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ThlS mventlon relates to telegra,ph sy.stems and
pa,rtlcula,rly to an improved direct current tele-
graph intermediate repeater capable of receiving
from one telegraph line section and retrans-
mitting to another telegraph line section,

An: object of the invention herein is the 1m-
provement of telegraph répeaters. A more
~Specific object of the invention herein ig the im-
provement of intermediate telegraph repeaters so
as to Insure satisfactory operation on lines of Very

long span. Another more specific object of the
invention ig the provision of local communication

- and monitoring facilities for an mtermedlate type
B polarential repeater.
The improvements herein are shown applled to
- What is known in the art as a type B polarential
telegraph repeater system. Such a system is dis-
closed in the patent to W. W. Cramer 2,131,870,
October. 4, 1938. ‘The principles of operation of
the type B polarential repeater system to which
the invention herein is applied will be described
sufficiently so that the manner in which the in-
vention herein cooperates with such a system may
be better understood. |
The improved mtermedla,te repe&ter herem
provides half duplex operation only. The im-

Provement consists in part in the addition of a

monitoring feature to:an intermediate repea,tel
in a type B polarential repeater system. |
- The repeater herein is designed for- opera,tlon

on simplexed: field wire line circuits, composited
or simplexed open wire and smlplexed ca,ble'-

fa,cﬂltles with ground return.
. The repeater herein contains g bmlt-m rectlﬁer
-power unit. It is contemplated that a teletype-

(01. 173;-71)

10

the momtormg c1rcu1t through the mtermedmte l
repeater over one line sectlon when the oppcsﬂ:e
line section is out. of .serv1ce due to trouble, ete.

A further feature of the invention is an im-
proved power supply arrangement, adapted to con-
vert power from a number of different types of

sources to power of the characteristics required

by the apparatus herem so that the repeater may

‘be readily usuable under dlﬂ‘erent conditions en-

countered in the field..
A further feature of the invention 1s a clrcmt

- Whmh develops a characteristic tone for use with
- one form of telegra,ph signal receiver incorporated

‘16

in a monitoring cir cu1t assocla,ted w1th an 1nter-

mediate repeater.

The operation of 3 a system embodymg thes,e and

- other features will become apparent from the fol-

20

lowing description when read with reference to

the associated drawmgs herein in which Fig, 1

shows the improved intermediate repeater of the

~invention. PFig. 2 is g circuit used in explaining

the principles of operation of a type B polarential
telegraph circuit with which the improved inter-

- mediate repeater herein ig designed to cooperate.

25
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85

writer transmitter ang receiver will ordinarily be

used with the monitoring facilities. A manual
telegraph set integral with the repeater equip-
‘ment: is furnished for use when teletypewrlter

- equipment is not available for gervice,

- The line sides of the repeater are a,rranged to
employ the type B polarentla,l polar rece1V1ng
form of transmission. - :

The local side of the repea,ter is arranged for

operation with g sending and receiving teletype-

writer or a manual telegraph set.

A feature of the invention is an 1mproved
monitoring circuit for use with an 1ntermedlate
repeater, SR

A further'fea,ture of the 1nvent1on 1s an im-:

proved anti-kickoff feature for use in an inter-

mediate repeater arranged for operation on lines
- of exceedmgly high electrostatic capacity. =

40

o Flg 2

Figs. 3 and 4 are diagrams used in explaining the
advantages of the typc B polarentlal systcm per
GENERAL

Befcre proceedmg Wlth 2 detalled descl iption of
the invention herem the invention will first be

~ described in a general way so that the deta,lled
'_opera.tmn may be better understood.

It is to be understood that the invention herein .
is shown ag applied to an intermediate repeater
demgned to functmn in-a type B polarential tele~

graph system. The line side of the intermediate
‘telegraph repeater herem is designed for type B

pola,rentm,l ‘operation (polar sending). Tele-
graph, repea,ters using the type B polarentm,l_
method of transmlssmn do not require service ad-

'Justments to compensate for variations in the

- electrical characteristics of the line due to changes

45

50

A further feature of the invention is g cuttmg :

.-:_.feature arranged tc permlt communication from

b

in the leakage resistance and the capacitance to
ground as a result of changmg Weather condi-
tlcns | : |

| Polarcntzcz opemtwn

Fundamenta.lly a, circuit operatmg on a polar-

ential basis employs polar transmission in one
direction and’ differential transmission in the
~other direction. These two terms have been com-
~bined to form the term polarential.

'In a polar
transmission system the marking and spacing line

currents are of the same magnitude and flow in

opposite d1rcct10ns and hence the receiving relay |
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2 . _
operates on the current reversals and requires no
1ocal bias circuit. In the differential direction of
transmission of the polarential system the mark-
ing and spacing line currents flow in the same
direction but are different | |
spacing current being about two atfid ‘one-half
+imes the marking current. _
rent is required at the differential receiving ter-
minal which is fixed at half
ing and spacing line currents:

The relay biasing

armature to its marking contact. Since the

biasing current is greater than: them&rkmg line
current the armature is held to its marking con-

tact during a marking line signal. ‘Since the 15

‘spacing line current is greater than the bidsing
current the armature moves to the
 tact during a spacing line signal. 1s th

operating effect on the relay is equivalent to polar
transmission. To attain this equivalent in both

~ directions of transmission the opposite ends of a

potential circuit are made- dissimilar. :Oneé end

lies a negative and positive

- of the circuit app
~ polarity of the same “1C _ Urix
fransmission. This end is Enewn as the polar
sending or differential receiving end. The other
end of the circuit applies ground and positive
polarity to the line during transmission. This 18
‘known as the differential sending or polar re-
ceiving end. . ST e

Refer now to Fig. 2, which shows two telegraph

terminals connected through an intermediate re-

peater in a type B polarential telegraph system.

Intermediate repeater receiving from terminal A g5

~or terminal B

In Fig. 2 the repeaters ab terminal A and ter-

in magnitude, the
A local biasing cur-
the sum of the mark--

10
winding is poled in such a manner as to hold the

valte to the line during

tact 202, a circuit may be traced from: eround
through negative battery, contact 202, fop wind-

ing of relay 203 to the line 204 which intercon-

ing of receiving relay |
peater through the armature

intermediate
TPhe line extends through the wind-
206 in the intermediate re-
of relay 2071 and
marking contact 208 to ground. When the arma-

nects terminal repeater A with the
repeater 305.

