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1
Thls invention relates to telegra,ph systems and
more pert:tculerly to the ehmma,tmn of bles in
telegraph signals. |
- An object of this invention is the ehmmatmn
~of bias in telegraph signals. |
The invention herein is exemphﬁed in the
present embodiment of the invention in a radio
telegraph system, but the invention may be mdely
applied in other telegraph systems.
- In certain types of telegraph signal tre,nsmrs-
sion, marking and spacing signal elements are
of two different current conditions. 'These cur-
rent condltmns may be current and no-current,
positive and negative current or current of two
different frequencies or magnitudes, ete.
In the present embodiment, the invention is

applied to a 2-tone or frequency modulation tele-_

graph system in which signals are formed by
- transmitting succeqswely brief pulses of one or
the other of two frequencies. We shall refer to

these two conditions heremafter S -“me,rkmg”-_

-ahd “spacing,” respectively.

The telegraph siecnal code cenmdered hereln |

consists of various combinations. of successive

pulses of these two frequencies, each for a. definite
length of time. It follows that if for any.reason

" (CL 178—66)
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a fixed trave] time.
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is that one of the two sighaling eenditionsl is of

longer duration than the other by an interval
equal to twice the travel time of the armature,
the travel time in each direction being substan-
The

shorter the interval of contact engagement, the

tially equal. This interval is appreciable.

larger the ratio of hias to signal length, assuming
- Bias tends to limit the speed

of operation of telegraph transmitters. As the
speed is increased, bias seriously affects reception

and in transmission at high speeds often becomes

a limiting factor. | |
" Various methods of bias elimination are kneWn

in the art. None of the presently known methods
would be effective, however, to eliminate bias in
the radio telegraph system to which the bias elim-
ination of the present invention is applied. |
- The invention may be understood from refer--
ence to the attached drawings, in which:

Fig. 1 shows a well-known radio telegraph sig-
nal transmitter which does not include the bias
elimination errangement of the present inven-

L tlon: '
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Fig. -2 shows the radio telegre,ph s1gna,1 trans- _.

‘mitter per Fig, 1 in which the bias elimination

-arrangement of the present invention 1s 1ncor-

~the duration of one of the two conditions becomes

distorted beyond a- certain point, a character

- other than the desired character will be produced.,
~ If this distortion is systema,tm causing a length-

ening of all marks or g, lengthening of all spaces,

30

~-and furthermore if 'its character. is such that an

interchange of the marking and speemg func-

tions of ‘the current controlling the tra,nsmltter |

causes the distortion previously associated with
~ the marks to become associated with the spaces

and vice versa, thls dlstortmn 1s referred to tech-.

nically as bias.

In conmdermg the effect of bms in producmﬂ'.

mcerreet mgnals it is pointed out that b1ee con-

stitutes only one kind of distortion and is alge-

- _'brelcelly additive to all other kinds of. distortion.
- In the present embodiment this bias is caused
by the travel time of an armature operating be~
. -tween - opposed contacts.
poses, it will be assumed that it is desired to

transmit a uniform series of telegraph “dots.”

‘Por illustrative pur-

porated; |
Fig. 3 shows a telegreph receiver a,rranged to

cooperate with the transmitter per Fig. 2 so as
to produce unbiased telegraph signals; and

Figs. 4,5 and 6 are chagrems used in eXplammg |

| the invention.

‘Referring nerr to Flg 1 Flg 1 ehows 9, tele-'

~graph conductor 10i which is connected to a

35

direct current telegraph -sending circuit, not

- shown. In response to direct current telegraph
- impulses impressed through conductor 181 on the
- winding of polar relay 102, the armature 103 of

40
-'_1i;s spacing contact 105, a circuit may be traced
from. ground (08 through positive battery 10T

45

1. e, signals in which marking and spacing inter-

,VELIS are equal. -
‘with each of 1ts opposed contacts for equgl in-
tervals, ‘but the transmitting circuit controlled.
by the armature is S0 arranged that the travel
time of the erma,ture in each direction between

The armature is in. engegement |

‘relay 102 is a,ctue,ted to engage the opposed con- -
-tacts 104 and 105,

When the armature 103 is in engagement W“.tth |

and resistance {08 to Junctlon point 109, where

~parallel branches are formed. One branch ex-
- tends from junction point 109 through contact

105 and the armature of relay 102 to ground
116,

“point 139 through the right-hand portlon (0

50
~parallel branches are formed. One parallel
“branch connects to the grid of a well-known
- reactance tube {13,

_-contacts is-added to the duration . of a partleula,r :

.one ef the two mgnalmg cond1t1ons ‘The result

95

of resistance t{{ to junction point 112 where

The other parallel branch
extends through the left-hand portion (12 of
resmtence il to ground [15. Wlth the c1rcuit

