
March 16, 1954 

Filed May 31, 1951 

s 

J. R. DAVEY 

TELEGRAPHREPEATER 

S s 

By 

2,672,511 

2 Sheets-Sheet 

Hl 

W/AW7OAR 
W.A. AA/AY 

4- é. co, 
A77OARWEY 

  



J. R. DAVEY, 
TELEGRAPH REPEATER 

March 16, 1954 2,672,511 

2 Sheets-Sheet 2 Filed May 31, 195 

– 9-7(7OH) ZVO SA 

A. 

  

    



Patented Mar. 16, 1954 2,672,511 

UNITED STATES PATENT OFFICE 
2,672,511. 

TELEGRAPH REPEATER, 

James R. Davey, Franklin Township, Somerset 
County, N. J., assignor to Bell Telephone Lab 
oratories, Incorporated, New York, N.Y., a cor 
poration of New York 

Application May 31, 1951, Serial No. 229,078 

This invention relates to telegraph systems and 
more particularly to a telegraph system in which 
a carrier telegraph circuit is interconnected 
through an electronic control circuit or coupling 
unit as it is otherwise known to a telegraph hub 
circuit. 

Carrier telegraph circuits, electronic control 
circuits and telegraph hub circuits perse are well 
known in the art but circuit arrangements which 
provide for the interconnection of these units 
into an Operable system, have not been hereto 
fore known. Their introduction by eliminating 
the polar relays presently employed in the con 
necting repeater will make it possible to more 
fully realize the advantages inherent in elec 
tronically controlled hub telegraph repeater sys 
tems, particularly their speed of operation, rela 
tive freedom from bias, and reduction in main 
tenance. 
The invention may be understood from the fol 

lowing description when read with reference to 
the aSSociated drawings in which: 

Fig. 1 shows a carrier telegraph circuit com 
prising an incoming or receiving branch and an 
Outgoing or transmitting branch in the upper 
and lower portions of the figure, respectively; 

Fig. 2 shows an electronic control circuit, or 
coupling unit connected to a telegraph hub cir 
cuit at the right of the figure; and 

Fig. 3 is a diagram used in explaining the in 
vention. 

Refer now to Figs. 1 and 2. 
In the following detailed description where 

values of constants are cited it is understood that 
the cited values are by way of example. 
In hub telegraph Systems, as is Well known, a. 

number of telegraph circuits, such as ten or more 
or less, are connected together through what is 
electrically a single point or hub. Any one of the 
circuits may transmit through the hub to all of 
the others simultaneously. Only one may trans 
mit effectively at a time. In this instance the 
single circuit which is shown connected to the 
hub is a carrier telegraph circuit, shown in Fig. 
1, comprising a branch at the top which trans 
mits toward the hub and a branch at the bottom 
which transmits from the hub. The branches 
are shown interconnected in Fig. 2 through an 
individual electronic coupling circuit, one of 
which is required for each two-way circuit con 
nected to the hub, the function of which is to 
control flow of signals through the lower or send 
ing branch in response to signal conditions in 
pressed on the receiving hub. The hub is shown 
at the right in Fig. 2. A regenerative repeater, 
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if required, may be inserted in the connection 
between the receiving hub, to which the receiving 
or incoming branch from each of the individual 
circuits is connected and the sending hub, to 
which each of the individual sending branches 
is connected. If the regenerative repeater is not 
required the receiving hub and the sending hub 
are interconnected directly through the hub link 
through the operation of the double pole-double 
throw hub switch S in Fig. 2, which in one closed 
position inserts the regenerative repeater between 
the receiving and sending hubs and in the alter 
nate closed position inserts the hub link, so that 
the receiving hub and sending hub electrically 
constitute a single point or hub. A hub potenti 
ometer is shown at the upper right connected to 
the receiving hub. The hub potentiometer com 
prises a circuit extending from battery through 
a first resistance element R29, a rectifier element 
or polarity sensitive resistance VR and a second 
resistance R30 to ground. A connection is made 
between the receiving hub and the junction be 
tWeen resistance R29 and the rectifier WR. The 
function of the hub potentiometer is to aid in 
obtaining desired potential swings on the receiv 
ing hub so as to afford discrimination between 
the different signaling conditions. 