- ture of relay 200 is actuated to engage its spacing
contact 209, positive battery instead of negative
battery is connected to the path just
‘magnitudes of the voltages of the
negative batteries connected to the marking and

traced. The
positive and

spacing contacts of relay 200 are equal. It will

be assumed that each has a potential of 57%-

- volts.

spacding con-
Thus the net

20

25

- contact 210.

. There is no biasing winding associated with
the relays in the intermediate repeater. In re-
sponse to the connection of negative 572-voll

battery to the marking contact 202 of relay 200,

the armature of relay 206 engages its marking
In response to positive 5715-volt
battery connected to spacing contact 209, the
armature of relay 206 engages its spacing contact
9{|. While terminal repeater A 1s transmitting
to the intermediate repeater, the armature of re-
lay 207 is maintained n engagement with its

 marking contact 208, so that ground remains con-
nected to the receiving end of the line irom ter-

20 minal repeater A during transrnission from. ter-

‘minal repeater A toward the intérmediate re-

peater. The armature of receiving relay 206 fol-
lows the reversals of the armature of relay 200.

wWhile negative 57%~volt battery is connected to

line 204 at terrninal repeater A the effect of the

eurrent in the top winding of. relay 203 tends to

minal B are arranged for polar sending, and the

intermediate repeater -is arranged for polar re-
ceiving with respect to both terminal A and . ter-
All of the re! 1 ,
' lays. They are shown with their armatures in
their marking positions in which positions they

~ will be maintained while the system is idle or -

while the relay is 'recéiv_i-n'g-:é;-markirig-'S'i'g'n”&l dur-

40

relays shown in Fig. 2 are polar re-

ing communication. The armatures of the re- |

ceiving relays 206 and 207 when they are in en-
gagement with their marking contacts are con-

nected to ground. The armature of the receiving

relay 203 at terminal repeater A and of relay 212 -

at terminal repeater B are maintained in engage-

ment with their respective marking contacts due

to the effect of current in their biasing windings

which is tending to actuate the armature of each . 55

towards its respective marking contact ‘and which

line winding of each of these relays which is tend-

ing to actuate the agrmature of each towards its
80

spacing contact.

‘More specifically, to assume
values for a typical case, a current of 36 milli-

amperes flows through the lower or biasing wind-

‘ing of relay 203 and of relay 212 tending to actu-
ate the armature ol relay
towards its marking contact.

of relay 208 and of relay 212
A current of 18

actuate the armature of relay 203 towards its
spacing contact, but. as mentioned -above the
effect of the current in the biasing winding of
relay 203 is dominant and the armature of relay

203 is maintained in engagement with its mark-

ing contact. When the armature of relay 2080 is
actuated to engage its spacing contact 209 the

effect of the current in the upper or line winding

5 of relay 208 is reversed so that it then tends to
actuate the armature of relay 203 to engage its

marking contact, augmenting the effect of the

- current in the lower or biasing winhding. As a
 result of this, the armature of relay 203 is main-

50

tained in engagenient with its marking contact
" during transkission irom terminal repeater A
toward the intermediate repeater. =

Since ground remains connected to ‘marking

contact 208 while the polarity of ‘batteries of

effect preponderates over the lesser effect in the ﬁ

equal potential at terminal repéater A 1S Te-

versed in transmitting from terminal repeater A

toward the intermediate repeater, the armature

of receiving relay 208 will be affected by equal
and opposite forces for the marking ‘anhd spacing
condition. As g result of ‘this the armature of

receiving relay 206 will respond with the same

rate of speed for each signal transition and relay

- 286 will repeat the signals received from repeater

gl

‘milliamperes flows through the upper or line

winding of each of these relays tending to actuate
the armatures of each towards its spacing con-

tact., B
Armature of sending relay 200 is under -control

of winding 201, which actuates the armature of

relay 200 between its marking and spacing con-

" minal A.. When the armature .of relay 200 is

actuated to the left to engage its marking con-

70

igsealled. = om0
©If the impedance of line A. ‘changes due to
changed weather conditions, etec., the magnitude
of the current Teceived by relay 206 will be

A toward the distant terminal repeater B without

difference in-the duration of marking-and spacing
sighal elements or without bias as this diiference

chariged correspondingly, ‘but the :magnitude o

its ‘mark _ o the marking __::-a;_ndf-_ép"a'cing.-Sig-n*ail's"':willt":.-re'ma__in
. _taects when signals are originated at.distant ter- -

‘equal and- thus .the operation - of - relay 208 will

" not be adversely affected by such: change. .

=13

- The d-isté;ntjz. terminal repeaJtEr, ‘B :is .connected .



to the intermediate repeater 205 in the same
manner as is the distant terminal repeater A and
the operation of the circuit when repeater B
transmits toward the intermediate repeater is
the same as described for the condition wherein
repeater A transmits towards the intermediate
repeater. - | S
- Reference to Fig.
conditions upon the marking and spacing signals
received at the intermediate repeater. - When the
weather is dry the marking and spacing signal
current is 18 milliamperes. When the weather is
wet the received currents may be of any value
less than 18 milliamperes, but they will be equal
for each condition. Under the condition indi-

2,422,677

212 at the distant terminal repeater B, for the
marking condition the effect of the current in the

~ upper or line winding of relay 212 is tending to

3 shows the effect of weather

10

15

cated in Fig. 3, it is assumed that 10 milliamperes

Is being received for each signal for a particular
wet condition. - .
Intermediate repeater sending to terminal A or

o terminal B .

The manner in which the intermedigte repeater
retransmits sighals received from one terminal
repeater toward the other terminal repeater will
now be described. It will be assumed that
terminal repeater A is transmitting toward the
intermediate repeater and it will be explained
~how the intermediate repeater retransmits the
signals received from repeater A to terminal re-

peater B and how terminal repeater B responds .