Another branch extends from junction :
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in this condition with dlrect' grcund {16 con-

nected to junction point {09, the grid of re-

actance tube 113 is at ground potential. In re-

sponse to this, reactance tube 113 will cause a |

frequency fi to be emitied by the tre,nsmlt_ter by
any one of several well-known methods.
output circuit:-of tube .[13 is ultimately. connected

to g transmitting antenna, not shown. ‘Reference
is made to Patent 2,258,470 to Karl Rath, Octo-
10
I. R E proceedings of October 1935 ior explena,- o

“ber 7, 1941, and to an e,rtlcle by Travis in th

tions of the manner in which electronic: reactance
devices ccntrcl tuning or oscillating frequency,

The

and such disclosures constitute a pa,rt of thrs |

present disclosure.
As long as armature 163 remems in -engage-

ment with spacing contact {95, the .transmission:

‘The
instant that the armature (62 disengages -from

20

of current of freguency fi will continue.

‘contact {03, however, ground 1% will be discon-
" nected from -junction -point (85 and from the
grid -of tube 413.
the potential impressed -between point -LiZ and

ground 115 -will -be impressed betwcen the grld
of itube 143 and: grcund -

Tn response to -this, -a current of frequency ifé

fimll flow in the output -cireuit -ef reactance tube
-§=f8.

15

g,
fcelved sienal impulses :are conducted through

The manner in Wthh the receiver per Fig. 3

functions to translate the signals per curve d

Pig. 5, transmitted by the apparatus per Fig, 2

into unbiased signals will now be described.
Eefer to Fig. 3. Fig. 3 shows a receiving device

erraneed to receive the signals transmitted by
From the reeeiving -antennae the re-

conductor 38f. Signals of frequency f3 and f4

.gre passed through band-pass filters 302 and 3e3,

Trespectively. - Signals of frequency fm are sup-
‘pressed by hoth filters.

Signals of frequency f3
and 74 are impressed on detectors 304 and 393

:and :corresponding rectified impulses are im-
pressed:on the mlddle and top windings of polar

 relay -386. If it is assumed that there is no
- Tortuitous distortion present due to static snd

A positive pctentlal equal to

This -condition -will persist -during the in-

terval while armature -102 is traveling from -con-

tact 185 to contact 104, plus the -interval -while
armature {82 remains in. engagement -with con-

80
-so that signals of the intermediate -frequency

tact (84, plus the interval while -tlie -armature .

182 s traveling from -contact 184 -back-to -contact
{08, The current -of frequency fi will flow only
during the interval while -the armature . 182 is in
engagement with contact 103.
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Thus -with - the
arrangement per-Fig. 1 the: duration of the mark-
 ing signal element will exceed : the duration of

- the spacing signal element by the sum of .the

armature -travel tlrnes 4in each direction. |
This:is-indicated by :the curve bin Fig. 4 ‘where

frequency is plotted against time. It-is: assumed
~that unbiased signals are received through con-

ductor 181 as-indicated dn curve.qa in Fig. 4. ‘The

duration of the marking signal element -461 cor-
-responding to frequency f2 is longer -than the

that there is no drift in frequencies, the boitomn

winding ‘of relay 386 is not required. The ar-

matuie of relay 2586 upon being onerated {o one

contact or the-other will remain .in -engagement
with that contact -until the following -marking

or specing impulse is received. "Thus the- travel

time of the armature of -relay 262 in one direc-

tion will be added say -to the -marking ‘interval

and the travel time in the: cpp051te direoction will
~-be added to -the spacmg mtervcl 611111111&13111“‘

In cases where there is- fertulteus dlstcrtlen due
to static or where there is a. drift in -frequency

fm are not sufficiently attenuated by filters 3902

and 303, the relay 306 may include a windingar-
ranged -as is-its bottom winding in Fig. 3.

When the -armature -of relay 386 engages 1ts_

contact 3871 a circult may - pe traced from ground

through negative battery 310, contact 301, re-

sistance 309 and the bottom- Wmdmg of relay 385

back 10 grcund The effect -of -current flowing

-thrcugh this circuit tends ‘to hcld the -grmature
of relay 306 in engagement with contact 201,
When the armature of relay 306 engages -contact

3085 circuit may be- traced from ground:through

duration of the spacing signal element 402 .cor-

responding to frequency f1 by an amount equal
“to -2¢ .or twice the armature ‘travel -time.

Refer now to Fig. 2. In Fie. 2, a-resistance 2471 <

has been added to the input circuit .of the re-

‘actance tube 243. When armature 263 of relay

232 is In engegement with spacing .cantact 289,
ground 2486 is connected to junction. point 289.
The grid of the tube 213 is at ground potential.

