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Thls invention relates to start- -stop print--

- ing telegraph systems and more particularly
to regenerative repeaters for use in such
systems ’

‘The primary ob]ect of the invention is to

7 reduce the expense of regenerative repeaters
for use in start-stop Drmtmo telegraph sys-
tems. A more specific ob]ect is‘to regenerate

and repeat start-stop telegraph signals with-
out the use of the usu‘tl _rotary dlstrlbutor

10
equipment,

A feature of the 1nvent10n is a start- stop'

regeneérative repeater having, in lieu of a ro-
tary distributor, a vibrating relay for tim-
ing individual signal impulses, and a second,
slower speed mbratmg relay for stopping the
first vibrating relay at the end of each series

of impulses. comprising: a signal chavacter.

In telegraphing over long conductors, par-"

og ticularly conductors exposed: to interference

O

“from ‘such sources as induction from neigh-

boring conductors, “earth currents, etc., the

1011als become distorted from, their original -

shape the. effect of the interference usual

being  to shorten spacing 1mpulses and
]enfffhen marking 1mpulses, or vice versa.
Ordlnﬂ,ry repeatmcr relays do not correct for
such distortion butmerely increase the ampli-
tude of the distorted impulses. ' It therefore
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lines, at one or more intermediate points,
regenerative repeaters which receive and com-
pletely reconstruct distorted signal impulses
for retransmission. Hitherto it has been the
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regenerating point a rotary distributor of

the same oener:al character as those used at

the terminal stations. Vernam Patent 1.512,-

070, October 21, 1924, discloses such ‘a sys-

tem. - Rotary distributors have the disad-

vantage that they are expensive fo install
and ‘maintain. “As-a-substitute for rotary
distributors, vibrating reeds have been sug-
gested: for reveneratmo and- repeating” syn-
43 chronous teledrmph swnals of ‘2 more or less

© 40

becomes necessary to insert in long telegraph

practice in St‘lI‘t-StOp telegraphy to use at the

© Serial 'No 284, 240

continuous nature, such as for 1nstance the
signals in multiplex systems.
1 530 014, March 24, 1925, discloses such a
system for rejpeatmor synchlonous signals.

Such systems do not appear to be adapted ‘

for start-stop signalling, however, because no

means has been developed for rapidly start-
ing and stopping the vibrating reeds at the

proper time. ‘
In accordance with this 1nvent10n a vibrat-
ing relay is used, instead of a rotary distribu-

tor ora Vlbratlng reed to time'the signal im-.
A vibrating relay is suitable for use:

pulses
1n - start-stop teleffraphy because -its amph«

tude of vibration is fixed and its frequeney is

dependent chiefly on the electrical character-
istics of the operating circuits. Hence it may.

Rainey Patent”
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commence vibrating at its normal frequency .-

shortly after its operating circuit is. closed.
Since in start- -stop telegraphy each signal

character comprises ‘a start impulse followed
by five signal impulses and .a stop impulse,

means  must be “provided . for stopping the
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vibrating relay at the end of each series of =

7.impulses.  In the system herein disclosed
this result 1s achieved by having a second,
slow speed, vibrating relay, which completes
one cycle while the first vibrating relay is
compleflnof 7 cycles, to open the operating

circuit: of the first. relay at-the end of the,
'°1gna1 character. =

General owcmt description X

Referring to the drawing, a start- stop tele-
graph system is shown compllslng A Trans-
mitting station A, a repeating station B and
a Tecelving statlon C. The apparatus at the

terminal stations A and C has been shown

in a simplified schematic  form. Thus at
station A are shown only the common ring

and the segments of the sending face-of a.

start-stop distributor, connected in series

with the transmitter contacts and ‘a source

of current to the line L, extending to station
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B. Each time the distributor brush is re-
leased and moves over the segments it trans-
mits to the line a spacing or starting impulse,
followed by five signal impulses which may
be either spacing or marking. impulses de-
pendent on the positions of the transmitter
contacts, and finally, a closed or marking
impulse which serves to stop the receiving
distributor. The transmitting brush is, as
shown in the drawing, normally held on the
stop segment. - With the transmitter contacts
in the positions shown, a series of impulses
corresponding to curve D will be transmitted
to station B when the distributor brush is
released and moves over the segments.