- to the received signals. s
In response to signals received from terminal
Trepeater A the armature of receiving relay 206

actuate the armature of relay 212 towards its
spacing contact. However, the effect of the cur-
rent in the lower or biasing winding of relay 212

is dominant for this condition and the armature

is maintained in engagement with its marking

‘contact:  For the spacing condition, “however,
‘when the voltage applied to the line is increased
-and the direction of the current in the line wind-

ing of relay 212 is the same as-for the marking
condition, its effect tending to actuate the arma-
ture-of relay 212 towards its spacing contact is in-
creased and the effect in the upper or line wind-
ing becomes dominant so that the grmature of
relay 212-is actuated to engage its spacing con-

| | t&ct' Sl 3

20

25

in the intermediate repeater is actuated between

1ts opposed contacts 210 and 211, For the mark-
-Ing condition the armature of relay 208 in the
intermediate repeater engages its marking con-

tact 210.  'The armature of sending relay 2i3 at

the distant terminal repeater B will be main-
tained in engagement with its marking contact
214 under the influence of the current flowing in
its winding 215. A circuit may then be traced
from ground through marking contact 210  of
relay 206 and the winding of relay 207 to line 216
which extends from the station at which the in-
termediate repeater is located to the station
where the distant terminal repeater-B is located.
‘The circult continues through the top or: line
winding of receiving relay 212 at the distant ter-

minal repeater B and through the armature and -

marking contact 214 of relay 213 to negative 57%-

40

45

volt battery and thence to ground. When the
armature of relay 206 engages its spacing contact

‘211 positive 115-volt battery is connected to the
circuit just traced. . - : S
If it is assumed that

tive potential toward the point of negative poten~
tial, when the armature of relay 206 is in en-
gagement with its marking contact 210, the di-
rection of the flow of current is from the inter-

mediate repeater toward the distant termina] re-

peater B. When the armature of relay 206 en-
gages ifs spacing contact 211, thepositive 115-volt
battery connected to contact 2fi is in s Sseries

battery connected to the marking contact of relay

| the direction of the fow
-of the current is from the point of higher posi-

interval, -
leakage path would be approximately the same

~-The total voltage applied to the line 216 quring

the marking interval ig 571 volts and during the
spacing interval is 172% volts, which is three
times the voltage applied to.the line during the

~marking interval. Therefore, the spacing line

current is three times the marking line current
when the intermediate repeater is sending. For
8 dry line condition these currents are 18 milli-
amperes for marking and 54 milliamperes for
spacing. 0
_Refer now to Fig. 4. ' This figure indicates how
the signals receiveq from the intermediate re-

peater at the terminal repeater are ‘not biased
~as g result of changes in weather ‘conditions.

The current in the lower or biasing winding of
the receiving relay such as 212 is supplied from
a local battery at each terminal. For the con-
stants which are assumed, its magnitude is fixed

at 36 milliamperes which is half of the sum of
the marking and spacing signal current. When

the weather is wet the effect is as though a re-

sistance were connected between the line 216 and -

ground. Thus the magnitude of the spacing cur-
rent flowing through the top winding of relay 212
when the two batteries are in series will be de-

- creased.

~ Assuming that the resistance of each repeater

1s. equal, the voltage at the center of the line
would be negative 2834 volts during the marking
Interval and positive 2834 volts during the spacing
‘Therefore, the current through the

magnitude for the marking or spacing condition

1f the leakage is lumped at the center or uniformily
distributed over the line.
current is about 4 milliamperes, the marking cur-

Thus if the leakage

rentin the upper winding of relay 212 is increased

By that amount and the spacing current is de-

- creasec an equal amount. Under such a condi-
- tion the magnitude of the spacing current will be

60

_ 65
alding relationship with the negative 57 Ya-volt

213 at terminal repeater B. The direction. of

the flow .of current will therefore remain: un-
~changed, although .its magnitude is increased.

- The armature of relay 207 will be maintained in
engagement with its -marking contact 208 by the

-effect’ of each of these (nirre_nts,‘ ‘each of which
‘tends to actuate the armature towards its mark-
ing contact 208. - In the case of receiving relay

70

50 milliamperes and the magnitude of the mark-
ing current will be 22 milliamperes. The sum of

these two currents is still 72 milliamperes as

before and the magnitude of the biasing current
of course remains 36 milliamperes. The differ-
ence therefore between the magnitude of the bias-

ing current and the magnitude of the spacing

current remains the same as the difference be-
tween the magnitude of the biasing current gnd

the magnitude of the marking current and the
receiving relay 212 responds without bias to the
signal elements regardless of changing weather

conditions. A o

- In transmitting from the intermediate repeater

205 towards terminal repeater A the operation is




termediate fepeater 205 towards terminal re-

peater B. =

" The invention herein is an improved interme- -

diate repeater which serves the same purpose as

the intermediate repeater 205 in the system per
Fig. 2 described above. The improved repeater
is shown in Fig. 1. The improvements as men-
‘tioned above consist chiefly in the provision of,
(1) a monitoring circuit arranged to cooperate
with such -an intermediate repeater as is shown
in Fig. 2, (2) an anti-kickoff feature which per-
mits the intermediate repeater of the invention
herein to function with lines subject 1o very
heavy current surges due to very high -capacity
between the line and ground, without preventing

its use on lines of low capacity and (3) improved

 its upper contacts.

direct current supply-in which case the power
circuit included in rectangle 125 performs IO
function. Key 124 is actuated so as to engage

‘The negative terminal of
the 115-velt direet current supply is connected

e

to ground (26 through contacts 121 and 128 of

P
-

key (28 to the negative terminal of the 115-voli

 direct current supply. From the positive ter-

10

16

power supply facilities which adapt the inter- :
. mediate repeater herein for operation with a -

variety of power supply arrangements such as
are encountered by portable telegraph repeaters

in the field, _ o
TMPROVED INTERMEDIATE REPEATER

Refer now to Fig. 1.

transmission features

are the same as described

for intermediate repeater 205 per ¥ig. 2 but the.
special monitoring

repeater is equipped with a
circuit, .an improved anti-kickefl circuit
improved power supply circuit. |

In Fig. 1, lines 104 and 102 correspond to lNes
92046 and 216, respectively, in Fig. 2 and extend

‘to distant terminal repeaters corresponding 10
distant terminal repeaters A and B, respectively

in Fig. 2. Relay .03 corresponds to relay 206

“and relay 104 corresponds to relay 207 in Fig. 2.

Two

and -an

'
. . - .F

‘relay 106, both of which function in the improved

monitoring circuit, have been added to the inter-

mediate repeater. In the case of relays 206 and

......

- 207 in Fig. 2 there was but a single winding,

‘namely, the line winding, on each of ‘the relays.
Relays 103 and 184 each have two additional
windings.

ing on each of these relays, the two lower wind-

ew relays, sending relay 105 and receiving

In addition to the top or line wind-

136 of relay 104,

422, contact 139 .of J&Ckln and

. L

minal of the 115-vglf direct current supply a cir-
cuit may be traced through fuse 128, contack
130, contact 131 and fuse 132 to bus bar 133
from which point parallel branches extend. One
pranch extends through resistance 134 to spac-
ing contact 135 of relay 103 and spacing contact

. (04. A circuit may also be fraced
from ground (381 through confact 138 of Key
{22, contact 193 01 jacx d through the
inductance coil 140 of filter 41 to marking con-

1 .- = . - 1

[}
.

