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This invention relates to telegraph Systems and 
more particularly to carrier telegraph Systems, 
and has for its object the elimination of biased 
signals caused by, the varying level or magnitude 
of the received current. 
In most carrier systems in use today the re 

ceived current is rectified and then sent through 
the marking or operating Winding of a polar re 
lay, one of the other windings of which is known 
as the biasing or spacing winding and through 
which a fixed current foWS. When no carrier 
current is being received no rectified current 
flows in the operating Winding and the current 
fiowing in the biasing winding is of such a mag 
nitude and in Such a direction as to hold the re 
lay on its spacing contact. When carrier cur 
rent is received the rectified current which flows 
through the operating Winding is in Such a direc 
tion and of such a magnitude as to overcome the 
effect of the current in the biasing winding and 
the relay armature is pulled over to its marking 
position. 

If the received current had a vertical Wave 
front the receiving relay would operate to its 
marking contact as SOOn as the first pulse of 
carrier current Was received and the time dur 
ing which it was operated would be independent 
Of the level of the received current. The Wave 
front of the received carrier current in most 
carrier Systems, however, is not vertical but is 
sloped and the higher the level of the received 
current the greater the slope. For received cur 
rent levels greater than normal the current in 
the operating winding reaches a value sufficient 
to operate the relay sooner than it should and, 
Conversely, for received current levels Smaller 
than normal the current in the operating wind 
ing reaches the level necessary to operate the re 
lay later than it should. The same considera 
tions hold for the tail of the envelope of the re 
ceived current as for the front, that is, since the 
current does not drop to a zero value immediately 
the relay Will remain operated for a greater 
length of time than it should when the received 
current is greater than normal and conversely for 
a shorter length of time when the received cur 
rent is less than normal. 
The applicant's system eliminates the tendency 

of a varying level of received current to produce 
bias signals by Substituting for the fixed current 
in the Spacing Winding of the polar relay a cur 
rent comprising a Small fixed component and a 
variable component dependent at any instant of 
time on the level of the received current. 
The invention will be clearly understood when 

(C. 178-88) 
the following description is read with reference 
to the accompanying drawing, of which Figure 
1. ShoWS diagrammatically, and in part schematic 
ally, one desirable embodiment, while Fig. 2 is a 
graphic disclosure of certain current relations ob- 5 
taining in the operation of the system of Fig. 1. 
As may be seen in Fig. 1, the above-stated 

result is accomplished by the use of two recti 
fiers, which preferably take the form of the vac 
uum tubes R1 and R2. Fig. 1 represents the de- 10 
tector or rectifying circuit of a carrier telegraph 
System, with the transmitting apparatus (at a 
distant point) and the receiving amplifier sche 
matically indicated. The potential induced in 
Winding 3-4 of the transformer TR, from wind- 5 
ing -2 is impressed on the detectors or recti 
fiers R1 and R2. One tube is used to rectify the 
Current flowing through the marking winding 
A-B while the other tube is used to rectify the 
Current flowing through the spacing winding 20 
C-D. In the output circuit of the rectifier tube 
R2, used to rectify the current for the spacing 
Winding, is placed an inductance I, designed to re 
tard the growth and the decay of the rectified 
Carrier signal. In addition to the flow of the 25 
rectifier carrier current in the spacing Winding 
C-D of the polar relay there is also, as indi 
cated, a Small fixed spacing current from the 
Source E which flows at all times through the 
resistance r. The value of this small fixed spac- 30 
ing current is of Such a magnitude that when 
no signal is being received it is just strong enough 
to hold the relay on the spacing contact S, thus 
preventing contact chattering. The total value 
of the fixed Spacing current Irplus the final mag- 35 
nitude of the rectified spacing current I' can best 
be determined by experiment and will probably 
be from one-half to three-quarters of the total 
marking current I. 
Fig.2 shows graphically the relation of the spac- 40 

ing and the marking current plotted against time 
for a single marking pulse. The solid line rep 
resents the rectified marking current I while the 
dotted line represents the sum of the Steady fixed 
current Ir, and the rectified spacing current I. 45 
The Operation of the system is as follows: When 
no carrier current is being received the relay 
armature is held on its spacing contacts due to the 
current in the Spacing winding C-D which flows 
through resistance r. Soon after the start (at 50 
T) of a pulse of carrier current the relay arma 
ture is pulled over to the marking position (at M) p 
Since the current Ibuilds up at a greater rate than 
current I" because of the inductance L, in the cir 
cuit traversed by I'. After the received carrier 55 
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pulse ceases (at T1) the relay is pulled back to 
the spacing position (at S) due to the fact that 
the current I' in the spacing winding C-D de 
cays more slowly than the current I in the mark 
ing Winding A-B. 
When the received carrier current level is above 

normal, the rectified current in the marking 
Winding A-B increases at a greater rate than 
if the carrier current were normal but the recti 
fied current in the spacing winding C-D also in 
creases at a greater rate. The effect of these two 
increases works in opposite directions and tends 
to make the relay armature go over to its mark 
ing position M at the same time that it would 
have if the carrier signal were at a normal level. 
When this pulse of carrier current, assumed to be 
at a higher than normal level, ceases the rectified 
current in the marking winding A-B tends to de 
cay at a rate slower than normal, but this tend 
ency to hold the relay armature in its marking 
position for a longer than normal interval is off 
set by the fact that the rate of decay of the cur 
rent in the spacing winding C-D is also slower 
than normal. The relay armature, therefore, 
will go over to its spacing contact S at approxi 
mately the same time it would have if the carrier 
pulse were of normal value. 
The same reasoning holds if the received car 

rier pulse is of less than normal value except that 
the rate of growth and decay of the marking and 
the spacing current is less than normal. Thus 
the use of rectified carrier current, to provide the 
major part of the spacing current as well as all 
of the marking current, tends to produce tele 
graph signals from the polarized relay which are 
free from bias over a wide range of level of the 
incoming carrier signals. 

2,017,977 
While the invention has been disclosed as em 

ibodied in certain specific arrangements which 
have been deemed desirable it is understood that 
it is capable of use in many other widely varied 
forms Without departing from the Spirit of the is 
invention as defined by the appended claim. For 
example, it is understood that other than vacuum 
tube detecting devices shown in the figures, such 
as other electrical and mechanical rectifiers, may 
be used in conjunction with this invention so as to 10 
yield substantially the same results. Further 
imore, while in the specification the invention has 
been described in connection with its use in car 
rier telegraph systems it is understood that it 
may be used in D. C. telegraph systems and else- 15 
where where the time of operation of a receiving 
relay is to be independent of the shape of the front 
or the tail of the envelope of the received current 
WaWe. 
What is claimed is: 20 
In an electrical transmission system, a source 

of electrical impulses, a relay at a point distant 
from said source, said relay including an arma 
ture and two windings oppositely poled, the first of 
said windings being adapted to operate the arma- 25 
ture to a position indicative of the start of the 
electrical pulse and the second of said Windings 
being adapted to operate the armature to a posi 
tion indicative of the termination of said pulse, a 
first rectifier adapted to impress rectified received 30 
energy on said first winding, a second rectifier 
adapted to impress rectified received energy. On 
said second winding, and means in the output cir 
cuit of said second rectifier for retarding the 
growth and decay of the energy in Said circuit. 35 

HENRY L.ADNER. 


