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This invention relates to wire or wireless carrier telegraph systems, and more particu 
larly to arrangements for suppressing the ef 
fects of interference in such systems. 

In order to overcome the effect of atmos 
pheric disturbances, such as static discharges, 
upon carrier telegraph systems, it has been 
proposed to utilize a so-called "buck' cir 
cuit. This involves the provision of a chan 
nel, in addition to the regular signaling chan 
nel or channels, selective of a frequency in 
the neighborhood of the signaling frequent 
cies. A rectifier for each signaling channel 
is associated with the auxiliary channel to 
produce, in response to the disturbance, an 
impulse which tends to hold the armature of 
the receiving relay against the contact upon 
which it happens to rest at the instant of the 
disturbance. This holding impulse is caused 
to flow through a winding of the receiving 
relay, and in order that it may always be in 
such a direction as to hold the relay armature 
on its contact, a reversing arrangement is 
provided for reversing the direction of flow 
of current through such winding as the sig 
nal changes from marking to spacing and 
vice versa. ... : : - 
The foregoing arrangement involves set 

ting aside a frequency band for the buck cir 
cuit which cannot be used for signaling. Fur 
thermore, in order that the arrangement may 
be effective, the disturbance must occur simul 
taneously in the band assigned to the buck 
channel and the band or bands used for the 

In accord 
ance with the present invention, it is pro 
posed to overcome these limitations by using 
the same frequency band both for signals and for the neutralizing impulse. This is ac 
complished by associating with each receiv 
ing rectifier of the signaling channel an aux 
iliary rectifier for producing, in response to 
a disturbance, a momentary impulse which 
will flow through a winding of the receiving 
relay in such direction as to oppose the effect 
of the disturbing impulse in the relay during 
spacing and to assist the rectified current sup 
plied by the receiving rectifier during mark 
ing. The proper poling of the neutralizing 
impulse may be accomplished as in the buck 

the output circuit of the amplifier A, its grid 

circuit by a suitable reversing arrangement. 
In order to prevent the auxiliary rectifier from responding to marking signals, its grid 
is biased sufficiently negative so that its space 
current is substantially zero when normal 
marking signals are being received. 
With such an arrangement, no current will 

be supplied by the auxiliary rectifier during 
the reception of waves of normal carrier fre 
quency amplitude corresponding to marking 60 
signals or during the zero current interval corresponding to spacing. Experience shows 
that the interfering disturbances are, for the 
most part, of much greater magnitude than 
the carrier current received during the mark 
ing interval. Consequently, when such a dis 
turbance occurs it will cause current to flow 
in the auxiliary rectifier. This current is so 
poled by the reversing arrangefnent that it 
tends to hold the armattire : receiving G 7) 

relay upon either its marking or spacing 
SEE, upon the character of the 

signal being received at the time of the dis 
turbance. - 

The invention will now be more fully 
understood from the following description, 
when read in connection with the accompany. 
ing drawing, the figure of which illustrates 

circuit arrangeemnt embodying the prin 
ples of the invention, s . . . . 
In the drawing, the apparatus of a single 

carrier channel only is shown, it being under 
stood, however, that other similar channels 
may be provided in a multiplex system, either 
wire or wireless. The receiving channel com 
prises the usual selecting circuit S, which 
may be a tuned circuit or a band filter or other 
known device for selecting the band assigned 
to the particular channel. A receiving am 
plifier A is also provided for amplifying the 
received carrier waves, the plate circuit of 
this amplifier being supplied with current 
through the usual choke coil L. The regular 
rectifier or detector tube D is associated with 
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being normally rendered sufficiently negative 
by means of the grid battery CB, so that when 
no signaling current is supplied to the grid 
the plate current of the detector will be zero. 
When, however, an alternating current is loo 
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REE upon the normal grid poten 
tial, a rectified plate current will flow which 