~ tact 142 of relay (03 and marking contact 143

20

of relay 184, From this it may be seen that the

battery conditions connected to the marking and

 spacing contacts of relays 103 and 194 are the

In this figure an inter-

. mediate repeater is shown in which the basic o5

30

same as for the corresponding relays in inter-
mediate repeater 285 in Fig. 2. " '
It was explained above {hai

- - =a F

+

the '?_d.iSt.'aILt end of

‘the line 204 in Fig. 2 which corresponds to line

101 in Fig. 1 is connected to negative 57V2-volt
battery for the marking condition. A circuit may

‘be traced in -the intermediate repeater per Fig.

1 through inductance 144 of filter {45, induct-
ance 146, top or line winding .of relay 103, con-

tact (47 of the B-cut line key and through the

armature of relay 104 which is in engagement

 with its marking contact 443 from which point

395

~ volt battery. The circult
40

~ line ‘key -and the

the circuit has been traced to ground. On the
‘opposite side of the re

- of tn eater line 102 which cor-.
responds to line 216 in Fig. 2 1s terminated at
the distant terminal repeater B in negative 57%-

may be traced in the
1termedi Fig. 1 through induct-
ance -148 of filter 149, inductance 150, top or line

intermediate repeater per

winding of relay 104, contact 151 of the A-cut
armature of relay 103 which Is

n
- ! .

" in engagement With its marking contact 142 from

.45

ings of each-are connected in an improved anti-

kickoff circuit comprising the two windings, two
resistances such as 101 and §ti, two. rectifier

“units such as 188 and {69, a condenser -such as

416, and the inductance coll 99 all of which are
~ associated with the anti-kickoff circuit of relay
103, - | . |

'!I‘.he-.{intermediate repeaté-r per Fig. 1 :may_be'

" arranged so that the monitoring facilities are in
effect disconnected. Such Is
no- apparatus is connected to any of the three

~ jacks, (11, 118 and (I8 shown at the lower right
~ .of the figure. The monitoring circuit is arranged

the condition when

~ be -described ‘hereinafter.

bd

. . - e

which point the.circuit has been traced to ground
131. The effect of the ani-kickoff circuits will
fect, which tends to counteract heayy line cur-

 rent surges, relays 103 and 104 -will operate in
.50

the same manner as described

206 and 207 in the intermediate

above for relays

repeater. 205 per

- Monitoring circuit

The manner in which the ‘monitoring --_-circilit
functions will now be described. -1t will ‘be as-

sumed -that the teletypewriter monitoring facili-
ties are to ‘be .employed. The -teletypewriter

to function either with teletypewriter facilities |

.such as the receiving teletypewriter apparatus,

. ‘indicated by the receiving magnet 124, and the

4+

teletypewriter transmitting apparatus, indicated
by the transmitting contacts 124, or with a man-

wual telegraph transmitting key and a telephone

headset receiver such .as 122 .and <123, respec-
-tively. All of this apparatus is well known ‘in
+the art. “When no apparatus is connected to
~ jacks 441, i18 and -419, which is -the condition

shown -in the drawing, the circuit per Fig. 1is
70

arranged to function as an intermedi

_ te repeater
without monitoring facilities. D

As stated above, the circuit p_er_F‘ig. 1 _;'is ar-
 .ranged to function with various power .supply -

60

65

transmitter.and receiver are each equipped with

a.cord and a plug so that they may be connected

to and disconnected from jacks in the-monitor-

ing .circuit. ‘When the teletypewriter transmitter
and receiver are:to be used for ‘monitoring, plug
{52 4is.connected to jack 118 to interconnect -the
teletypewriter transmitter 121 and the monitor-
jng cireuit and plug 158 is connected to jack 1§17

" to interconnect :the -typewriter receiver 120 and

the .monitoring circuit. .
serted -in jack 117, .contact 139 :is ~opened and

‘When plug 153 is ‘in-

contact HI4 s . closed. -This transfers the path

supplying ground 131 to:the intermediate repeater

08 path that extends through the armature of

relay. (05 and its marking .contact A12:t0.8 round

- .that -the rciveuit is 1o jf;-unr;;tion with ‘a 115-volt

1748, - A circuit may now he traced from: the pos-
~ -itive bus bar- £54 through resistance. 155, bottom
18 -winding of -relay 109, inductance . {656 of-filter V1,

| ;arxangements. For-the present it will be assumed
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9.
tip of jack 18, tip of -
transmitting contacts 158, ring of plug 152, and
the ring of jack 118 to ground 159. A circuit
may also be traced from the positive bus bar

154 through resistance 160, top winding of relay

105, contact 161 of jack 118, bottom winding of
relay 106, and contact 163 of jack 118 to ground.
The first of the above two paths extended through
the bottom winding of relay 105 and the second
extended through the top winding of relay 195.
The efiect of the current flowing through the bot-
tom winding of relay 105 tends to actuate an ar-
mafure of relay 109 to engage with its right-hand

lug 152, teletypewriter .

10

or marking contact and when ‘teletypewriter

contacts 121 are closed, this effect iy dominant
over the effect of current flowing in the top wind-
Ing of relay 105 which tends to actuate the ar-
mature of relay 105 toward the left to engage
With its spacing contact. When the teletype-
writer transmitting contacts 121 are open, the
circuit through the bottom winding of relay 105
Is deenergized and the armature of relay 105 is
actuated to close its spacing contact under the
mnfluence of the current in its upper winding.
The effect of the current flowing through the
bottom winding of relay 106 tends to actuate the
armature of relay 106 to engage with its right-

hand or marking contact.

