confacts @% and d* through
a battery @* and wires 25 and 26. In this
case, however, the signal impulses to operate
the: printer is transmitted by this relay s
from the cont‘xc* owuld relay. tthUOL wire
28 to the discributing hand f* of the Lsteibu-
tor: f thence bacl thy rough me common bat-
tery wire 29 and Oabt“fv 2% through the

armature of: the relay s'. Inasmuch.as the
dlSLl‘lbllLOL ig operated by the fundamental
freqvencles or 1’e"ermals the signal current
will be supplied to the exact segment of the
dlstrlbmor Whmh 18 to-receive that particu-
lar signal impulse in the setting up of the
letter combinations.

It will be understood that whenever a sig-
nal’ 1mpul¢e is transmitted the movable con-
tact ¢* of the receiver ¢ will pass over one
of the inner segments d* and % of the drum
@ in order to contact with the outer segiments
a@?® and d* so that the fundamental fiequen—
cics or reversals will be transmitted in either
case whether the ere is a signal impulse or
not n(’ thus the >L1]ovf g apparatus for
the fin nal signal i nnpu ses will be oper ated by
this i'undamentm frequency jus
whether there is a signal impulse
there is not.

In Fig. 2 T have shown a somewhat modi-
fied form of repeating station with means
for regenerating the impulses whether they
are iﬂniflmental frequencles or signal im-
pulses. This may be desirable. when a large
number of repeating «iations are used which
might tend to distort impulses passing
through them.

in this arrangement I employ in connec-
tion with the receiving dewce such as shown
in Fig. 1 a tuned vzbmtncr evice such as-a
Lunnm fork which is arranged to be vibrated
by the fundamental f}cequenf‘lbs and" kept
in phase therewith and to supply the funda-
mental frequencies as well as the signal im-
pulses to the succeeding cable or apparatus.
By this arrangement it may be de sn‘mle to
use the usual tuning fork or other coniroi-
ling devices at the hun mn?’;zu"f station to
Leop the fundamental frequencies constant.

In Fig. 2 the receiving 1L1’1y ¢ having a
movable tongue ¢* and the rotat ing drum @
with the seoments d*, (Z”, @ and d* are om-
ployed as before. 1 also preferably employ
three polar relays 2, ¢® and ¢* which are in
circuit- with the Lon.ﬂue ¢* (hnded battery
2° and the segments ¢* and d* of the ro-
tating drum d so that each oF these relays
will be operated in one direction or the other

r whether
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m Iesponse to the fundamental uequencws
- through ! contact: d*

the tongue ¢?,

anl\ to the tongue ¢? the circuit being.tr aced

from the seomenu d' and d* thmuoh wires 7

80 or 31 and one-half the ba wtery af, wire 32
and the relays ¢2, ¢® and ¢* and wire 33 to the
tongue ¢

The relay. ¢® has one contact in cirenit: with

1 battery ' and a magnet m of a tuning
fOle %, through wires 34 and 33, relay con-
tact and armature and wire 30 to batter v. A
variable condenser.¢®® short cirenited through

esistance 71° and the other Lelay contact 1s
emplr‘yef? in the usnal Way 0 that rhe charg-
ing 1- discharging of the. condenser will
opemte the Taagnet m to insure: constant Vi-
bration of the tuning fork 4% On one.leg
of: the tuning forl is a contact At
adapted. by its ‘v*olatioas to-close a cireunit
from ground at ¢ Lnroum the back contact
on :day % wire 37 retﬁst“nce 7, battery
@, contact on relay 64 wme 08 to the sta-
tionary contacts on cither side of the mov-
able contact 4' and through said contact At

3 owive 59 to a “m('eedmvf cable or other
device to which the nnpulﬁeq are to be trans-
mitted. ’

As the relays ¢® and et are opemted by
the fundamental ﬁequenmes their respec-
tive contacts will be rveverse:l vnd the funda-
mental frequencies will be sent {rom.battery

@ through resistance 7 in opposite directions
as heretofore described, the operation of re-
Inys ¢ and:e*in this respect being the same
as the relays & and 2* in the ilansnvttlno
mechanism previously described and shown
in Fig. 1.

When a signal impulse is transmitted the
tongue ¢® moving to the. cuter feO‘ment 78
or d* will operate the signal relay s
battery 2 and thus shunt the resi istanee
in the manner heretofore deseribed and cause
the signal impulse in phase with the particu-
lar reversal to p‘ess to the succeeding cable
or cther appqr us fh"omh the co-ltant 71
of the tuning fork 4 over the cireuit las

escribed so-that both the fundnmental and
siO‘n irequencies are repeated and regen-
erated through the contact 4 cn the tuning
fork. '

In Fig. 8 I have shown means for sup-
plementing the fundamental frequencies op-
erating-the tongue ¢? by meuns of local bat-

This is accomplished by sup-

tery impulses. §
plying to the tuning fork A a contaet arm

oy

22 on the opposite ]eg of sald' fork from con-
tact 2% This arm is adapted to vibrate be-

tween contacts connected to opposite ends
of divided battery »** which is connected
through variable vesistance 7! by wire 40 to

a erdra’re coil ¢** on the receiver ¢ thence-

by wire 41 to contact A% As the fork is
vibrated the contact A* puts positive and

negative impulses to the coil ¢ so as to

divided battery % respechve relays.

which . is-

from.