“The apparatus at station C would in prac-
tice be a start-stop receiver of conventional

type, but since it is not a part of this inven--

tion it is shown merely as a source of cur-
rent connected in series with a receiving re-
lay to the line L, extending from station B.

The lines L, and L; are shown in the draw-

ing as two-wire lines, or loops. Tt should be

understood, however, that the invention is
not limited to lines of this type. - In practice
the stations A and C would ordinarily be at
a considerable distance from. the repeater
station B and the lines T,y and L, would be of
considerable length and might include inter-
mediate repeaters and sections of circuit over

which telegraph signals are transmitted by

any of the well-known means, such as the
polar duplex circuits, carrier current chan-
nels, or radio channels. The method of sub-

telegraph signals for the lines I; and L is
obvious to persons skilled in the telegraph
art. : :
Tt should also be understood that; although
the drawing shows means for transmitting
signals in only one direction, by duplicating

~ the apparatus shown, signals could readily
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be repeated in the opposite divection, i. e.,
signals starting from station O could be re-
peated and received at station A. In such
cases, it is obviously necessary to equip lines
L, and L, at station B with balanced circuits
or other well-known means for preventing
the ontgoing signals from one side of the re-
peater from being repeated back through the
other side of the repeater.

Of the apparatus at the repeating station

B a receiving relay RR, having an operating
winding and a biasing winding, has its op-
erating winding connected directly to the line
circuit I, ‘estending from station. AT
serves to repent incoming signals from sta-
tion A through the armature and contact of
a control relay CR to the operating win ding
of a sending relay SR which repeats the sig-
nals into the lipe L, extending to station C.

A start relay “Start” has a winding normally

<connected between a source of negative cur-

rent and the armature of the receiving relay
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RR and is energized on the first operation of
the receiving relay to start a main vibrating
relay MVR and an auxiliary vibrating relay
AVR into operation. The stopping of these
vibrating relays is controlled by two stop re-
lays, “41 stop” and “#2 stop.” A locking
relay LR operates in unison with the send-
ing relay SR and serves to lock the sending
relay firmly in the position to which 1t has
baen moved under the control of the receiving
relay. ‘ .

The vibrating relays MVR and AVR are
high speed polar relays each of which has as-
sociated therewith a condenser and an indue-
tance clement whereby it vibrates continu-
ously, in response to current received from
sources of current of opposite polarities con-
nected to its contacts, at a frequency deter-
mined by the capacity and inductance of its
operating circuits. The operation of the
polar relays in the system may be easily fol-
lowed by bearing in mind that the relays have
been shown in the drawing in such a manner
that an electron flow from left to right in a
winding of any poler relay tends to move the
armature to the right, and vice versa when
the electron flow is in the opposite direction.

The operation of the system may be most
sffectively explained by considering first the

“actual regeneration of signals under the con-

trol of the main vibrating relay and then the
functioning of .the starting, stopping. and
auxiliary vibrating relays in starting and
stopping the main vibrating relay at the be-

o . , L SUD- . oinning and end of each signal character.
stituting any of these means for transmitting - :

