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To all whom it may concern:

Be it known that I, CHARLES I.. BUCKING-
HAM, a citizen of the United States of America,
residing in the city, county, and State of New
York, have made a new and useful Improve-
ment in Synchronous Multiple Telegraphs, of
which the following is a specification.

Heretofore synchronism has been estab-
lished between rotating arms at the two ends
of a line either by employing some of many
transmissions for unison and the remainder

for the sending of messages, as in the Delany

system, or by using a continuous series of
pulses to preserve unison and other valuesof
current, either greater or less, tor telegraph-
ing. Patten employs a continuous series of
weak pulses of alternating polarity for syn-
chronism, while telegraph-signals are simul-
taneously transmitted by increasing the cur-
ent strength. By my improvement the arms
at the two stations are synchronized by peri-
odically transmitting from the receiving end

which there operatesupon a relay controlling
an adjusting mechanism, and it is by this
means that a correcting-motor, which is geared

with one of the trailing arms, is made once

during each rotation of-the other arm to ex-
ercise either an accelerating or a retarding
influence. The correcting-motor is so con-

structed that when its armature occupies a

certain position, it then requiring no adjust-
ment, the closing of the local circuit by the
synchronizing-relay produces no effect upon
the motor. If, however,the armature is mov-
ing too fast, there will be a path through the
motor, by which the latter becomes an active
agent to retard the speed of rotation, and in

- the same manner if the armature be moving
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too slow there will be another path through
the motor, such as to cause it to rotate more
rapidly. Aswill behereinafter seen, thesyn-
chronizing-relay cannot be placed at the re-
ceiving-station, either in the main line or in
one of the branches. If the relay were placed

in the main line, it would constantly respond

50

to telegraph-pulses,thus closing the local cir-
cuit of the synchronizing-motor out of time
and deranging its action. Likewise if the re-
lay were placed in a branch from one of the
contacts of the circularseriesof segments and

1

i trailer at the receiving-station.
of the line a pulse to the transmitfing end, |

Akl

a corresponding branch at the transmitter
were provided with battery, the arrangement
would be inoperative, for in this case the re-
lay would not close its contact when thearms
were running out of unison. It would only

operate when the arins at the two stations

were in synchronism or when correcting ef-
fects were not at all needeud. |

My invention alsorelates toimproved means
for determining whether or not the trailing
arms at the two stations are rotating at equal
3peeds. | o . | 3

I will now describe my invention by refer-
ance to the accompanying drawings.

Figure 1 is a diagram showing a multiple

synchronous-telegraph system with an inde-
pendently-actuated motor at each station for
rotating the trailing arms. Iig. 2 represents
a correcting-motor appended to a driving-mo-
tor to cause the latter to rotate more slowly
or rapidly and to thus keep time with the
Fig. 3 is a
diagram of apparatas employed at the two
stations to show the relative rates of the ro-
tating arms. '.

In Fig. 1 I have shown six segments in the

ecircular series of contacts over which the trail-

|

| tending to earth G'.

ing-arms rotate, and tofive of these segments

are connected conductorsin which are placed
keys K’to K5 and relays making in such case
a set of operator’sinstruments. Atthe trans-
mitting - station segment 6 is connected to
earth ?, while at the receiving-station seg-
ment 6 is connected to the battery branch ex-
At the transmitting-sta-
tion the trailer is geared with the shaft of an
electro-magnetic motor M’, the. latter being
continuously actuated by a local battery,

| while an independently-actuated motor M is

also employed at the receiving-station, it hav-
ing as nearly as possible a speed of rotation
equal to that of M’. To keep the two motors
in unison, however, I place upon the shaft of
M’ the armature c of a correcting-motor, whose
field-poles, as here shown, are extensions from

the field-magnets of M’. This auxiliary mo-

tor is so designed that when in a certain po-
sition—a position of adjustment—if the local
cireuit 50 beclosed, no current will find a path
through itsarmature. In most positions, how-
ever, whether at one side or {he other of this
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point there will be a current formed through |

some of its coils.

Referringto Fig. 2, have shown a modified
Gramme - armature motor consisting of two
field-poles, an annular iron armature, ang a
continuous winding broken at one point.
This armature is provided with an ordinary

- Sectional commutator p, the segments, all but
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one, being connected to the armature-coils
by wires numbered from 1 to 29. The sSeg-
ment g, connected with wire 15, however, is
prolonged and is in metallic connection with
a ring o, against which bears the spring s,
the latter also being in eleectrical connection
with the pivotal bearin g of the armature-lever

of relay D M. Spring n bears upon ¢commu-
and is connected to one pole of the

tator p
battery b and to the front contact of relay D
M. It is now seen that if the relay-armature
were attracted when the motor-armature is in
the position shown in Fig.2 the current from
battery b would not find a path through any
of the coils of the motor-armature, the circuit

from brush n to s in this case being formed

through segment ¢ and ring 0. If, however,
the motor armature were rotated to the left
there would be a circuit through the coils to