R
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supplement the fundamental impulses com-
ing over the cable and insure the positive
action of the tongue ¢? on the revolving drum

d. These impulses may be properly adjusted

by the variable resistance 7.

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. o

I have shown a method of carrying out

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 @ is also used as a channel dis-
tributor by . connecting the respective seg-
ments @' and @® to the rotating brushes of
five unit code- distributors marked 1 and
9 the segment a' being connected to the
brush of distributor 1 by wire 42 and the
segment o? connected to the rotating brush
of distributor 2 by wire 43. The rotating
hand or brush ¢® on the distributor ¢ will

be mechanically connected to the rotating

- hands or brushes of the distributors 1 and

435

60

2 so that the brush ¢® 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 s® 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 @ 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

the pole changer or distributor @ the funda-
mental: frequencies would be sent as before
but as brush of distributor contacts with
segments 1, 8 and 5 signal impulses would
be transmitted through that distributor
owing to the contact of ‘the corresponding
pins 1, 3 and 5 on the multiplex transmitter,
these gignal impulses passing through the
brush #* and segment o' of the channel dis-
1f the contacts 2 and 3 of the mul-
sansmitier for shannel distributes

No. 2-are operated the corresponding signal
relay s* would be operated and fundamental

frequencies passing from the rotating brush.

@ to segment ¢ would receive the signal
impulses and be transmitted through the
proper- segments 2 and 8 on' distributor
2o, 2. : : .

It will be understood that these multiplex
transmitters are operated in the usual way.
In fact apparatus now in use. can be used
without- any change when incorporated in
the circuits as described. o
- At the right of Fig. 5 T have shown the
cirenits for applying these impulses both
fundemental frequencies and signal ‘im-
pulses to two or more printers operated by
the usual channel distributors.

The receiver ¢ with its movable tongue
¢?, recelving drum ¢ with ‘its segments are
employed -as before with a polarized relay
¢? operating from the divided battery a®

‘This relay ¢* is adapted to operate step by

step mechanism f%, 72 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-
erate one step for each impulse of funda-

“mental frequency: and are continuously op-

erating.  The signal relay s' operated from
battery % from the outer contacts d* and
d* is -employed as before and it is adapted

70
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to close tha circuit from battery 2® through -

common-battery wire 29 from the res_pectiye
printers. - The circuit to the respective dis-
tributor. brushes, of the printer distributors

passes through a channel distributor cd,

the rotary -brush % 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 %' 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 % 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
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 % and the channel distributor
k*. Tf the signal impulses are supplied to
signal distributor No. 2 these signals would
be supplied to printer distributor No. 2
through the segment %2 and these signal im-
pulses would be used to set up the printing
mechanism-in the usual way:

In Fig. 6 T have shown a modification at
a receiving. ot repeating station which may
be employed on land lines or gconiductors
here hiph voltage san bhe vised, To e
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o igase the resistance »

‘modificstion ‘the fundamental frequencies
rare repeated through polar relays ¢® and ¢*
-as'heretofore deseribed for Figs. 2 and 3, but
-in"this case the rotating drum is dispensed

swith and the signal relay ¢ in sevies with the

“dundamental frequencies relays ¢® and é* is
adjusted by spring tension so as to be op-
evated only when an impulse of increased
potential is received from the line in which
will be shunted as be-
doresand the signel impulee applied to/th
fundamental frequency as before described.
This “arrangement while capable of being
mased on ‘conductors where high “voltage ‘is

» emploved might not'be adapted foricable use |

svhere the potential must be kept within cer-
tain limits but where high potential can be
applied as e signal impulse would probably
‘be mide!to work satisfactorily.

In Fig.”7 I heve shown a further motlifi-
¢ation at a receiving or rvepeating station in
which two receiving reloys ¢ are employed
andiinthis way the'vrotating drum and mul-
tiplecontaéts ave dispensed with. Cne of
‘these relays swould have the vespective con-
“tacts adjusted:so that the tongue ¢* would
‘contact on'either one or the other side by
the fundamestal frequency or reversal.
other relay would have this contact so =
justed that while the respective tongues:
this receiver move in unison the signal re-
lay would malke eciitact only when a signal

[}
ot

“impulse comies through. Tn this figure the

telay 4t the right would transmit the funda-
ental “frequenicies from battery @ in ‘the
same ‘manner ns befere ‘described through
resistance 7 and the signal relay s* operated
by signal' impulse will shunt resistance s and
cduse the signal impulses to be repeated in
the game manner as heretofore’ deseribed.