From junction point 164 in the path extending

toward the distant repeater A, a branch extends
through resistance 166, top winding of relay 108,

resistance 167 and contact 163 to ground. From

Junction point 165 in the path extending toward
the distant repeater B, a branch extends through
resistance 168, middle winding of relay 106, re-
sistance 162 and contact 163 to ground. When
the distant terminal repeaters are terminated in
negative battery for the marking condition, there
Is no current flowing in each of the two upper
windings of relay 106, since the paths from junc-
tion points 164 and 165 through each of the two
upper windings of relay 106 are shunted by a
path to ground which has been traced in the main
repeater circuit. For the marking condition
therefore the current in the lower winding of re.
lay 106 is holding the armature of relay 106 on
its marking contact. = |

It will be assumed that the armature of the
sending relay in distant terminal repeater A im-
presses positive battery on line 101 to transmit
a spacing signal toward the intermediate re-
pbeater. As explained above, the voltages im-
pressed on line 101 at the distant terminal are
equal in magnitude and of opposite polarity for
the marking and spacing conditions. The effect

15
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of the current of reversed polarity in the top

winding of relay 103 operates the armature of
relay 103 to its spacing contact. Operation of

- relay 103 to its spacing contact removes ground

and applies positive 115-volt battery to junction
point 165. 'This causes a current to flow in the

middle winding of relay 106 which is poled in

such a manner and is of sufficient magnitude to
overcome the effect of the current flowing in its
lower winding, thus operating the armature to
spacing contact 170. When the armature of re-
lay 103 is again actuated to engage its marking

contact 142, the conditions prevailing originally

in all three windings of relay 106 will be rees-
tablished and its armature will again engage its
marking contaet,. = B ‘
- As the armature of relay 106 follows the received
signals, ground connected to the armature is
alternately connected to and disconnected from
the circuit extending through the winding of the

60
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receiving magnet 120, This circuit may be traced
for the marking condition from positive battery
at bus bar 154.through resistance {75, inductance
176 of filter 111, tip of jack 1i7; tip of plug 153,

winding of the teletypewriter receiving magnet
120, sleeve of plug 193, sleeve of jack 111, in-
ductance {18 of filter 11T and the marking con--

tact 169 of receiving relay {86 to ground energiz-
Ing magnet 120, When marking contact 169 is
opened, the receiving magnet 120 is deenergized.
- The manner in which signals are transmitted
irom the teletypewriter transmitter 121 will now

be described. It was explained above that as the

teletypewriter contacts 121 were opened and
closed, the armature of relay 105 was actuated so
as to follow the signals. When the armature of
relay i09 is in engagement with its marking con-
tact 112, ground 174 is connected through contact
112 to marking contacts 142 and 143 of relays 103
and 104, respectively, The path has heretofore
been {raced. - When teletypewriter 121.is trans-
mitting, the armatures of relays 183 and 104 re-

‘main in engagement with their respective mark-
~Ing contacts. Thus, ground for the marking con-

dition is impressed on lines -102 and 10 simul-
taneously. When a spacing signal is transmitted
from sending relay 105, the armature of relay 105
Is actuated to engage its spacing -contact 173.
Spacing contact 173 is connected to the 115-voit

g bositive battery bus bar 154 through resistance

(34, Positive 115-volt battery is thus impressed
through marking contacts 142 and 143 of relays
183 and 104 on lines {02 and 101 to transmit a

spacing signal to the distant terminal repeaters

A and B simultaneously. o
-~ Culling feature T

- The ‘intermediate- repeater herein includes a
cutting feature to facilitate the location of trouble
and - to - permit limited communication while
trouble conditions ‘prevail, It will be assumed
that plugs 152 and 153 remain inserted in jacks
118 and 117 respectively.  When the circuit to
distant terminal repeater A appears to be in
trouble, -cut line A key may be operated to its

alternate position in order to establish communi-

cation with distant terminal repeater B. Opera-
tion of cutline Key A disconnects the line winding
of relay ‘104 from the armature of relay 183,
through the opening of contact 151 and connects
it directly, through contact 119, conductors {81
and 182, to the armature of relay 105. In response
to the operatfion of transmitter 121, ground for
marking and 115-volt positive battery for spacing
will be connected through the contacts of relay
105, contact {71, inductance 149 of filter 141, con-
ductors 182 and {81, contact (19 and the top
winding of relay 104 to line 102. Simultaneously,
the same signals will also be impressed on line
{01 through the normal path for transmission
from the monitoring circuit which has been traced
through the marking contact of relay 104. If the
circuit to distant terminal repeater B cannot
be established and communication to distant ter-

minal A is satisfactory cut line B key may be

operated to open contacts 14T and close contacts
180. 'This disconnects the armature of relay 104
in a manner similar to that just described for cut
key A. $Signals may then be impressed on line
10! from the contacts of relay (05 through con-
tact 171, inductance 140 of filter 141, conductors
182 'and 183, contacts 188 -and through the top
winding of relay 103 to line 101. Simultaneously,

_ the signals will continué to be transmitted to line

76

62 through marking contact 142 of relay 103.
As soon as the circuit is reestablished both cir~

-
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cuits will immediately receive signals from the
intermediate repeater. Purthermore, even though
contact 119 is closed and |
signals incoming over ine. {102 will be repeated
through relay 104 to line {84. Correspondingiy,

when contact 189 is closed and-contact 19 1s open.

signals incoming from line {01 will be repeated
to line {02. o o

Attention is called tothe: fact that when signals
gre transmitted from the teletypewriter trans-

mitter 121, operating relay 105, two transmitting
each of the above-de-

paths are established for
seribed conditions, each of which paths; In ex-
tending from the armature
401 and 102, passes through junction points {64

and 165 in: each instance. For the: marking con-
ditien junction points
simmiltaneously threugh contacy {12 to ground.
For the spacing condition junction points 164 and

165 are connected simultaneously through con-

tact 1713 to positive 115-voll hattery. Relay 108

contact. 180 is open,

10

from line 164 or line 102, The operation of relay
{86 for either the transmitting or receiving con-

‘dition while the monitoring - circuib js arranged

for manual operation will cause a tone to e
generated in an oscillating cireuit when the ar-
ature of relay 186 engages ils spacing contact.

The tone may be heard In the receiver 123. The
oscillating circuit comprises the neom lamp 189,

resistance 191, adjustable potentiometer 192,
condenser 190 and the recelver 123. 'The circuit

may be traced from positive 115 volts at bus-bar

158, through resistance 191, variable potentiome-

ter 192 and contact 188 of jack 11 to parallel

of relay 195 to lines '