Function of main vibrating relay

During the actual repeating of a signal
the two operating windings of the main vi-
brating relay MVR are connected in multiple
through the lower armature and front con-
tact of the start relay (which is energized)
and are energized by curvent received over
the contacts and armature of the relay MVR
through resistance 2. This current is so reg-
ulated by condenser 10 and inductapce 11
that the relay MVR vibrates at twice the dot
frequency of the incoming signal.  That is,
the armature completes one cycle of opera-
tion during the time required for the sending
brush st station. A to pass over one segment.
The armature of relay MVR is also connect-
ed to the winding of the control relay CR so
that the latter vibrates in unison with MVR.
When the armature of MVR lies against 1ts
right contact, current flows from negative
batterv through the contact and armature of
MVR through the winding of the control re-
lay CR to ground. This results in an elec-
tron {flow to the right through the winding
of CR which holds the armature against its
right or open contact. This is the normal
stop position of the control relay. When the
armature of MVR lies against its left con-
tact; current flows through the winding of
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CR in the opposite direction and moves the

armature. to the left. : -
_Assume that an incoming open or spacing

signal, operates the armature of the receiving

relay RR to its positive contact. This has no
immediate effect on the sending relay SR be- -

cause the operating circuit of the latter is
open at the contact of the control relay CR.
The control relay armature opérates in unison
with the main vibrating relay MVR, how-
ever, and approximately a half cycle later
makes contact with its right contact in syn-
chronism with the incoming signals and about
at the center of the impulse. By adjusting
orienting resistance 6 the best phase relation
mey be chosen as will be explained below.
While the armature of the control relay CR is
against its left contact, a cireuit is closed from
positive battery at the left contact and arma-

‘ture of the receiving relay RR, through the

contact and armature of the control relay OR,
resistance 18, the operating windings of the
sending and locking relays SR and LR in
series and back through the biasing winding

“of the receiving relay RR to ground. - Resist-

ance 18 has such a value as to limit the cur-
rent to about 60 milliamperes. This not only
operates the sending and locking relays but
the additional current through the biasing
winding of the receiving relay RR lecks the
armature of that relay firmly against its left

- contact and keeps it irom moving under the
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contrel of any  distorting currents ‘which
might be received over the line circuit while
the armature of the control relay CR remains
on-ts closed contact. The locking relay LR
locks its own.armature and that of the send-
ing relay SR and prevents any further move-
ment of the armatures of those relays while
the armature.of the control relay CR'is on its
open contact.  The sending relay SR repeats
signals into line L, by opening and closing the
line at its armature and contact. :

The operation of the relays RR, SR and LR

5 is the converse of that outlined above when &
closed or marking Impulse is received from

station A. In the latter case the locking cur-
rent in the biasing winding of the receiving
relay RR opposes the normal biasing current
received through resistance 1. Resistance 18,
in the locking circuit, is lower in valuethane-
sistance 1 and permits a larger current to flow
so that a resultant locking current flows in'the

biasing winding of RR in such 2 direction as

to insure that the armature of the relay will
be held fast against its right contact, despite
distortion in the received signal, as long as

the armature of the control relay CR remains

against its left contact. - -

It will be seen from the above description
that in order to obtain signals of the correct
polarity and length from the sending relay it
1s sonly necessary -that the receiving relay
armature be on the proper contact when the
control relay armature closes on its contact,

and that if the control relay armature closes
on its left contact at the time when the center
of an incoming signal impulse arrives, the
signals transmitted by the sending relay will
be entirely free from distortion so long as the

signals incoming to the receiving relay have’

their centers intact, in‘other words, so long as
the line distortion does not cut off more than
half of the signal impulses:on either end. In
order that the control relay CR shall close on
its contact when the center of each signal im-

pulse is being received, it is only necessary

that the main vibrating relay MVR operate
at & uniform speed at twice the incoming sig-
nal frequency and in the proper phase rela-
tion thereto. U '

Starting the main vidrating relay.

