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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

cies. A rectifier for each signalin
is associated with the suxiliary 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. i

The foregoing arrangemetit involves set-
ting aside a frequency band for the buck eir-
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
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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

signals
the neighborhood of the signaling frequen:
channel

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 subs_tsmt;ialﬁ!rl zero when normsl
marking signals are being received.’

With such an arrangement, no current will
be supplied by the auxiliary rectifier during
the teception of waves of normal carrier fre-
quency amplitude corresponding to marking
or during the zero current interval
corresponding to spacing. Experience shows
that the interfering disturbances are, for the
most part, of much greater magnitude then
the carrier current received during the mark-
ing interval. Consequently, when siich a dis-

turbance occurs it will cause current to flow

in the guxiliary rectifier. This ¢urrent is so
poled by the reversing arrangement that it
tends to hold the armattre oﬁhev receiving
relay upon either its marking or spacing

contact, depending 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 cannection with the accompany-
ing drawing, the figure of which illustrates

circuit arrangeemnt embodying the prin-
‘diples 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 cireuit of
this amplifier being supplied with current

through the usual choke coil L. . The regular .

rectifier or detector tube D is associated with
the output circuit of the amplifier A, its grid
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
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superimposed 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

s the grid battery CB is impressed between the

grid and the filament through the usual re-

sistance 7, and a condenser C is provided to

isolate the grid circuit of the detector D
from the plate battery of the amplifier A.

10 - 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 8 through which a normal-

current flows of such magnitude as to produce

15 2 pull upon the armature of the relay, tend-

ing 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 ¥h response to a marking sig-
20 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--

25 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-

30 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 ". This
resistance is provided in order to. prevent the

* 35 low impedance of the grid battery from act-
ing as a shunt with respect to wavestransmit-
ted from the receiving amplifier A. Such
waves will be transmitted to the grid of the
detector D’ through a capacity C” which also

40 serves to isolate the grid of the detector D’
from the potential of the plate battery. of the
amplifier A, -

~ The grid battery CB’ is so arranged as to
. render the grid of the rectifier D’ more
45 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

50 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

65 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
60 through an auxiliary winding of the receiv-
ing relay RR in a direction determined by
the contacts of two pelar reversing relays PR

and PR’. These reversing relays are con:.

nected in the loop circuit which is controlled
65 by the receiving relay RR, and their arma-
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tures will be shifted to reverse their con-
nections to the auxiliary winding 2 in ac-
c§rdance 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 consequentlv, 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 suflicient,
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 Iower 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 potestial
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. o
. When a marking signal is being received, -
carrier waves aie impressed upon the grids
of the rectifiers D and D”.  Asalready stated,

‘the grid of the detector D! is biased sufficient-

ly negative so that under these condition: ne
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
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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 II))’ is connected to the winding
9 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 iinpulse appears to
have the effect of increasing the plate current
in the rectifier D. 'This, of course, has no ef-
fect of producing a falsc signal, and if a cur-
rent is also caused to flows in the plate circuit
of the rectifier D’ in response to stch a dis-
turbance, such plate cuirvenr will assist the
plate current from the r: ~tifier 11 to hold the
armature against the marking coutact until
the disturbance ceases. The i

that they cause a decreas:
rent of the detector D, ther
fect of producing a fal.
‘While the cause of this decrv s
enrrent is not fully understu it 53
1y due to the action of the 1. Y
the capacity C as a grid lewk o
The disturbing impulse may fan '€ i
a high frequency wave within the i i
selecting circuit S, the wave vel:
great amplitude as to overcome ith.
negative bias of the grid of the detee:c. .
drive the grid positive so that eleciror =
from the filament to the grid. Du~ :
negative elecirons passing to the pr.¢ woh
each positive half-wave of the distrd
currant, & negative charge is trapyed .
orid whien quickly builds up, and by rend
ing ihs 211 more negative tends to reduee fe
Lo rent,
low, i the awplitude of the disturbing
waye js not Loo, great, so that the grid of the
rectifier T3 (with its larger normal negative
bizs) is not sctually driven positive durving
half-wave, a rectified current wiil
sate civeult of the rectifier D" in
response ihe disturbing impulse. This
lain earrent may have a value equal to thas
of the saiursfion condition of the tube, or the
plate current mzy be smaller, depending upon
the ampiitude of the applied wave. In any
event, the rectified current flows throagl: the
winding 2 in such a direction as to assist the
late current of the rectifier D (if any) and
enice, tends to wrevent the false spacing sig-
nal due to the reduction of the plate currintin
the rectifier I
1f the disturbing wave is of such amplitude
as to actually drive the grid of the tube D
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 »” acting as a

e
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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 convtach and thereby

prevent the false signal eves {hough the plate T
carrent in the rectifier I should be driven to
zero.

While it would be possible forth 1
wave to be of such great awiiiade 2
sufficient negative charge on 't
rectifiers so that e plate surr
tubes would be reda:.ced t zov @
of such amplitude rareiv oo v
false signals produced :lLerel &0

Be iguaved
paral praes

e

few in number that they conl:
Tt will be obvious that th
ples herein disclosed meuy .

many other organization=
from those 1illustrated without
{rom the spirit of the inveniion as
the following claims.

TWhat is claimed is:

1. In a carrier telegraph - sien

ing channel including a rerery ings veisy  means
respousive to an interforin. wase o
chaniel to produce 2 curs.o: impoice nard
means controlled by the peciving velal to
apriy said cnrrent nmpulse to satd velns 50
s to tend to Lold its urs of oo agnit fhe €9
contaet upon which it rest o the frae fhe
inferfering wave OcCuia
9. Tia carrier telegriph =
ingy chanmel including s o
ny assoeiated with said oinar 100
nsive to waves of norn Dt
s yeceived trsold chanbes Srean, De-
coaponsive to interfering o8 witiad
chnmel of greater auplitas o poroel
el waves o proudrns e seere Cub 398
L rpeans o spply il a npise
Drolay a0 ez b e re b i
s the i
ihe i
1

. W
é T\d,‘.ﬂff

salnst

substantials
received wavs
with said chas
ing waves of
being responsiv:
channel of gre '
signaling waves to pre
rent, means 0 cuuss §
flow through said auxitia
direction as to assist said operating winding
when signaling carrier waves are being re-
ceived and to reverse the direction of said 13¢

i
sve to stgnal-
», said means
f WA YeS In said
.than normal
ce a palse of cur-
1 current pulse to
- winding in such
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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-
mgnt 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 recelv-
ing channel including a receiving 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 said channel and having its
grid so biased that no plate current will flow
1n 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

b5

. vember, 1928,

60

66

being received and to reverse the direction of
current flow through said auxiliary winding
when carrier signal waves are not being re-
ceived. 7

In testimony whereof, I have signed my
name to this specification this 14th day of No-

ROBERT H. CLAPP.