19

164 and 165 are connected

branches. One braneh extends through con-
denser 490, tip of jack 111, tip of plug 189, re-
ceiver 123, sleeve of plug 185, and the sleeve

of jack 119 to. ground. The other branch exX-

tends through the neon lamp 189 to spacing con-

 tact 1714, When the spacing contact is closed the

20

will, therefore, follow the: signals from teletype-

writer transmitter {21 and iMmpress the signals-on
the teletypewriter receiver magnet 129: to provide-

a. home Ccopy cf__the;m.essa;g_e.trammitted from the
{21 in the monitoring

teletypewriter transmitier
circuit. o -
. Manual telegraph set circuit operation
When the monitoring circuit is to be arranged
fer manual -operation instead of teletypewriter
operation, the teletypewriter receiver 120 and

or marking condition the

branch is terminated
182 may be adjusted to- provide

in ground. Potentiometer
a wide range ol
freguencies. within the audible range. In the idle
neon. lamp 189 does

ot function since relay 106 is held to its mark-

20

30

teletypewriter transmitter are not. connected

through their associated plugs and jacks. to the
monitoring circuit. Contacts 184, 163 and 114
are open and contact (39 is closed. The headset
receiver 123 is connected through plug 183 to
jack 119. Contacts 186, 487 and {88 are closed.
The opening of contact 163 and. the closing of
contact 187 transfer the ground termination of
the three right-hand terminals of the three
windings of relay 106 from ihe former to the.lat-
ter contact. The opening of contacts 161 de-
energizes the top or biasing winding of relay 109.
The disconnection of
opens the path through the: Jower or operate
winding of relay 105. Relay (05 plays no park
in manuxnl operation of -

e monitoring circuit.

plug 152 from jack 118

3D

40

ing contact by the biasing current in its lower
winding.  When battery is applied to - both the
upper windings of relay 106 by operation of the
key 122 or to one winding by the operation of re-
lay 163 or i04, contact 110 of relay {06 closes
and a tone is heard in the receiver. .
Antikick-off  feature

The intermediate repeater of the inventicn
herein is arranged to insure. against false opera-
tion of relays 103 and 104 due to ecurrent surges
of very high magnitude caused by exceeding high
capacity between the lines 101 or 102 and ground.
- Previously in the art, when operating over lines
having appreciable capacity, 1t was customary to

provide a halancing network with constants ap-

Dmximatmg the constants. of the line so that

surge currents were applied through a balancing

The lef{-hand terminal of the bottom winding

of relay (06 is connected through closed contact
{86 of jack 113 to. resistance 160, thence to bus-.
nar {54 which connects to positive 11s-volt bat-
tery. The reclosing of wcontact 133 reeonnects
marking contacts 142 and 143 of relays 103 and
104 to grovmd (371 for the marking condition.
When manusl telegraph key 122 is depressed,

[
Gl

ground. {31 1is discormected from itis marking con-

alky, -

tacts and positive battery from bus-bar 54 1is
connected through resistance 434, conductor 193,
inductance 194 of fitter {44, and contact 1986 of
key 122, from which pont +he circuit has been
traced through marking contacts 442 and i43
of relays 103 and 104 to lines 102 and 101 re-
 spectively. Thus ground for marking and 115
yolts for spacing are. olternately -connected to
lines 102 and 104 simultaneously through the
operation of key 122, -

6o

‘marking condition.

winding on the relay to balance out the effect of
surge currents through the operating winding.
The present circuit uses an arrangement whereby
2, heavy charge is stored in a condenser 1o hold
the relay armature on its marking contact dur-
ing the interval while a heavy surge through the
operating winding is tending to kick the armia-

" ture toward the spacing contact.. This permits
‘the operation of this repeater on lines having a

wide range of capacity without the necessity for
making adjustments 1o compensate for the
capacity. - - o | .

The manner in which the improved antikick-

off feature of the invention herein functions will

now be explained for the case of relay 183.

It will be assumed that the current and veolt-
age conditions have become stabilized for the
 Negative battery is ,con-
nected to the left-hand terminal of the top wind-
ing of relay 103 and ground IS connected to its
rieht-hand terminal. The effect of the cur-
rent in the top winding of relay {103 tends to ac-

 tuate the armature of relay 103 1o the 1eft to en-

6o

Relay 108 will Tespond to signals transmitted

from key $22. Tis operation for manual opera-
tion of key 122 iis the same. as for the operation
 of teletypewriter ‘transmitter {24 .except that

changes of potential of

190

points 164 and 165 with

respect to. ground threough the two top windings

of relay 406 are controlled by key 22 rather than
by 'I'E‘I"a,y'llﬂi : S | e
Relay (06 will respand b0 signgls incoming

15

‘tion points 198 and

i+s marking contact 142. “When conditions
the marking condition there
two bottom windings

gage
are stabilized 1or _
is no current flowing in the

- of relay 103. Attention is called to: the fact that

these two windings are connected. in parallel and

‘the effect of each of the two antikick-off wind-

ings is the same as the effect of the other. Junc-
‘and 189 are each at ground po-
tential as the armature of relay {04.is connected
to -ground. Both terminals: of condenser 1§ are

substantially at .gmu—-n.d-; potential.



2,422,677

- 13

“When the armature of relay 104 engages its

spacing contact the potential of junction points
- 138 and 199 becomes approximately 115 volts.

positive. Rectifier 109 is poled so that it passes
current from battery of positive polarity. The
current charges condenser {18. No current flows
through the two antikick-off windings for this
condition as rectifier 108 is poled so that it does

b

not pass current due to positive potential ap-

plied between junction point (89 and ground.
Current flowing through rectifier 109 to the con-

denser (10 could pass through rectifier 168 but

Junction points -§98 and 199 are at the same

10

Dbotential. - During the spacing interval line 101

becomes charged. The portion of line 10! ad-
jacent the intermediate repeater per Fig. 1 will
be heavily charged positively with respect to
ground. When the armature of relay (04 is azain
actuated to engage its marking contact, line 181
will be grounded. A heavy surge of current due
to the discharge of the positively charged line

will be conducted from the left-hand to the rieght~

hang terminal through the top winding of re-
lay 103. Since positive potential when applied
to the right-hand terminal of the top winding
of relay 103 tends to actuate the armature of
relay 103 to engage its marking contact, the ef-
fect of the positive potential applied to the left~
hand terminal of the top winding of relay 103
will tend to actuate its armature falsely to its
spacing contact for an interval until conditions

14

directly from a 115-volt direct current source.
For this condition rectifier circuit 125 was not
required and switch (24 was actuated upwardly.
The power circuit 125 is arranged so that it can,
for example, convert 115-volt or 230-volt alter-
nating current into 115-volt direct current. Fur-
ther, the power circuit is arranged so that it
can convert current from a relatively low volt-
age direct current source into direct current of
a higher voltage. For instance 12-volt direct
current may be converted into 115-volt direct
current to operate the repeater herein. Conduc-
tors {0 and f1 may be connected to a 115-volt
alternating current or a 230-volt alternating cur-
rent, or to a 115-volt direct current supply. If
the source is 115 volts direct current, switeh (24,
as mentioned above, is operated upwardly. Power

- rectifier circuit 125 is not involved under this

20

condition. Conductor 18, which is grounded
through contacts 128 and 127 at 1286, connects to
conductor 12 which forms one of the power sup-
ply conductors for the teletypewriter transmit-

