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This invention relates to signaling systems adjusted between the limits stated to practi-

and more particularly to telegraph circuits
in which the signals are subjected to distor-
tion or bias.

5 In transmitting telegraph signals, each
made up of a plurality of impulses having a
definite length, distortion of the impulses and
therefore of the signals may be produced by

various causes inherent in the line or in the.

10 apparatus connected therewith or both. The
distortion with which this invention is con-
cerned manifests itself in increasing or de-
creasing the duration of the impulses which
constitute the signals transmitted over the

15 line. Such undesired conditions may resuit,

for example, from the effect of the travel

time of the armatures of the relays of the
telegraph system, or from the transmission
characteristics of the circuit.

Herein the expression “marking bias” wiil
be used to describe the distorted condition of
signals in which the marking impulses are
of longer duration than the spacing impulses,
and conversely the term “spacing bias” will
be applied to those signals in which the spac-
ing impulses have a Jonger duration than the
marking impulses.

This lengthening or shortening of the im-
pulses may interfere with the proper record-
ing of the signals. In printing telegraph
system, biasing of the signals may result in
printing false characters. If marking im-
pulses are too short (spacing bias) some of
the impulses may not actuate their respective
receiving elements and this wiil result in the
printing of errors. Also, if the marking im-
pulses are too long they may improperly op-
erate receiving elements corresponding to im-
pulses intended to be spacing, also resulting
in the printing of errors. On aceount of this
possible distortion of the signals it is de-
sirable to design and/or to adjust the printers
to correctly record signal impulses having as
great a degree of bias as possible.

An object of this invention is to vary, be-
tween approximately 50% marking and 50%
spacing, the bias of transmitted signal im-
pulses.

A further object of this invention is to
50 transmit signals having a bias which can be
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cally any desired degree. A feature of this
invention resides in an arrangement for indi-
cating the degree and kind of bias of the
transmitted signals,

Another object is to test receiving appara-
tus for telegraph signals to determine the
maximuin bias of the received signals which
the apparatus will tolerate.

To attain the above and other objects of
this invention, a distributor adapted to trans-
mit biased signals, with the bias variable
over a wide range, 1s connected to the receiv-
ing apparatus to be tested. If between the
distributor and the receiver there are no re-
peaters or other equipment liable to cause
further bias of the signals, the capability of
the receiver to record biased signals may quite
accurately be determined.

In the distributor two segmented ring hav-
ing corresponding segments connected in par-
allel are traversed by a brush for the simul-
taneous transmission of the same signal from
each ring. The rings may be adjustable rela-
tively to each other so as to change the phase
relation between the impulses transmitted
from one ring and those transmitted from the
other. If the rings are so adjusted that the
transmission of an impulse from one segment
is immediately followed by an impulse from
the corresponding segment of the other ring,
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the spacing and marking impulses will be of -

equal length and the signals will therefore
have zero bias. If the impulses overlap in
whole cr in part, the marking impulses be-
come shortened and the signals transmitted
have a spacing bias. When a signal having
a marking bias is transmitted, an impulse
from one ring is commenced at some interval
subsequent to the termination of an impulse
from the other ring. During this interval,
2 separate arrangement operates to maintain
the impulse.

The two segmented distributor rings may
conveniently be viewed as being two trans-
mitters each transmitting the same impulses
to the line. One of the transmitters may be
adjusted as to phase with respect to the other.
This viewpoint may serve to classify the op-
eration of the distributor.
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In the accompanying drawings, which dis-

close the details of one embodiment of the in-
vention, Fig. 1 represents a schematic cireuit
diagram of a conventional distributor having
transmitting and receiving rings in which the
transmitting rings and their associated ele-
ments have been modified in accordance with
the invention. With the adjustment indi-
cated signal impulses of approximately 50%
spacing bias are transmitted;

Fig. 2 is a similar diagram of the trans-
mitting segments only of Fig. 1 in their ad-
justment for transmitting signals of apprexi-
mately 0% bias;

Fig. 8 is a similar diagram of the appa-
ratus of Fig. 2 adjusted to transmit similar
impulses of approximately 50% marking
bias;

Fig. 4 is an approximately perspective
view of certain mechanical details of the ele-
ments for adjusting the movable segments of
the distributor; and

Figs. 5,6 and 7 are detail views of a portion
only of the transmitting segments of ¥igs. 1,
2 and 8 corresponding respectively to their
positions in Figs. 1, 2 and 3.