Further modifications may ‘be employed
which would readily suggest themselves. In
fact the em berein described is capable of
uge with =tandard apparatus ofvarious kinds
which is-sow in general use. Tnasmuch as
the fundamental frequencies are being sent
into‘the conductor continuously duplex bal-
ance will be morve easily maintained. Both
the ‘transmitting and veceiving relays ave
eperating constantly, hence there is no zero
and the inertia of the receivingirélays is ma-
terially reduced. In connection with print-
ers the apparatus at the repeating stations
is very materially reduced. Synelhronism
mec¢hanisin as ordinarily used may be dis-
pensged with and the apparatus at repeating
stations for channel working may be very
materially reduced. '

In Fig. 5 T have omitted the usual relays
in eontection 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
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print all ¢f which is common practice ani
will readily be-understood by one skilled in

‘the art,

‘Having thus described my invention, T
claim: » _
1. A method of operating printers in a

‘telegraph system which consists in supply-

ingtoa econductor reversals of positive and

megative current impulses of one potential

and utilizing said impulses for operating the

-distributing mechanism and in supplying
- = it )

nal-impulses of the saine frequency and in
phase with-said reversa

*

2.7 In a telegraph syste

m, means for con-
ously stipplying reversals of positive and
gative impulses of one potential from a
source of ‘direct :current supply, separate
megns for ‘supplying signal impulses of the

me freqiency but of different potential in
e with -sald reversals, printing mecha-
mat o receiving station whose dictributor
is operated by said reversals and whose
printing mechanism is operatediby said sig-
nal Impulses. .

3. In a telegraph system, a source of di-
rect curreit supply, means ‘for supplying
cehtinuous reversals of positive and negative
impulees of one potential “from said souree
of supply and signal mechanism for send-
ing signal impulses of -the same frequency
in phasge with and to'increaze the potential
of certain’of said reversals, receiving mech-
aniem-dt s Tecelving station with means to
répeat ‘said reversals to opévate ome seb of
mechanisi and to repeat said signal impulse
in phase therewithito operate other mecha-
nism.

4. In a telegraph system, a method of
operating printing echanism which con-
sists'in‘ supplying to'a conductor continuous
reversals of ‘positive and negative impulses
of current of one potential snd ewmploving
saitl reversals to operale repedting rmccla-
nism and supplying signal impulees of the
same frequency but of o different pofential
in phase with said reversuls for siginalling
purposes, and repeating said - veversals and
signal impudses to operate printing mecha-
nism.
5. In a telegraph
tinuous reversals of positive
impulses 6f one potenti
conductor; weans for al 1m-
pulses-of the same frequency but of u dif
ferent potential in phase with said reversils,
repeating’ mechanisny comprising « vibrating
transmitter operated by caid reversals and
signal impulses to repoat both reversals and
signals from a separate scurce of zupply.

6. The incthod of repeating and regenerat-
ing signals in a telegraph system which con-
sists In supplying to a conductor continuou«
reversais of positive and negative impulses
of one potential and signal impulses of the

in which con-
and negative
sunnlied to a
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same frequency but of a different potential
in phase with said reversals utilizing said
reversals fol operating a repeating device in
phase with said reversals and causing said
repeating device to send reversals and signal
impulses of the same frequendy 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 caunsing 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 recelving 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

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-
plving 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 printing mechanism by the fundamental

impulses and causing  the signal impulses-

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
gaid fundamental impulges, 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 g telegraph system in which a re-
ceiving device is caused to move continuously

7

at one amplitude in response to fundamental
impulses of one potential and fo a greater

amplitude by impulses of increased potential-

in phase with said fundamental impulees,
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 freguencies as set forth. .

12. 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.

18. In a telegraph system, means for sup-
plying current impulses of positive and neg-
ative character from a direct source of sup-
ply throungh resistance to a conductor, a sig-
nal transmitter in step with said reversal
sending mechanism with means operated
thereby for shunting the resistance when a
signal impulse is to be transmitted, receiv-
ing mechanism moved by said current re-
versals to one position and to a different

70

ot

an

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 cur-
rent reversals and to a different position by
the increased potential of certain reversals,
and a printer connected to.said receiving
mechanism so that the normal reversals 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 systeny, the combination
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with a direct source of current supply, of a erated by said normal reversals, and a print-
pole changer and a signal transmitter me- -ing mechanism operated by the inéreased po-
chanically connected to operate in step one tential from said signal transmitter. 10
with the other, and means connected with  In testimony whereof, I have hereunto st

& said transmitter to change the potential of my hand this 20th day of June 1924.

certain of said reversals Tor signalling pur- g

poses, and a printer having a distributor op- WILLIAM M. BRUCE, Jr.