-corresponds in magnitude to the amplitude of 
the received carrier wave. The potential of 
the grid battery CB is impressed between the 
grid and the filament through the usual re 
sistance r, and a condenser C is provided to 
isolate the grid circuit of the detector D 
from the plate battery of the armplifier A. 
The plate of the detector D is connected to 

an operating winding 1 of the receiving relay. 
RR. The receiving relay also includes a 
biasing winding 3 through which a normal 
current flows of such magnitude as to produce 
ES to hold it against its spacing contact, this 
pull being about one-half as strong as that 
due to the rectified current flowing through 
the winding 1 i?h response to a marking sig 
nal. Thus, during spacing signals when no 
current flows in the circuit of the rectifier 
D, the armature is held against the spacing 
contact, but when a train of carrier waves 
corresponding to a marking signal is re 
ceived, the rectified current flowing through 
the winding 1 shifts the armature to the 
marking contact. 
In order to overcome the effects of disturb 

ing impulses, an auxiliary detector D is as 
sociated with the output of the amplifier A. 
The grid is biased by means of a C battery 
CB' which is connected between the grid and 
the filament through a resistance r. This 
resistance is provided in order to prevent the 
low impedance of the grid battery from act 
ing as a shunt with respect to waves transmit 
ted from the receiving amplifier A. Such 
waves will be transmitted to the grid of the 
detector D through a capacity C which also 
serves to isolate the grid of the detector D' 
from the potential of the plate battery of the 
amplifier A. 
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The grid battery CB is so arranged as to 
render the grid of the rectifier D' more 
negative than the grid of the rectifier CB, so 
that no plate current will flow in the detector 
D' until an applied wave is superimposed 
upon its grid with a magnitude greater than 
the normal carrier waves received during the 
marking impulse. Consequently, the de 
tector D produces no effect during the re 
ceipt of normal marking and spacing signals. 
As already stated, however, the disturbing 
waves are usually of greater amplitude than 
the normal signaling currents, and conse 
quently, whenever such a disturbing wave is 
received, a current will flow in the plate cir 
cuit of the rectifier D', as will be described in 
more detail later. This plate current flows 
through an auxiliary winding of the receiv 
ing relay RR in a direction determined by 
the contacts of two polar reversing relays PR. 
and PR’. - 
nected in the loop circuit which is controlled 
by the receiving relay RR, and their arma 

is a pull upon the armature of the relay, tend 

These reversing relays are cons. 
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tures will be shifted to reverse their con 
E. to the auxiliary winding 2 in ac 
cordance with marking and spacing signals. 
The operation is as follows: Assuming 

that a spacing signal is being received, no car 
rier current will be transmitted from the 
Selecting circuit to the receiving amplifier 
and consequently, no plate current flows in 
the detector D or the detector D'. The 
winding 3 of the receiving relay RR is there 
fore effective to pull its armature to its spac 
ing contact so that when a space signal is 
sent through the loop these space signals 
cause the armatures of relays PR and PR to 
rest upon their lower contacts. If, with the 
circuit in this condition, an interfering dis 
turbance should occur, such interfering 
wave, upon being impressed upon the grid 
of the detector D, will cause a plate current 
to flow through the winding 1 of the receiv 
ing relay. Since the disturbing wave will 
usually be of much greater amplitude than 
a normal marking current, this impulse. 
through the winding 1 will be sufficient, 
under normal conditions, to shift the arma 
ture of the receiving relay to its marking 
contact. This action is prevented, however, 
by the fact that the disturbing wave is also 
applied to the grid of the detector D, and 
being of large amplitude it overcomes the 
normal negative potential of the grid D' 
sufficiently to cause a plate current to flow 
over the lower contact of the reversing relay 
PR' through the winding 2 and thence over 
the lower contact of the reversing relay PR. 
This current through the winding 2 is in 