Referring more particularly to Fig. 1, the
receiving distributor RD is of a known type
and is mounted on the same rotating shaft or
to otherwise rotate in synchronism with the
transmitting distributor TD which is modi-

fied in accordance with the invention. The

principles of the invention are inherent in
the transmitting distributer TD whether it
is associated with, or disassociated from the
receiving distributor. The distributor shown
is of the type commonly known as “start-
stop” in which one segment is provided for a
starting impulse, five segments for code im-
pulses, and one segment for a stop impulse.
However, the principles of the invention are
applicable to distributors of other types. In
Fig. 1 a sending start relay 10 and a sending
start magnet 11 controlled thereby serve to
control the starting of the distributor for
each rotation thereof. These elements con-
stitute the sole features of the receiving dis-
tributor RD necessary to be here discussed
or described.

Referring to Figs. 1, 2 and 3 (distributor
TD), the segments 1, 1a, 10, 1¢, etc. are one-
half the usual length, that is, one-half the
length necessary for the transmission of uni-
form impulses with 0% bias. In the descrip-
tion herein given it will be assumed that the

msulating space between the segments is

of negligible circumferential dimension. In
practice this space need be but smali to secure
satisfactory insulation between adjacent seg-

" P . " . ©
ments. For this reason the figures relating
to percentages of bias or percentages of full-
length: impulses herein given will be approx-

Imate to the extent necessitated in a practical

structure by giving a finite dimension te the
insulating spaces between the segments. The
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series of segments 1, 1a, 2a, ete. are adjust-
able to a total extent of tie length of two seg-
ments to the left from their position in Fig. 1.
The other segments and the common ring CR
ave fixed. A cam 0 is conveniently mounted
upon the member carrying the adjustable seg-
ments 1, 1g, etc. When the cam b is moved to
the left it closes the contact ¢ at a point cor-
responding to about 5% spacing bias. Con-
tact @, when closed, closes a circuit from bat-
tery, through relay 12, resistance 13, relay 14,
centact ¢ to ground. 'This operates relays 12
and 14. When they are operated they con-
nect segment 1 with segment 15, segment 2
with segment 20 ete. through their several
contacts. Omne contact is provided for con-
necting the segment 6 with the segment 60.
Segments 6, 60, 8¢ are stop segments and al-
ways transmit a marking impulse. The
transmitting contacts, which are set up in a
known manner by selecting apparatus to con-
trol the sequence of impulses representing
the particular character to be transmitted,
are designated ¢1, 62, etc. These contacts con-
trol relays R1, R2, etc., whose left-hand con-
tacts are respectively eaused to be opened
when the controlling transmitting contacts
¢l, ete., respectively are opened and eclosed
when the respective transmitting contacts are
closed. The relays R1, R2, ete. also have
right-hand contacts which are closed when
their left-hand contacts are closed. The pur-
pose of these right-hand contacis is to pre-
vent an interruption in the intermediate por-
tion of the long impulse caused by the trans-
mission eof two or more censecutive mark-
ing impulses when the rings ave adjusted for
the transmission of marking bizs asindicated
in Fig. 2. The segment 6.is slightly shortened
on its right hand end so that its length is
but 459, of a perfect impulse. One object of
this is that when the movable segments are
adjusted to the extreme spacing bias eondi-
tien shown in Fig. 1, the segment 6 will not
bend the edge of the brush.

Referring to Fig. 4 the contact « is con-
trolled by the cam b which is carried by a
hard rubber or other suitable circular ring
¢ on which are mounted the segments 1, le,
etc. By loosening the adjusting serews, d, e,
etc., the ring ¢ carrying adjustable segments
may be moved by the handle f, the extent of
the movement being indicated by a scale ¢.
Approximately such means for adjusting seg-
ments is known in the art, the new mechani-
cal feature of the present construction being
contact @ and the arrangements whereby it is.
controlled by cam b.