~ ter and receiver. Conductor il extends through

28

30

become stabilized. The length of the interval will |

depend on the magnitude and duration of the
discharge surge. | o

The constants of the antikick-off circuit are so
chosen that they produce an effect on relay 103
which preponderates over the effect of the kick-

connected to junction points 198 and 199, con-
denser [{0 discharges. The discharge current
cannot flow through rectifier 109 as it is so poled
that it cannot pass current of positive polarity
which will be applied from the left-hand termi-
nal of condenser 110. Rectifier 108 is so poled
that it passes current of positive polarity from
the left-hand terminal of condenser (10. The

39

off surge. When in effect marking ground is |

40

40

terminals of the two bottom windings of relay -

105 are so connected that the effect of the cur-
rent flowing through rectifier 108 from condenser
{10 and the two bottom windingg of relay 183

50

in parallel tends to maintain the armature of re- |

lay 103 on its marking contact, during the inter-
val while the kick-off current surge persists. Re-
sistance 16T and inductance 90 assist in control-
ling the rate of discharge of condenser i
through the lower windings of relay 103. |

The presence of rectifier 108 in series with the -

lower windings of relay 103 materially lessens the
shunting effect of the condenser 110 with its
‘discharge circuit, on the windings of relay 103.
Without the rectifier 108 this effect would have a
very detrimental influence in that it would make
relay 103 very sluggish so that it would not fol-
low the signals received from the line with the

same degree of accuracy achieved through the

use of rectifier 108. This permits operation over
lines having abpreciably highér capacity than
would otherwise be possible. |

' Power supply circuit

Attention was called in the foregoing to the
fact that the intermediate repeater per Hig. 1
was arranged to be supplied with power from a
number of different sources. It has been as-

sumed heretofore that the power was obtained

ob

60
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- of the transformer 5i.

fuse 128 and contact 14 of switch 124 to con-
ductor {3 to form the other power supply con-
ductor for the printer. 115-volt direct current
1s furnished as a power supply for the teletype-
writer for this condition. -

If conductors {0 and i are connected to g
115~volt alternating current supply switch 124
will be in the position shown. Plug 15 will be
inserted in jack 16. Switch 33 will be closed to
engage its upper contacts 39, 36 and 371. Switch
34 will be closed to engage its right-hand con-
tacts 93, 54 and 55. Conductor 10 connects to
conductor {2 which forms one of the two power
supply conductors for the printer. Conductor
10 also extends through contact 68, contact 19,

contact 22, coil 25 of transformer 5i. the top

switch blade of switch 34, contact 55, fuse Ti,

contact 36, middle switch blade of switch 33, con-

tact 42, contact 41, left-hand switch blade of
switch 33, contact 35, contact 20, contact i1,
contact 86, and fuse 129 to conductor ({. Coil
26 of transformer §1 is connected in parallel with
coil 28 across contacts 20 ang 22 through the
middle blade of switch 34 and contact 5. Con-
ductors il and 13 are joined in the following
manner: From conductor (I, through fuse 129,

contact 66, contact 17, contact 20, contact 35

left-hand blade of switch 83, contact 41, contact
42, middle blade of switch 33, contact 36, fuse
71, contact 53, bottom blade of switch 34, con- -

tact 21, contact {8 and contact 67 to conductor
I3.. 115-volt alternating current power is sup-

plied to the teletypewriter for this condition. The
voltage impressed through -coils 25 and 20 in
parallel induces a voltage in the secondary 74
Various taps from the
secondary of transformer 14 are brought out to
contact points on switches 49 and 50. Switch 5
provides a coarse voltage adjustment and switch
49 provides a fine voltage adjustment. The volt-

-age output from the switches is impressed across

the input of the rectifier bridge comprised of
rectifiers 61, 62, 63 and 64. The rectified output
of the rectifier bridge is impressed through con-
tacts 69 and 70 between ground 126 and bus-
bar 154, The constants of the rectifier circuit
are chosen so as to translate the 115-volt glter-
nating current supply into 115-volt direct current
voltage. Shunt condenser 48 and the series in-
ductance filter out any alternating current in the
output of the rectifier bridee. | |

When conductors 10 and 11 are connected to
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230-volt alternating current, swi
position shown. Plug {5 is inserted in jack i&.
Switch 33 is operated to engage contacts 39, a6
and 31. Switch 34 is operated to engage con-
tacts 56, 51 and 58. This results in vhe connec-

tion of coils 25 and 26 in series through the two
top blades of

switeh 34 across the contacts 20 and

ch 124 is in the

992 across which the 230-volt alternating current

is impressed over a circuit which should be obvi-
ous from the foregoing. Coils 23 and 24 of auto-
transformer 52 are also bridged across the
volt alternating current supply contacts 28 and
22. A tap from the mid-point of these ceils sup-
plies 115-volt alternating current voltage to the
teletypewriter for this condition, over a path
through the bottom blade of gwitch 34 to contact

21, from which peint the circuit has been traced

to lower conductor 13 of the printer power SUb-
ply circuit. When colls 25 and 26 are connect-
ed in series across g 230-volt glternating current

power supply the output between ground and bus-

bar 154 is 115-volt direct current voltage as for-
merly. |

‘When a 12-volt direct current power supply is

used the teletypewriter is not used and 1o POWET
is supplied to conductors 12 and {3. The 12-volt
direct current is translated into 115-volt direct-
current in the following manner. Switch [2& 1S
in the position shown. Plug 15 is not connected
to jack 16. Switch 34 stands open as Showil.
Switch 33 is actuated to engage contacts 38, 39
and 40. The 12-volt direct current supply Is con-
nected across contacts 59 and 68. A circuit may
now be traced from contact 69, through fuse 44,

contact 38, left-hand blade of switch 33, contact

41, contact 42, middle blade of switch 33, con-

tact 40 and inductance coil 43 to junction point
75 where parallel branches are formed. One

hranch extends through contact 40, right-hand
blade of switch 33, contact 43, winding 29 of vi-
brator 16 and contact 32 to contact 59. The sec-
ond branch extends from junction point 73 to
the mid-point of coils 27 and 28 of transformer
5. When contact 30 is closed the circuit con-

tinues through coil 2T and contact 38 to contact-

59, Coil 2T is energized. Winding 29 is ener-
gized actuating armature 17 to open contact 39

repeater, means

16
in said local circuit 1or receiving
signals - transmitted through said system, and
means in said circuit for  transmitting signals

from said circuit to said system.
3. In a polarential telegraph system, am inter-
mediate telegraph repeater, means in said re-

peater for transmitting telegraph communication
signals of different magnitudes and of the same

 polarity to a distant repeater, means in said

10

230~

repeater for receiving polar telegraph sighals

svom said distant repeater, a local telegraph

monitoring circuit bridged directly to said inter-

‘mediate repeater, means in said local circuit for

~ receiving signals transmitted through said inter-

19

mediate repeater, and means in said local circuit
for transmitting signals of the same polarity and
of two different magnitudes through said inter-

. mediate repeater to said distant repeater.