such a direction as to oppose the current 
through the winding 1. It will also be 
sufficient to prevent the current through the 
winding 1 from shifting the armature, be 
cause the disturbing impulse will usually be 
of sufficient amplitude to overload the tube 
D and henee, the plate current of the tube 
D will not exceed its saturation value. Al 
though a greater potential must be applied 
to the grid of the tube D in order to over 
come its normal bias, than need be applied 
to the grid of the tube D, the actual potential 
applied is so great in both cases that the plate 
current of the tube D will also be a satura 
tion current and hence, as great as the plate 
current of the tube D. The effect of the dis 
turbing impulse is therefore neutralized dur 
ing the spacing condition. . . w 
When a marking signal is being received, 

carrier waves are impressed upon the grids 
of the rectifiers D and D. As already stated, 
the grid of the detector D is biased sufficient 
ly negative so that under these condition, no 
space current flows in the plate of the detector 
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D'. In the case of the detector D, however, 
which is biased negative to a lesser degree, a 
rectified plate current flows through the wind 
ing 1 of the receiving relay RR and shifts the 
armature of the receiving relay to its marking 130 
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contact. The polar relays PR and PR in 
the loop circuit thereupon shift their arma 
tures to their upper contacts so that the plate 
of the detector P} is connected to the winding 
2 of the receiving relay in such a manner as 
to cause current from the plate (when flow 
ing) to flow through the winding 2 in the op 
posite direction to that described in connec 
tion with the spacing impulse. 
The effect of a disturhing impulse during 

marking is not always the same. In Some in 
stances the disturbing in pulse appears to 
have the effect of increasing the plate current 
in the rectifier D. This, of course, has no ef 
fect of producing a false signal, and if a cur 
rent is also caused to flo's in the plate circuit 
of the rectifier ID in resp. iise to such a dis 
turbance, such plate client will assist the 
plate current from the r. stifieri to hold the 
armature against the Larkijig coil act until 
the disturbance ceases. The siifficulty arises 
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in connection with disti I: it's . . . 
that they cause a decreas i: I this pi 
rent of the detector ID, the reis is: . 
fect of producing a fals: ags in 'il. 
While the cause of this def: - 
current is not fully undersii i 
ly due to the action of the . 
the capacity C as a grid le: - - 
The disturbing impulse may at lie 
a high frequency wave within the a a 
selecting circuit S, the wave bei: ; ; ; ; ; ; i. 
great amplitude as to overcome the 1: 
negative bias of the grid of the detric: . . . - 
drive the grid positive so that electro, 
from the filament to the grid. Due 
negative electrons passing to the 'r', C. W. 
each positive half-wave of the disti, 
current, 3 agaiive charge is trap exi : i) ; , is 2 - 

grid what ?uickly builds up, aid by e ii ". 
ing this: 3; it; lore negative tends to retiti f : 

E. : :"... t. 
Now. fie amplitude of the distar! 

wave is sit too great, so that the grid of it: 
rectifier (with its larger normal negative 
bias) is list ictually driven E. durii Y 
the positive; half-wave, a rectified current will 
flow in the late circuit of the rectifier D in response to the disturbing impulse. This 
plair carrest may have a value equal to that 
of the sakuration condition of the tube, or ti, 
plate current inay be snailler, depending upon 
the amplitude of the applied wave. in any 
event, the rectified current flows through the 
winding 3 in such a direction as to assist, the 
late current of the rectifier D (if any) and 
ence, tends to revent the false spacing sig 

nal due to the reduction of the plate currit in 
the rectifier C. 
If the disturbing wave is of such amplit lade 

as to actually drive the grid of the the ID 
positive so that the grid draws current from 
the filament, thereby trapping a negative 
charge upon the grid due to the action of the 
condenser C and the resistance racting as a 

grid leak, the plate current of the rectifier D' 
may be less than its maximum or Saturation 
value. Such plate current, however, will be 
in such a direction as to tend to hold the arma 
ture upon its marking contact, and thereby to 
prevent the false sign:li e i e iis ugh the 
current in the rectifier siloi, ie iri'. 
Ze'O. 