In Figs. 1, 2 and 3. is shown a line L in
which is included a conventienal representa-
tion of a receiving printer in the ferm of &
magnet RPM, and a sending transmitter
which, when idle, normally closes the line at
the contact 15. It will be assumed that it
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ig desired to test the ability of the printer
BPM oo bumu on biased signals.

The operation will now e discussed in
connection with Figs. 1,2,3,5,6 a ad 7.

Figs. 1and 5 Leplasent the ad}ns‘tlnem of
the appalatus for the transmission of im-

pulses with 50% -spacing bias. The length
of a normal mlpulse would cover two seg-
ments such as 10, 1e. However, the brush B8
in passing over the segment 10 closes no cir-
cuit. In passmo over segment l¢ a circuit
is closed from the lefi-hand contact of relay
Ri, through segment Ie, brush B and ring
CR. ‘Nﬁea contact ci 1;, closed a marking

impuise of 509 length m transmitled a indi-
_ltel in Fig. 5. The relay R1 also ¢l oses its
11g; s-hand contact Phls closes a path frem
the segment 20, Lh“oLwh the right-hand con-
tact of RI, to the Ieu hand contact of R2.
T¢ the second impulse transmitted under the
control of the contact ¢2 is a marking impulse,
a path will be closed from ring ¢h, mmuu’“
brush B, s .47), right- hand contact of
relay RI, eft-hand contact of re-
lay R2, thy the continuity of
the impqlbea transmission. If,
howevei, 1@ spacing im-

segment
and
1US p;esewm
s in actual

J
next impulse is a

pulse th\, lay ’32 "Vﬂl not be-operated and
the p L h C osed by the right-hand contact of
1‘01 V R1 will b° without effect.

The ring of segments 1, 1g, etc. may be ad-
jusuud to the left to decrease the s pacing bias
until finaliy a posi‘zion of 0% bias is reached
as 'qdi ated in Figs. 2 and 6. -Referring to
those figures it will be scen that at a point
o1 spunchnc to about 5% spacing bias the
contact ¢ is closed by the cam 6. There may

be a small region between 0% bias and 5%

spacing bias 1n which the segment 1 will be
imuectlv\, to increase the length of the trans-
mitted impulse. This will not be important
because it will practically never be necessary
in testing to send signals having a bias be-
tween 0 and 5% spacing. When the adjusta-

bie ng‘noms have reached the position shown
in Figs. 2 and 6 the contact ¢ will cause the re-

lays 12 and 14 to be operated. Their contacts
will close circuits connecting segment 1 with
segment 10, segment 2 with ¢ seomﬂnt 20, seg-
ment 3 with segment 3, ete. “From ms“eu
tion of the drawmgs it will be clear that the
length of the marking impulse under the in-
Tuence of relay R1 will be equal to the length
of segment 1 plus the length of the segment
l¢ and so likewise for the Jmpulses controlled
by the other relays R2, B3, ete.

If the adjustable ring of segments 1, le,
ete. is adjusted still further to the left, the
condition shown in Figs. 3 and 7 is ap-
proached. Contact @ remains closed and the
segment 1 remains connected to the segment
16, A marking impulse, tmnsmluted bV the
closure of the left-hand contact of relay R1,
under this condition, is equal to the combined
lengths of the segments 1, 16 and le. Here

3

likewise the right-hand contacts of the re-
lays R1, B2, etc. will serve to preserve the
continuity of successive marking impulses
whenever the segments 1, 25, etc.are suofhtly
to the left of the respecéive seomentb le, 2a,
etc., that is, for conditions of ] just less than
50% bias marking. However, the right-
hand contacts of the relays R1, B2 will be
ineffective whenever the succeeding impulse
is a spacing impulse.

The distributor as described is capable of
adjustment to send out signal impulses with
any desired degree of bias for ascertaining
the precision of ftdjustment of receiving
printers under repair, for sending variably
biased signal nnpuises to subscribers’ sets for
testing and adjusting their receiving print-
ers; for testing lines and circuits to be used
for printer operation, and for other purposes.
It may aisc serve in emergency for the actual
transmission of signals. The principles of
the invention are not limited in the applica-
tion to start-stop distributors, but may be
employed in distributors of the continuous-
ly rotating type. Certain modifications in
the circuit arrangements may be made in
modifying distributors of slightly difierent
design to incorporate embodiments of the
present invention.