When nosignals are being transmitted, the
sending brush at station A is held on its stop
segment so that a current of approximately
60 milliamperes is applied over the line L,
to'the operating winding of the receiving re-
lay RR. Since it has been assumed that a
currentin a winding of any relay, as shownin
the drawing, tends to move the armature in
the direction of the electron flow, it will be
seen that the normal line current tends to urge
the armature of the receiving relay against its
right or marking contact. At the same time
a current of approximately 30 milliamperes is
flowing from positive battery through resist-
ance 1 and the biasing winding of the receiv-
ing relay to ground, the direction of this cur-

rent being such as to tend to move the armas :

ture to the left. The biasing current is in-
sufficient to overcome. the effect upon the
armature of the line current. However, as
soon as the brush at station A is released and
moves on to the first or starting segment, it
opens the operating winding of the receiving
relay RR and the 30 milliampere current in
the biasing winding moves the relay arma-
ture to the left. Current from posifive bat-
tery thereupon flows over the left contact and
arinature of the receiving relay through the
contact 5 on the “start” relay and through the
winding of start relay to negative battery.
The start relay thereupon operates and locks
up over acircuit extending from negative bat-
tery through its operating winding, contact
4, and upper armature to positive battery over
the ‘back contact and armatuve of the 1
stop relay. - This makes the start relay inde-
pendent of the receiving relay RR while the
remaining impulses: of the incoming signal
are received. : ‘ SR
Before the start relay operated, positive
battery was connected through resistances 3
and 6, back contacts and lower armatures

.of the start relay, through the upper wind:

inductances 11 and 13 to ground. These cur-
rents held the armatures of both' vibrating
ings of each vibrating relay and through
relays on their right or negative contacts.
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When the start relay operated, the vibrating
circuits of the relays MVR and AVR were
closed -through. the lower armatures and

~front contacts of the start relay but the vi-

brating relays did not start. immediately.
The inductances 11 and 18 in series with a
winding of each relay are effective in delay-
ing changes in the currents through the
relay windings and thus in delaying the
movements - of - the relay armatures.. This
delay in the starting of the vibrating relay
MVR usually amounts to about 1 cycle de-
pending on the adjustment of the resistance
6. In the case of the main vibrating relay
the delay is desirable, since it causes the con-
trol relay CR (operating in unison with
MVR) to close its armature on its left con-
tact at the time when the center of the start-
ing impulse is received. The time interval
before the armatures of MVR and AVR malke
their first swings may be controlled to a cer-
tain extent- by varying the resistance ele-

-ments 3 and 6 which accordingly are termed

6o

“orienting resistances.” The period of the
relay MVR, after it has once been set vibrat-
ing, may be controlled by resistance eiement
9 which therefore may be considered analo-
gous to the governor in a rotary distributor
system. The period of relay AVR may like-
wise be controlled by adjustable resistance
element 19. '

- Stopping the main. vibrating relay

As outlined above, the first or starting im-

pulse operated the start relay and locked it
up under the control of the stop relay “#1
stop.” The start relay, in addition to start-
ing the main vibrating relay MVR as out-
lined above, also started the auxiliary vibrat-
ing relay AVR, which operates in the same
general way as MVR. The values of capac-
ity 12 and inductance 13 are so-chosen, how-
ever, that AVR only vibrates once while
MVR vibrates seven times. Hence, when
MVR has completed seven vibrations and
controlled the regeneration and retransmis-
sion of a complete series of start-stop im-
pulses representing a signal character, the
armature of AVR must be leaving its left
or positive contact which, as will be ex-
plained, releases the start relay and stops
the main vibrating relay. -

The auxiliary vibrating relay AVR per-
forms the stopping operation in two steps.
Vhen its armature moves to the left contact
current flows from positive battery over its
left contact and armature, through resist-
ance 14 and the winding of the 2 stop re-
lay to negative battery. The #2 stop relay
therenpon operates and in closing its contacts
operates the #1 stop relay and transfers the
positive battery connection for the start re-
lay from the armature of the #1 stop relay
to the armature of the auxiliary vibrating
relay AVR through the contact and left

1,771,445

armature of the #2 stop relay. This places
the release of the start relay directly under
the control of the auxiliary vibrating relay