While it would lies. . . . . . . - - - siiie for the ci 
wave to be of such great aui iude as . . . . p 6 
sufficient negative charge of . , irid 
rectifiers so that itse 
tubes would be reace 
of such amplitude rare is o. 
false signals produced here: 
few in number that they soul. 

It will be obvious that th: 
les herein disclosed m'y . 
many other organization- ity .iit. 
from those illustrate vs that diarii; is 
from the spirit of the in v 1 it, it is eii is ti in 
the following claims. 
What is claimed is: 
1. In a carrier telegraph . . si ei is re'e v - 

ing channel including a receiv '; it , , means (i. 
e's losive to an interf it, yya , , s: ii 

cli: nic to produce a cur: . . ; in: 
area is controlled by the . . . . . yir 
aliy said current insipils' ti 

It is , : tyi 
s' a , it 

is ti, tend to sold its art; ; ; ; ; 
'Utrict upon which it ri's: i ; 
ii i-rfering wave occurs. 

2. it a carrier telegr; : ". . . . 
iris: 'hannel includini : - it 

ains associated with sail if * , ; ; 100 
; risive to waves of not is t, in 
'eceived it i said ch: it ; : ; , )e- 
sponsive it iiite ifieri is . . . . is ; ; ; ; 
'i of irr at r a litu is is , r, a 

* waves to a 'til is a , . . . . . . , -uc: ; )5 
(als is a lily st; it 

it 

is 

sil instantially 
ieceived way: 's 
with said chari, 
ing waves of as 
being responsiy 
channel of greate aii. 
signaling waves to pro 
rent, means to caust current pulse to 
flow through said auxit asy winding in such 
direction as to assist said operating winding 
when signaling carrier waves are being re 
ceived and to reverse the direction of said lse 

ns 3: sciated 120 
Insive to signal 
12, said means 

s' vas in said 
na; normal 

a praise of cur- 25 
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pulse, through said auxiliary winding when 
signaling carrier waves are not being re 
ceived. 

4. In a carrier telegraph system, a receiv 
ing channel including a receiving detector 
and a receiving relay, an auxiliary detector 
associated with said channel, said auxiliary 
detector being so biased as to be unrespon 
sive to signal waves of normal amplitude 
received in said channel, but responsive to 
interfering waves of greater amplitude than 
normal signal waves to produce a current 
pulse, and means to apply said current im 
pulse to said relay so as to tend to hold its 
armature against the contact upon which it 
rests at the time the interfering wave occurs. 

5. In a carrier telegraph system, a receiv 
ing channel including a receiving detector 
and a receiving relay, an auxiliary detector 
comprising a vacuum tube having grid, fila 
mpnt and plate electrodes associated with said 
channel, said grid being so biased that no 
plate current will flow in response to nor 
mal signal waves but plate current will flow 
in response to interfering waves of greater 
amplitude than normal signal waves, and 
means to apply said plate current to said re 
lay so as to tend to hold its armature against 
the contact upon which it rests at the time 
the interfering wave occurs. 

6. In a carrier telegraph system, a receiv 
ing channel including a receiying relay, said relay having an operating winding, an aux 
iliary winding, and means normally tending 
to bias the armature of said relay against 
one of its contacts, a receiving vacuum tube 
detector in said channel having its plate con 
nected to supply operating current to said 
operating winding and its grid so biased that 
substantially no operating current will be 
supplied in the absence of received carrier 
waves, an auxiliary vacuum tube detector 
associated with channel and having its 
grid so biased that no plate current will flow in response to normal carrier signaling waves 
but plate current will flow in response to in 
terfering waves of greater amplitude than 
normal carrier signa waves, and means to 
cause the plate current from said auxiliary 
detector to flow through said auxiliary wind 
ing in such direction as to assist said oper 
ating winding when carrier signal waves are 
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vember, 1928. 

being received and to reverse the direction of 
current flow through said auxiliary winding 
when carrier signal waves are not being re 
ceived. . - 
In testimony whereof, I have signed my 

name to this specification this 14th day of No 
ROBERT H. CLAPP. 