Carrier signals of a particular frequency, mod 
ulated with telegraph signals and incoming from 
the distant repeater, are separated from modul 
lated carrier signals of different frequencies in 
the receiving filter, Rec filter, and are then 
impressed through the transformer T and the 
amplifier tubes V and V2 on the primary of 
transformer T2, the secondary of which has two 
windings, each operating into an individual full 
wave rectifier bridge. The lower bridge VRT is 
connected through rectifier WR8, to provide the 
automatic gain control voltage, to the adjustable 
arm of a potentiometer, one end of which is con 
nected through positive battery to ground and 
the opposite end of which is connected to the in 
put of the first amplifier tube W to provide means 
for regulating the bias of the received signals. 
The output of the upper full wave rectifier 

bridge circuit VR6 is connected to the input of 
the carrier receiving circuit branch output tube 
W3. 

In the idle or steady marking conditions carrier 
is transmitted. The sectified carrier appearing 
across r, and C applies a negative Voltage to the 
control grid of tube W3 which overcomes the pos 
itive biasing voltage across R4 and maintains W3 
in a cut-off condition. The receiver hub is held 
at a potential of --60 volts by the hub potenti 
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ometer. The potential at the plate of W3 is more 
positive than --60, consequently varistor VR2 is 
biased in the reverse direction and no appreciable 
current flows through it thus effectively isolating 
W3 from the receive hub. 
The receive hub is connected to the send hub 

either directly through the hub link or through 
a regenerative repeater thus placing a 60-volt 
working potential on the send hub. This --60 
volt potential is applied to the grid of W via po 
tential divider comprising resistors R22--R2t 
R24 to -130 volts or equivalent lumped imped 
ances to produce a potental of about --35 volts. 
at the cathode of W. A positive voltage applied 
through resistor R25 to varistor network WR 
permits the send carrier from the alternating 
current source A. C. to pass out to the distant 
carrier terminal. 
For the spacing candition the carrier is cut 

off. With no carrier reesived during a space 
no rectified voltage appears across R and the 
positive bias voltage across R4 is applied to the 
grid of W3 via R2 and 73 is held conducting. 
The potential of the plate of W3 becomes nega 
tive, approximately 105 volts, 2nd a current of 
30 milliamperes flows from -130 volts through 
R29 of the hub potentic meter, WR2, and RC to 
the plate of W3. This produces the spacing re 
ceive hub voltage of -30 volts. This spacing 
voltage is transmitted to the Send hub via the 
hub link or the regenerative repeater. A space 
signal is thus Sent to all other repeaters con 
nected to the Sending hub but as explained later 
the spacing voltage is prevented from reaching 
W4 of this circuit which originated the Space. A 
marking condition is therefore still maintained 
toward the distant carrier terminal. 

If another connecting repeater transmits a 
space to the receive hub, a current of 30 milliam 
peres is drawn from the hub potentiometer by 
that repeater and a spacing signal of -30 volts 
is produced. This is passed to the sending hub 
and is allowed to pass to the grid of W4 via di 
wisiar R22-R-R24. Tha cathode of Wi thus 
assumes a potential of about -35 volts. 
negative voltage is applied to the varistor net 
work WR4 and causes a high attenuation to the 
send carrier thus effectively interrupting the car 
rier. A spacing cond tion is thus transmitted 
to the distant carrier terminal. 
The manner in which the control tubes W5, W6 

and W7 operate is as follows: 
The cathode of W5 is driven by the plate po 

tential of W3 which is a high positive value for 
mark and a high negative value for space. Cou 
pling network RT, R8, R9 furnishes W5 cathode 
potentials of --20 volts mark and -45 volts space. 
The grid of W5 is jointly controlled by the plate 
potential of W3 through R4 and by the receive 
hub potential through WR3. Due to the recti 
fying property of WR3 the more negative of these 
two Sources becomes the controlling one. 
W5 has its grid couped to the plate of W5 by 
divider R. 5-R6 so that WS, with respect to acti 
vation, assames the opposite condition of V5. 

For transmission from V3 toward the hub, W5 
conducts continuously and W6 is held cut off. 
The resulting high positive potential at the plate 
of WS is coupled to the grid of W7 via divider 
R19-R20. This divider is arranged to give a 
voltage at the grid of WF near to the normal 
marking voltage at the junction of R2 and R22. 
The cathode of W is this prevented from falling 
in potential when the spaces occur on the send 
hub and W4 is held in the marking condition. 
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For transmission from some other repeater, 

V5 is held cut off continuously and V6 conducts. 
The resulting low potential at the plate of W6 
places a negative voltage on the grid of WT. Such 
that it remains cut of even for a space on the 
Send hub and thus transmission is free to pass 
to W4 and thence to the modulator. 

