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5 Olmms. :

My mventmn rela,tee to a.ppa,retus for mdlcat-—
ing the character and magnitude of 51gnal dis-
tortion in telegraph systems:and is particularly
mtended for use in start-stop systems.

-5 In systems of this kind the telegra,ph signals
are usue.lly received from the line by means of a
relay. At terminal stations the line relays repeat
the signals to prmters connected in their respec-
tive local circuits.: The relative lengths of the
10 received “markmg” and “epacmg” signals are
affected by changes in line conditions such as
leakege variations resultmg from weather
changes, induced pctentw,ls earth potentials, etc.
The signals can be restored to normal pPropor-
156 tions by readjusting the receiving relay or by
readjusting . the cperatmg current.
It is customary to. observe clcsely the prmtmg
of 1nccmmg messages for errors and. when an

error is seen which indicates that lme ccnd1tlcns -

20 he,ve changed and readmstments are necessary

the .circuit is 1nterrupted and the distant station

transmits a rhythmic 51gne,1 The signal is ob-

| served on a meter connected in the local receiv-
ing circuit and used as a gulde in makmg the

25 necessary readjustments. Such procedure is
wasteful of line time and hazardous to telegraphic
aceuracy. It is very desirable to: correct the ad-

justment of the receiving instrument before lme

conditions change enough to cause printer errors.
The purpose of my invention is to provide
g signal bias and distortion . indicating - means
wh1ch can be applied to a circuit while telegraph
messages are being received over the circuit. By

30

means of my invention the. cperatmg ma.rgm of
g, circuit can be cbserved and corrections can be
made in the ad;ustment of the mstruments mth— |

K

- out dlsturbmg the ncrmal cperatlcn of the cir-
cuit. |

" with the transmltted signal impulses.: The disc

is provided with radial slots which pass in front
of a pair of glow lamps of different colors and

which are flashed momentarily upon the recep-
tion of marking or spacing signal impulses. . By
observing the position of the slots with respect
to a datum line as they are illuminated by the

- 45

lamps, it is evident that the departure from the

- normal position will indicate the dlrectlcn and
- 50 amount of the signal distortion.
' My invention will be clearly understccd frcm

the following description when considered in con-

nection with the accompanying drawing and its
scope will be pointed out in the appended claims.

- §5. 'Flgure 1 111ustrates dlagramma,tlcally one embcdl-

I eniplcy a scenmng dzsc such as tha,t emplcyed-
in a stroboscope, whlch is rotated in synchronism

(ClL. 178—-—-69)

ment of my mventlcn Flgure 12 shcws Q mcdlﬁ--
cation of the sca,nmng disk; end Flgures 2 and -3

shcw modifications thereof.

Referring to Fig. 1, the scanning dise 5 is prc-'- o

vided with radial ulcts 8, spaced to conform with

the units of the telegraph code, each unit or code

g

30

character consisting of a uniform number, usual-

marking and spacing signals. Two glow lamps,
preferably of elongated arcuate tubular shape,
emitting light of different color respectively, are

1y five, of impulse es of di ’ferem combinations of

positioned behind the disc so that the flashes of

light will appear through the slots as they pass

in front of the tubes. One lamp is flashed mo-

mentarily upon the reception of a spacing signal

10

and the other upon the reception of a marking

signal,
negative glow type, one being a neon glow lemp
and the other a mercury vapor glow lamp. =

‘The scanning disc 5 is mounted thrcugh 3
frlctlcn clutch 8 upon the shaft 9 of a small
constant speed mofor or a small self-starting

‘synchronous motor, not shown, driven from the
contacts of a tuning fcrk in synchrcmsm w1th

the signals.