AVR and when the armature of the latter

relay leaves its left contact, the start relay
is released. This opens the vibrating cir-
cuits of both vibrating relays and applies
positive battery to the inductance branches
of the vibrating relay circuits. The stop-
ping relays “#1 stop” and “#2 stop” re-
lease slightly later than the start relay as
they are sluggish due to the resistances 15
and 16 shunted across their respective wind-
ings. Since the 1 stop relay is operated
through the inside contact and right arma-
ture of the #2 stop relay, it releases later
than the #2 stop relay. This delayed re-
lease of the #1 stop relay is necessary in
order to-insure that the start relay is re-
leased before the positive battery is recon-
nected to its upper armature through the
left contact of the #1 stop relay. The aux-
iliary vibrating relay armature therefore
stops against its right contact and is locked
there by the current from positive battery
through the resistance 8, back contact and
inside lower armature of the start relay
through its upper or inductive winding.
With the completion of the above operation,
the whole repeater circuit is in its idle or
normal position and is ready to receive the
next series of signal impulses.

Summary

The functions of the different elements of
the repeater system may be briefly sum-
marized as follows:

The repeating relay RR responds to in-
coming signal impulses and repeats them
through a sending relay SR to-an outgoing
line:™

The control relay CR vibrates in syn-
chronism with the received impulses and
locks the armature of the receiving relay
RR at the center of each received impulse to
insure the retransmission of perfect signals
despite distortion in the received signals.

The sending relay SR repeats regenerated
impulses to.the outgoing line.

The locking relay LR moves in unison
with the sending relay SR and provides a
holding current to lock the sending relay

armature firmly in its proper position when

it is not under the control of the receiving
relay RR. :

The main vibrating relay MVR vibrates at
a natural frequency determined by the capac-
ity of the condenser 10 and the inductance of
the inductance element 11 connected in series
with its operating windings during the trans-
mission of a series of signal impulses. It is
analogous to and takes the place of the con-
stant speed motor in a rotary distributor sys-
tem and drives the control relay CR which
has-a function analogous to that of the dis-
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‘tributor brush and associated segments on a

rotary. distributor. o :
The start relay.is, ds its name implies, to

-start -the synchronous timing . apparatus,

which in this case comprises the vibrating
relays MVR and AVR, at the beginning of
each series of impulses.. ‘ -

“'The auxiliary vibrating relay AVR regu-
lates the time during which the main vibrat-
ing relay MVR shall operate. ‘

The stop relays “#1 stop” and “#2 stop”
perform the actual operations necessary to

‘stop-the vibrating relays at the'end of a series
-of signaling impulses.  They operate under
the control of the auxiliary vibrating relay

AVR:
©“What 18 claimed is: :

1. In a start-stop telegraph sysfem, 2 re-

generative repeater comprising an oscillatory
timing device normally inactive and adapted
to be started from rest at the beginning of
a geries of impulses representing a signal
character and to be stopped at the end of said
series, in combination with means responsive

“to the first impulse of said series for starting

said timing device, and other means also re-
sponsive to the first impulse of said series of
impulses for measuring the time consumed
in the transmission of said series of impulses
and for stopping said: timing device at the
end thereof. : ‘ _

2.-In a. start-stop . telegraph system, a
source of signal impulses, ‘vibratory - fre-
quency control means comprising a relayand
associated impedance elements, characterized
in'this that said relay vibratesat a frequency
determined primarily by the electrical con-
stants of its circuits, means responsive to an

impulse of ‘predetermined ‘character from

said source for starting said frequency con-
trol means at the beginning of.each signal

character; and signal regenerating means for

producing signals of polarity dependent on
signals received from' said source but of
length ‘dependent-on said frequency control
means.’ ,