- A frequency indicated by f3 in Fig. 5 is trans-

mitted. When contact 264 is engaged, resistance
217 is short- crrculted by -a path frem point 289

through armature 203 and contact 2B& to point

218, A positive potential 1s impressed between

the grid of tube 213 and eround. The frequency

transmitted by reactance tube 213 is indicated by
f4 in Fig. 5. “When the armature 203 is travel-
ing between contacts 284 and 208, in either direc-

“tion, resistance 217 is connected in the input cir-
cuit of tube 213.

impressed between the grid of tube 213 and
~ground and a frequency fm intermediate f3 and

74 will be transmitted, as indicated in Fig. 5

durmg the travel interval in each direction.

Assummg unblased signals received through

_ccnductcr 281, as indicated by curve ¢ in Fig. d,
“the signals trensmltted by the tube 2I3 Wlll be
as indicated in curve d in Fig. 9.

Ly
Tt {

ground. -The €iI

positive battery 311, contact 308, tesistance 309,

and the bottom winding of relay 306 back to
rect of current flowing in ‘this
path- tends to ma,mtemthe armature:of relay 308

in engagement with contact 308. ‘The currents
flowing through the bottom: wmdmg of relay 306

may be edJusted <o that they are eﬂectwe 10
maintain the armature of relay 306 in engage-

ment with the contact to which it was last op~
erated against the effect -of such current of the
“intermediate frequency fm as may be passed
by the band-pass filters as well" es egamst the

._effect of the usual static.

(i)

In curve e in Fig. 6, f3, 74 a,nd fm are plotted
against attenuation for spacing _e,nd me:rkmg fil-

ters 302 and 303, res::aectl.velsr

What is claimed is: -
1. In a ‘telegraph system a telegraph trans-

'.nntter o reactance tube in said transmltter a

~ grid in said tube, g keying device comprising an
| armature controlling said ‘tube, a first means, -

A  positive potentlal smaller |
in value than for the me,rkmg condition will be

5 comprising a resistance circuit of g first magni-

tude connected to said grid, responsive to the :op-
eration of said keying device for generetmg a

| ‘marking signal of a first frequency when saad |

75

“armature is in a first position, a second means,

comprising a grounding circuit for said grid, re-

‘sponsive to the operation of said keymg device for
- generating a spacing signal of 3, second freguency,

different from said first frequency, when said |

‘armature is in. a seccnd pcsrtrcn a third means,

COIIIDI'ISlIlg a rescstance c1rcu1t of a secend mag-



nitude, different from said first magnitude, con-
nected to said grid, responsive to the operation

of said keying device, for generating an impulse

of a third frequency, different from said first
and from said second frequency, continuously
throughout the interval while said armature is in
transit between said first and said second posi-
tions, telegraph signal receiving mesns responsive
to the reception of signals of said first and said
second frequency for indicating a marking sig-
nal and a spacing signal respectively, said re-
celving means including also signal transition

bias elimination means for protracting said mark-

Ing signal or said spacing signal during the re-
ception of impulses of said third frequency.

2, In a telegraph system, a telegraph trans-
- mitter, control means connected thereto, said
- Imeans comprising a telegraph signal sending re-
lay having an armature and marking and spac-
ing contacts thereon, a reactance tube, g poten-
tiometer, a grid in said tube connected to g point
on said potentiometer, means interconnecting
said contacts and said armature to said potenti-
ometer, responsive to telegraph sisnals received
by said relay, for impressing potential of a first,
second and third magnitude on said grid, while
sald relay is in engagement with said marking

contact and said spacing contact and while said

armature is in transit between said contacts, re-

spectively, for generating signals of three differ-

ent frequencies for marking, spacing and transi-
tion impulses respectively, a telegraph receiver, a
filter in said receiver for suppressing current hav-
ing a frequency corresponding to said transition

impulse, g telegraph receiving relay in said re-

ceiver, and a local locking circuit connected to

said relay in said receiver for effectively adding

said transifion impulses to said marking and
spacing impulses to eliminate bias.
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3 In g telegraph signal transmitting circuit,

a telegraph signal transmitting relay, a winding

on said relay connected to an incoming telegraph
circuit, a marking contact and a spacing contact
on said relay, said spacing contact connected
directly to ground, an armature on said relay
engaging said contacts under control of said
winding, a reactance tube, a grid in said tube, a
first circuit extending from grounded positive -
battery directly through resistances Ri, Re, Ra3
and R4, sequentially, in series to ground, g second
circuit extending directly from the junction be-
tween said resistances Ri1 and R to said arma- |
ture, a third circuit extending directly from the

Jjunction between said resistances Rz and Rs to
sald marking contact, a fourth circuit extend-
ing directly from the junction between said re-
sistances R3 and R4 to said grid, said circuits co-
operating to control said tube so as to generate
therein currents of three different frequencies,
namely, fi, f2 and f3, as said armature engages
sald marking contact and said spacing contact

and as said armature is in transit in ‘both direc-

tions between said contacts, respectively-
ANDREW L. MATTE.
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