20

- graph
25

 graph receiving relay and .
ting relay in said monitoring circuit, means con-

‘4 An intermediate telegraph repeater, means
connected to said repeater for impressing polar
telegraph signals on said repeater, means in said
intermediate repeater for transmitting two tele-
communication signals each of the same
polarity and each of a different magnitude in re-
sponse to said impressed signals, a local monitor-
ing circuit bridged directly to said repeater, a tele-
a telegraph transmit-

 nected to said repeater for operating said receiv-

a0

ing relay in response to sald signals impressed
on said repeater, and means in sald monitoring
circuit for transmitting two communication sig-

" nals each of the same polarity and each of a dii-

ferent magnitude from said transmitting relay
through said intermediate repeater. -

5. A direct current telegraph repeater system
comprising an intermediate telegraph repeater, &
first means for receiving polar signals in sald

repeater from a first distant repeater, a second

40

and close contact 31. Coil 28 is energized and 1ts -

effect is in a direction the reverse from that of

coil 271 when coil 21 was energized. When con-
tact 32 opens magnet 29 is deenergized to rees-.

tablish the original circuit. The result is the Im-
pressing of an alternating voltage on the sec-
ondary 14 of transiormer 51 which is translated
into 115 volts direct current and applied between
bus-bar 158 and ground. | |
- What isclaimed is: | |
1. In g direct current telegraph system, a pair
of terminal telegraph repeaters, an intermediate
telegraph repeater, a telegraph path intercon-
necting said terminal repeaters
through said intermediate repeater, means in said
system for transmitting polar telegraph com-
muhication signals from said terminal repeaters
toward said intermediate repeater, means in said
systems for transmitting a first and a second com-
munication signal each of the same polarity but

each of different magnitude from sald interme-

diate repeater toward said terminal repeaters and
 a monitoring circuit bridged directly to said in-
termediate repeater for monitoring on signals
transmitted over said system. o
9. In g type B polarential telegraph system, an
intermediate telegraph repeater, a local monitor-

ing circuit bridged directly to. said intermediate

extending

50

© transmitting means for

55
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means for transmitting a signal current of a first

‘magnitude and a signal current of 2 second mag-

nitude, different from said first magnitude, both
of said currents of the same polarity, from said
intermediate repeater to a seecond distant re-
peater in response to said received signals, a
monitoring circuit bridged directly to said in-

- termediate repeater, teletypewriter transmitting

and receiving means in. said monitoring circuit,

means for operating sald teletypewriter receiv-
ing means in response to said polar signals re-

ceived by said intermediate repeater, and means

responsive to the operation of salid teletypewriter
_ transmitting a signal of
o first magnitude and a signal of a second mag-
nitude, different from said first magnitude, both
signals of the same polarity, through said inter-

“mediate repeater to each of said distant repeat-

ers simultaneously.
6. A system in accordance with claim 9 in-
cluding means for operating said teletypewriter

receiver in response to signals transmitted from

said teletypewriter transmitter also. |

7. A system in accordance with claim b5 in-
cluding also additional means for transmitting
sienalg. from said monitoring circult to both of
said distant repeaters, said additional means

comprising a manually operable telegraph key.

$. A system in accordance with claim 5 includ-
ing also additional means for receiving signals
in said monitoring circuit, said additional means
comprising a telephone receiver. | |

9, A system in accordance with claim -3 includ-
ing an additional telegraph signal transmitter
in said monitoring circuit, and means for oper-
ating a telegraph receiving device in said moni-
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toring circuit in response to the operation of said
additional transmitter, |

10. In a direct current telegraph signal repeat-
€r system, an intermediate telegraph repeater, a
local telegraph signal transmitting and receiving
monitoring circuit brideed directly to said inter-
mediate repeater, a telegraph signal receiving re-

lay in said monitoring circuit, a biasing winding

on sald relay, a first line winding on said relay

connected to a telegraph line extending in a first 10

direction from said intermediate repeater, a sec-

ond line winding on said relay connected to a |

telegraph line extending in a second direction
Irom said intermediate repeater, and means in-
terconnecting said line windings and said repeat-
er for energizing said second winding when a
signal is received from said first line to repro-
duce said signal in said monitoring circuit.

11. In a direct current telegraph signal re-
peater system, an intermediate telegraph repeat-
er, a local telegraph signal transmitting and re-

ceiving monitoring circuit to said intermediate

repeater, a telegraph signal receiving relay in
sald monitoring circuit having a first line wind-
ing connected directly to g line connected to a.
first side of said repeater and a second line wind.-
ing connected directly to a line conhected to a
second side of said repeater, means for transmit.-.
ting a spacing signal through said second wind-
ing in response to a spacing signal received from
said first line, and means for transmitting a spac-
ing signal through said first winding in response

15
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to a spacing signal received from said second line.

12. In g direct current telegraph signal re-
peater system, an intermediate telegraph repeat-
€r, a local telegraph signal transmitting and re-
ceiving monitoring circuit bridged directly to said

‘intermediate repeater, a telegraph relay in said

monitoring circuit, three windings on said relay,
two of said windings connected directly to lines

connected to said intermediate repeater, means

for transmitting current through each of said
windings, each of said currents having an effect
tending to operate the armature of sald relay in
the same first direction for g first signaling con-

dition received by said repeater, and means for

reversing the effect of current in each of said
line windings in response to a signal received

- from one of said lines for g second signaling con-

20
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dition received by said repeater.

RICHARD B. HEARN,
CARLETON B. SUTLIFF.
REFERENCES CITED

The following references are of record in the
file' of this patent: -

UNITED STATES PATENTS

Number Name Date
2,249,429 Kinkead - ________ July 15, 1941
309,571 Selden _____________ Dec. 23, 1884
2,143,000 Cramer ____________ Jan. 10, 1939
2,365,816 Hearn — e ______ Dec, 26, 1944




	Drawings
	Front Page
	Specification
	Claims