3. In aregenerative telegraph repeater for
repeating over an outgoing line groups of
character signals received over an incoming
line, a receiving relay, a sending relay, oscil-
latory timing means for controlling the fre-
quency of the regenerated signals trans-
mitted by said sending relay, said timing
means being at rest between successive groups
of signals, and means responsive to starting
impulses received between groups of signals
for setting said timing means oscillating dur-
ing the reception of signals. ‘

4. In aregenerative telegraph repeater for
repeating over an outgoing line groups of
character signals received over an incoming

line, a receiving relay, a sending relay, oséil-

latory timing means for controlling the fre-
quency of the regenerated signals transmitted
by said sending relay, said timing means bé-

=

ing at- rest" between successive ‘groups of
signals, means responsive to starting im-
pulses received between:groups of signals for

“setting said timing means oscillating during
the reception of signals, and means for vary-

ing the time required for said timing means

‘t0-complete its first oscillation independent-

ly of succeeding oscillations.

5. In'a regenerative telegraph repeater for
repeating over :an- outgoing line groups .of
character signals received over an incoming

“line, a receiving relay, a sending relay, oscil-
latory timing means for controlling the fre-

quency of the regenerated signals transmitted
by said sending relay, said timing means be-

ing at rest between successive groups of sig-
nals, means responsive to starting impulses
recerved between groups of signals for setting’

said timing means oscillating during the. re-
ception of signals, méans for varying the time
required for said timing means to complete
its first oscillation independent of succeeding
oscillations, and separate means for varying
the period of all the oscillations.

6. Ina regenerative telegraph repeater for.
repeating over an outgoing. line. groups of .

character signals received. over: an: incoming

-line, a receiving relay, a sending relay-oper:

able in alternate directions by said receiving
relay in accordance with the alternatecharac:

ter of the received signals;:start-stop vibra-

tory timing means for determining the time

_of operation of said sending relay; said timing

means being at rest between:successive signal
groups -and including an-oscillatory. circuit
and a start-relay responsive to an initial-ims:
pulse of a signal group for establishing the
oscillatory circuit for:said timing means.

7. In a telegraph repeater system for re-
peating: groups of ‘sighal-impulses, a receiv-
ing relay, a sending relay, oscillatory timing
means for controlling-the phase relation be-
tween the operation of said-sending relay and
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the incoming: signal impulses, said-timing .

means having. a ‘natural frequency:corre-
sponding to the frequency of the incoming
impulses of said groups, and means for stop-

-ping the oscillation of said timing means be-

tween periods of reéception of said groups of
signal impulses. R I S
8. In o telegraph repeater system for re-
peating groups of signal impulses, a receiv-
g relay, a gending relay, oscillatory timing
means for controlling the phase relation be-
tween the operation of said sending relay and
the incorming signal impulses, said. timing
means having a. -natural -frequency corre-
sponding to the frequency of the incoming
1npulses of said groups, a second oscillatory
timing medns. for measuring ‘the time of
transmission of each group of signal im-
pulses, and. means controlled thereby for
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stopping said first oscillatory means at the -

end of -each group ‘of impulses. :
9. In a‘telegraph repeating system as de-
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‘fined in claim 8, means for varying the period

of oscillation of said second timing means.
10." In a telegraph repeater system for re-

peating groups of signal impulses, a receiving .

relay, a sending relay, an oscillatory circuit
including a vibrating relay.for controlling
the operation of said sending relay, said cir-
cuit having a natural frequency correspond-
ing to the frequency of the incoming impulses
of said groups, and synchronizing means for
controlling the phase relation between the vi-
brations of said vibrating relay and said in-
coming impulses-including a slow acting re-
lay for preventing said vibrating relay from

-vibrating during the period between recep-

tion of groups of signals, said slow acting
relay having a period of operation corre-
sponding to the period of reception of a group
of signals, ,

11. In a start-stop telegraph system, a re-
generative repeater comprising an oscillatory
timing device the frequency of which is de-
termined by the inductance, capacity and re-
sistance of its circuits; means for supplying
current through an adjustable resistance ele-
ment to said frequency determining circuit
when no signals are received, said means being

responsive to the first of a series of received.