‘The relay 10 is ccrmected to a telegra,ph cir cult'

over which are received the signals to be observed.
The marking and spacing contacts of the relay

The lamps 7, 7’ are preferably of the

8¢

are connected to one pole of the separate ground-

ed batteries B, B’, and through condensers C, C’
to the primary wmdmgs of spark coils K, K.
The start magnet 12 of the start-stop *nechamsm

‘is connected to the spacing contact of the relay.
The: seccndary windings of the spark coils are
- 90

ccnnected reepectlvely to the glow lamps 7, 7’.
- The operation of my signal distortion mdlcetcr

85

Wlll be readily understood from the above de-

tailed description of the various parts of the ap-
paratus. - When the apparatus is in the “rest”’
position, as mdlceted in Figure 1, the tongue of
the relay 10 is held against the marking contact m

95

and condenser C’ will receive & charge from hat- 5

tery B’. The first signal impulse of each charac~

ter is the spacing start pulse which causes the -

relay tongue to engage its spacing contact there-
by energizing the start magnet 12 which with-
draws the catch 14 from the stop 15, permitting
the scanning disc 5 torotate. During this interval

condenser C 18 charged frcm the battery B. The

next impulse is ‘marking, causing the relay tongue

to engage the marking contact, thereby discharg-

ing the condenser C through the relay tongue and
primary winding of sparking coil K. The high
secondary voltage induced in the secondary wind-

mg cf the spa,rk c011 prcduces 2) mcmentery ﬂash

105
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20

- signal.

the signals to be unbiased.
‘relay 10 then remains fixed while observations
- Any biag ob-.
- served Is corrected by adjusting the line relay -
which repeats the signals into the receiving ecir-
cuit.

in the glow tube 7’ which is scen through a slot
6 at the position X, if there is no distortion in the
Thereafter each movement of the relay
tongue and ooz:.sequently each flash of light {from
one tube or the other should ooour when a slot
occupies tha of-'-'ztlon X. |

In practice the winding of

elay 10 is ;:a,oked or

conunected in series with the telegraph printer in
-order to observe the sighals being received by the
The relay 10 is given a predetermined
adjustment which insures that the printer is re-

printer.

ceiving unbiased signals when tho mdloator shows

and corrections are being made.

a circuit with a repeating relay instead of a

printer. - The flashes of the dif
senting marking and spacing signals will appear

- In juxtaposition at X if the receiving relay is

25
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properly adjusted. A:oy angular displacement in
the flashes from the two lamps Indicates a Dbias
in one direction or the other. That is, the rela-~

tive lengths of the marking and spoomg signals

are not correct and- it will he Joooossary to load-
Jllot the bias of the line relay. -

ne failure of the lights to appear repeatedly
a0 too normal position X indicates signal distor-
tion to the extent of the scattering of the light
flashes. A prepondsrance of light flashes to the
right or lef{ of the normal vosition X indicstes
diif
the sending and receiving. ends of the line. This
may alsg be indicated by a systoma,tlo soa;i;termg
of the light flashes.

Unbiased sisngls are ootamod when tl‘le lmo
relay is 50 adjust ed that the light flashes from
the two lamps occupy the same ansle regardless
of the other forms of distortion or the normasal
position X. My signal distortion indicator is
therefore useful in maintaining the adjustments
of singie line relays during variable line leakage,

instead of viewing the lamps through slots in
the smobosoopo disc, I may arrange s series of
narrow mirror surfaces 16 on the disc and position

—

. the two glow lamps with an associated reflector

50

55

17 1 front of the disc as shown in Fig. 2, so that
the flashes of lighty will be reflected to the eye of
the observer by the mirrors. The efiect, of course,
is quite similar to the arrangement of Pigure 1.

- In order toreadily identify the respective pulses

the slots may be prowded with smoll apertires 62
| wll&"lg{:}d spirally around the d:r.sh in the manner -

~indicated in Fig. 12,

60
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‘marking or spa,om

- I have shown a modification in Figure 3 Whore-
in a series of rovolvmg contact arms or elec-
trodes 20 are employed to distribute the high po-
tential from tne secondary windings of the spark

ecoils to a series of small glow lamps arranged in

pairs as shown. As the electrode arms pass over
the switch points 21 a lamp from one group or the

other wﬂl flash at the instant of discharse from

one spark coil or the other in aooordonoe with the

olgnals 1nd1oat1ns:r a bias or
signal distortion in the same manner as Dnrevi-

ously deooﬂbed for the ar rangemoot Of Flguve 1.