If during a space from W3 to the hub a space 
from another repeater is also applied to the re 
ceive hub, a double space voltage of -60 volts oc 
Cul'S and tube V5 cuts off and in turn Wl cuts off 
and a Space is permitted to pass Outward. This 
is the so-called doube space by-pass action which 
serves as an indication of the abnormal condi 
tion. 
The signal conditions impressed on the grid 

Cathode of W5 and the effect on W7 and on out 
Ward transmission are shown graphically in Fig. 
3, diagrams Ato F. 
The fip-flop action of W5 and V6 is such as to 

maintain the state set up by the last space 
which was transmitted. This allows for the de 
lay time through the rigenerative repeater. 
That is, if an incorning space requires outgoing 
transnission to be blocked, that condition is 
maintained after the completion of the space un 
til an unblocked condition is called for. Then 
that condition is maintained until a blocked con 
dition is again required. When W6 is conduct 
ing the low potential at the plate is near zero. 
The grid of W5 is thus hld near zero after the 
hub returns to --60 volts due to the non-conduc 
tion of WR3. In other words as pointed out be 
fore the more negative potentiai of the V6 plate 
controls the grid. 

Full duplex service may be provided by dis 
abling the operation of the flip-flop circuit. For 
instance opening the cathode connection to tube 
W permits outward transmission from the send 
hub without regard to the condition of the re 
ceive hub. Alternatively the receive hub po 
tentiometer may be arranged to give mark and 
Space potentials on the receive hub such that 
the flip-flop always remains in the state which 
permits outward flow of signals from the send 
hub. In full duplex service the receive and 
send hub points are kept separate since the send 
ing and receiving branches are separate and in 
dependent transmission paths. 
What is claimed is: 
1. A telegraph system comprising a carrier 

telegraph circuit having a carrier current re 
ceiving branch and a carrier current sending 
branch operably connected to a direct-current 
telegraph hub and a transmission direction con 
trol circuit interconnecting said branches, to reg 
ulate the transmission of signals from said hub 
through said sending branch, in response to sig 
nal potential conditions impressed on said hub. 

2. A telegraph system having a carrier re 
ceiving branch connected to a direct-current tele 
graph hub, a carrier sending branch connected 
to said hub and an electronic coupling circuit 
interconnecting said sending branch and said 
receiving branch to control the transmission of 
signals through said sending branch responsive 
to signals in pressed on said receiving branch 
and on said hub. 

3. A telegraph system having a hub, an in 
coming carrier branch connected through a first 
rectifier to the input of a space discharge de 
vice, an output of said space discharge device 
Connected through a second rectifier to said hub, 
a branch outgoing from said hub comprising an 
input circuit of a second space discharge device 
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connected through a lumped impedance to said 
hub, said second device responsive to potentials 
impressed on Said hub through said receiving 
branch, a Carrier current Sending circuit, a Con 
nection from the output of said Second device 
to said sending circuit, said sending circuit re 
Sponsive to the Output of Said Second device. 

4. A telegraph system having a hub, an al 
ternating-current telegraph signal receiving 
blanch connected to Said hub, a transmission 
direction control circuit connected to Said re 
ceiving branch, a sending branch connected to 
said hub, an alternating current transmitting 
source connected to a carrier transmitting 
branch, a space discharge control in said send 
ing branch intermediate said hub and Said Source 
for controlling the effective connection of said 
Source to Said transmitting branch and a con 
nection from said transmission direction con 
trol circuit to said sending branch, Said Con 
nection including potential controls for regulat 
ing transmission through said sending branch 
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incident to transmission through said receiv 
ing branch. 

5. In a telegraph system, a telegraph hub, a 
hub receiving branch and a hub sending branch 
connected to said hub, a carrier telegraph cir 
cuit, a receiving branch in said carrier circuit 
connected to said hub receiving branch, a send 
ing branch in said carrier circuit connected to 
said hub sending branch and a transmission 
direction control circuit interconnecting Said 
branches, said direction control circuit having 
potential controls for regulating transmission of 
carrier signals in Said Sending branch incident 
to carrier signals in said receiving branch. 

JAMES R. DAVEY. 
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