signal impulses to interrupt said current
through said first variable resistance element
and supply current through a second adjust-
able resistance element to said frequency de-
termining circuit, whereby the period of the
first oscillation may be varied by adjusting
the first adjustable resistance element and the
periods of succeeding oscillations by adjust-
ing said second adjustable resistance element,
and other means also responsive to the first
of said series of received impulses for meas-
uring the time consumed in the transmission
of said series of impulses and for stopping
said timing device at the end thereof. )

12. A telegraph system as defined in claim
11, characterized in .this, that said other
means comprises a- frequency. determining
circuit containing resistance, inductance and
capacity, and that said means responsive to
the first of a series of received impulses sup-
plies current to the frequency determining
circuit of said other means through an ad-
justable resistance element before being ac-
tuated by said first impulse and through a
second " adjustable resistance element after
being actuated by said first impulse.

13. In a telegraph repeating system for
repeating groups of signal impulses, a receiv-
ing relay, a sending relay, vibrating timing
means for controlling the time of operation
of said sending relay, having a natural fre-
quency corresponding to the frequency. of
said signal impulses, and a second timing
means for determining the number of vibra-
tions of said vibratory timing means and hav-
ing a period of operation corresponding to

the period of reception of a group of signal
impulses. '

14. In a -start-stop telegraph system, a
source of signal impulses, a vibratory fre-
quency control means comprising a relay and

-associated impedance  elements, character-

ized in this, that said relay vibrates at a fre-
guency. determined primarily by the electri-
cal constants 'of its circuits, relay means
responsive to an impulse of predetermined
nature from said source for starting said fre-
quency control means at the beginning of
of each signal character, signal regenerating
means for producing signals of polarity de-
pendent on signals received from said source
but of length dependent on said frequency
control means, and timing means also respon-
sive to said impulse of predetermined nature

- for stopping said frequency control means at

the end of a signal character.

 15." A regenerative repeater for start-stop
telegraphy comprising a receiving relay, a
sending relay, a vibratory timing means for
timing the operation of said sending relay,
which is capable of being started and stopped
at- the beginning and end of each signal
character, a start relay responsive to a start
impulse from the receiving relay for starting
said timing means, a second vibratory timing
means adapted to vibrate at a slower speed
than said first timing means which is also
adapted to be started by said start relay, and
a pair of stopping relays responsive to an
impulse from said second timing means for
stopping both timing means at the end of a
series of impulses representing a signal char-
acter.

16. In a start-stop printing telegraph sys-
tem, a regenerative repeater for repeating
signals received from a line, comprising an
oscillatory timing device for controlling the
duration of individual repeated impulses,
means under the control of received line sig-
nals for starting said timing device, other
means responsive to received signals for con-
trolling the character (as distinguished from
the duration) of the repeated impulses; and
means for stopping said timing device after
a definite period of time. ‘ :

17. In a telegraph system, a repeater as de-
fined in claim 16, which further comprises
means for varying the frequency of oscilla-
tion of said timing device.

18. A telegraph system, a repeater as de-
fined in claim 16, which further comprises
means for controlling the interval between
the starting and stopping of said timing de-
vice. , '

19. In a start-stop printing telegraph sys-

tem, a regenerative Tepeater comprising an .

oscillatory timing device for controlling the
duration of individual repeated impulses,
means for starting said timing device under
the control of received line signals, means

responsive to received signals for control-
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ling the character (as dlstlngmshed from the
duration) of the repeated impulses, and re-
lay means for stopping said oscillatory tim-
ing device after a definite number of oscil-
latmns

In testimony Whereof we have q1gnec1 our
names to this spemﬁcatlon this 8th day of
June, 1928, - ‘ ‘
RALZEMOND D. PARKER.
GILBERT S. VERNAM.