What is claimed is:

1. In a distributor for the transmission of
biased signals, a plurality of sets of distribu-
tor transmission segments and means for ad-
justing one set of segments with respect to
the other whereby any normal combination
of impulses may be transmitted with any de-
sired .degree of bias within certain limits.

2. In a distributor in accordance with
claim 1 a circuit controller effective under
the control of the adjustment of one of said
sets of segments with respect to the other to
conuect another set of segments to at least
one of the first named sets of segments to
fill in gaps between a,d] acent marking im-
pulses.

3. In a communication system, the method
of testing recording apparatus which method
comprises transmitting signal characters at
a known rate to said apparatus, said char-
acters consisting of code combinations of
spacing and marking impulses, gradually
varying the length ratio of the spacing and
marking impulses whereby to -determine
within what limits the signal is correctly
recorded, and simult fmeously with the trans-
mission mdlcatmg the ratio of the impulse
lengths at which incorrect recording occurs.

4. A distributor for impulse transmission
and reception systems in which a solid ring
cooperates with a plurality of segmented
rings, the segments of the segmented rings
being of a length less than a normal unit
1mpulse to be transmitted, means whereby at
least one of the segme”lted rings may be ad-
justed with respect to another to vary the
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length of the impulses transmitted, and a
brush conductively bridging all of said rings.
5. A distributor having a plurality of
series of segments, one series of which is ad-
justable with respect to another, a contact
controlled by the position of adjustment of
said adjustable segments, circuits controlled
by said contact to connect or disconnect cer-
tain segments of one of said series to or from
certain segments of another of said series.
6. A transmitter for the transmission of
spacing and marking impulses of variable
length comprising a series of segments spaced
apart by a distance greater than the necessary

‘dimension of an . insulating space between

segments and of a length suitable for the
transmission of minimum length impulses,
another series of segments adjustable beyond
the ends of said first series of segments re-

spectively, and a conductive brush bridging

both of said series of segments to the com-
mon ring.

7. In an arrangement in accordance with
the immediately foregoing claim, a relay ar-
rangement for connecting certain segments
located between the ends of one of said first
series of segments and the ends of the other
series of segments with certain segments of
one of said series of segments.

8. In a distributor, a series of segments of
a length adapted for minimum marking, an-
other series of segments adjustable to ex-
tend the length of impulses transmitted by
the first series from a minimum marking
fength to a length of approximately unbiased
signals, contacts controlled by further ad-
justment of said adjustable series of seg-
ments to control the connection of still other
segments to further increase the length of
transmitted impulses up to the maximum
marking bias, whereby substantially any de-
gree of biased signals between a minimum
marking and a maximum marking may be
transmitted.

9. A distributor having fixed segments and
movable segments, a scale adjacent to the
movable segments to indicate the bias of the
signals corresponding to a particular con-
dition of adjustments.

10. A distributor having fixed segments
and movable segments, a contact controlled
by movement of the movable segments to
certain positions to control the connection of
certain of the fixed segments to certain of
the movable segments.

11. A distributor of the rotary type having
segments adjustable to transmit to a line
signal impulses variable as to bias within a
certain range of bias, the degree of bias of
mmpulses as transmitted to the line being
solely dependent upon the adjustment of the
adjustable segments, in combination with an
indicator to indicate the exact degree of bias
for which the segments are adjusted.

- 12. A distributor for transmitting to a line

1,847,151 -

a succession of marking impulses and spac-
ing impulses adjustable as to duration and
being arranged in accordance with a code to
indicate a desired character, said distributor
comprising a segment for transmitting a start
impulse, a segment for transmitting a stop
impulse, and a double series of segments for
transmitting code impulses, said double series
of segments being adjustable with respect to
each other from a normal position of zero
bias in one direction to apportion a part of
the time of spacing impulses to marking im-
pulses and in another direction to apportion
a part of the time of marking impulses to
spacing impulses.

In testimony whereof, we have signed our
names to this specification this 11th day of
August, 1930.

EDWARD F. WATSON.
ARTHUR E. HUNT.
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