In the above desorl‘otlon T have rolorrod only

t6 single owront operotloo and have shown that

this device provides a means for readily main-
taining the adj ostmem of single line relays. to

meet line conditions during changeable weather
without interrupting the nox ‘mal oper atlon of the

The a,d:mstment of

‘erent colors repre-

erences in the speeds of the driving motors at

1,971,148

circuits. It will be evident that the same device
can be used for detecting bias or distortion on
polar circuits., By reason of the start-stop mech-
anism for maintaining synchronism the indica-
tion of signal distortion or a bias in the receiving
relay is rendered -exceedingly accur ate,- speod
errors bemg practically eliminated: |
I ololm

1. A sighal dlStOI‘th”l indicator for a telegraph

_system comprising a relay responsive to periodic

mgnals of marking and spacing character, a plu-

rality- of Juxtaposed gaseous conduction lamps, a
‘stroboscopic scanning disec provided with slots
‘adapted to register successively with a datum line
‘when -passing_in front of said lamps, a continu-

ously operating motor for rotating said disc in

U 1 - substantial synchronism with the signal im-
oimilarly the reiay 10 may be given a pre-~
determined adjustment suitable for operation in -

pulses, start-stop means controlled by said relay

for releasing said disc and means controlled by

sald relay for momentarily flashing one or the
other of said lamps Wlth eaoh ohange m pola,rlty
of said sx.gnals SR

- 2.°A 51gna1 distortion mohoator for a telegraph

80

85

90

system comprising a relay responsive to periodic

signals of marking and spacing character, a plu-
rality of Jjuxtaposed gaseous conduction lamps, a
constant speed motor, a soanmng disc frictionally
mounted upon the shaft of said ‘motor and pro-
vided with sighting elements f or ghserving flashes
from said lamps, said s:tghtmg elements: bomg
spaced apart at intervals such that they SUCCeS~
sively pass in front of said lamps in synohromsm
with the signal impulses; a start-stop device
adapted to arrest said disc after each revolutmn

andheing released undsr the control of said relay

and means under the: oontrol of said 1e1ay for
ﬂashmg one or the other of said lamps at oaoh
initial change in polarity of said signals. - '
3. A mgno,l distortion indicator for a telegraph
system oomprlslng g receiving device Tesponsive
to periodic signals of marking and spacing ‘char-
acter, a plurality of juxtaposed gaseous conduc-
tion lamps, a constant speed motor, a scanning
device frictionally driven by said motor and pro-
wdod with sighting elements for observing flashes
from said Iamp a stop device operating to arrest
said soonmng dewoe after each cyclic movement
thereof, means controlled by a signal impulse to
withd draw said stop device, and means controlled

by said receiving device to flash one or the other =

of ‘said lamps with eaoh oha,ngo m polorlty of
S&ld sugnals 5

4, In & mgnal dlStOI‘thIl ‘indicator- for a- tole-
graph system the oombmatlon witih a source of
uniform code charactol signals composed of
markmg ond spoomg impulses, of a plurallty of
juxtaposed gaseous ‘conduction ‘lamps, ‘a rotary
scanning device frictionally driven from a con-
stant speed motor ‘and having sighting elements
for: observmg flashes from said lamps, said ele-

'ments being- so disposed that they successively
pass in front of the lamps at intervals corre-
‘sponding with the impulses of the code charac-

ters, a stop dev1oe operating to arrest said- d1so
after each rovolutmn means controlled by a sig-
nal 1mpulse to withdraw said stop device, and

means controlled by the signal impulses for ﬂash_

ing one or: the othor of said. lamps depending

upon the mar kmg or spaomn' ohomotorlstm of the .

1mpulse , |
5. In a °~1gna,1 dlstortlon mdloa,tor for , tele-

_,'gro.ph system, the oombmatlon with a source of

uniform oode oharaoter mgna,ls composed of

'marhmw and. spaomg 1mpulsos of a relay respon- -
sive to said s:agnals a plurality of juxtaposed gas-
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éolls ¢onduction lamps, 4 rotary scanning device
frictionally driven from a constant speed source
and provided with sighting elements for observ-
ing flashes from said lamps, said elements being
so disposed that they successively pass in front
of the lamps at intervals corresponding with the
reception of the code characters, a stop device

operating to arrest said disc after each revolu-

tion, means controlled by a signal impulse to

withdraw said stop device, and means controlled

by said relay to flash one or the other of said

lamps with each change in polarity of said sig-
nals. | _
- RALEIGH J. WISE.
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