‘the right of wire 15 and through as many

of them a5 are represented by the displace-
ment which the armature has undergone. A
circulf would likewise be formed through

coils at the left of wire 15 if the armatnre

were thrown to the right. It now being re-
membered that the shaft of the motor-arma-
ture is rigidly fixed to the trailing arm at the
transmitting-station, it is seen that if the

arms at the two stations are rotating in syn-

chronism segment ¢ will be in contact with
brush n while said arms are in contact with
segments 6. It is obvious that current will
not under this condition flow through any of
the coils of the auxiliary motor-armature.
If, however, the trailer at the correctin g-sta-

tion were rotating too rapidly from right to:

left current would flow through some of the
motor-coils at the right of wire 15. If the

trailer were rotatingtoo slowly, current wonld

~ flow through some of the coils to the left of
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wire 15, and there would be g cireuit through
more or less coils, according as the trailer was
far or only a little way out of adjustment.
If the trailer were out of adjustment one-
quarter of a rotation, of course current would

flow through coils covering one-quarter of the _

armature - annulus, and, indeed, a c¢ircuit

might be formed through the entire number

of coils either at the right or the left of wire
15. With this arrangement it is obvious that
when the trailer and correcting-armature are
far out of adjustment a large numberof coils
are.brought into circuit, thus producing a
very strong correcting effect, and that the
number of coils broughtintoaction diminishes
with the necessity for adjustment. Owing to
this fact the armature of the correcting-motor

- 1s gradually worked into a position of adjust-

- ment, the adjusting effects being of a dimin- |
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the same speed.

indicator-arm 2 over a dial.
rangement is operated by the branch circuit
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ishing amount, and, as a consequence, a cor-

rective force tending to throw the armature
over the line of adjustment from too fast to

too sloworfrom too slow to too fastis avoided.

Ashas alreadybeen stated, a battery branch
from segment 6 is joined to earth at the re-
celving-station, while at the transmitting-sta-
tion is a corresponding branch which is un-
provided with battery. Relay D M and the

correcting-motor, as already stated, are placed

at the transmitting-station rather than at the
receiving-station, because if they were placed
at the latter the telegraphic pulses would de-

8o

range adjustment; but in order that the re-

lay may not be actuated by pulses at the
transmitting-station it must be given a du-
plex character.

sistance R4 and a condenser C, as is ordi-
narily done in duplex telegraphy. Any of
the many well-known forms of duplex relay
may be used. | | |
Thesystem thus far described contemplates
the transmission of messages in one direction
only and a seriesof transmitting-instruments

K’ to K* at one station and a corresponding

series of receiving-instruments at the other
end of the line; but messages may also be
sent in the opposite direction if the currents
employed be of such a character as not to op-

This I have doné by mak-
Ing itof the differential forin, connecting one
| of its coils with an artificial line having a re-

90

erate the synchronizing relay, thereby caus-

ing the correcting-motor to operate out of

time. This difficulty is obviated by polariz-

ICO

ing the synchronizing relay D M, and by em-

ploying a battery in the branch leading from

segment 6 of a polarity opposite to that of

the batteries used for telegraphing from the
same station.
so polarized that it will respond to positive
and not to negativé currents, only negative
currents can be used to telegraph toward the
station at which the relay is placed. In this

manner messages may be sent from both sta-

tions simultaneously, or all from the right to
the left station.

If, for example, relay D M is

LIO

As shown at the right sta-

tion, the branch leading from segment 6 pre-

sents positive polarity to line to work the
synchronizing relay. The transmitting-bat-

‘teries brought into action by keys K’ to K3,

therefore, must be of negative polarity in or-

der that they mayhave noinfluence upon the -

synchronizing relay:.

In Fig. 21 have shown a hand-switch by
which more or less resistance can be brought
Into circuit 50 to regulate the effect of bat-
tery b upon the correcting-motor. -

In Fig. 3 I have shown means by which it
may be determined visually whether the trail-

II§

I20

125

ing arms at the two stations are rotating at

In thelocal circuit 50 I place

an electro-magnet whose armature-lever car- -

ries a driving-pawl at one end which acts

upon the teeth of a ratchet-wheel to rotate an
A similar ar-

130

leading from segment 6 to earth G?; but in
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this case the branch must be provided with | certain coils when it is rotating e1ther too

a battery. Itisobvious thatthe ratchet con-
trolled by.circuit 50 is moved step by step
with each rotation of the frailer at the dis-
tant station, and thus it is seen that as arm

1 passes over the figuresof dial D we are able

to determine at what speed the trailing-arm
at the distant station is being moved. The
indicator controlled by the branch leading

from segment 6 at the home station also indi-

cates the speed at which the trailing-arm at
the home station is rotating, and by com-
paring the movement of the two indicators
we may determineapproximately whether the
two trailing-arms are running at the same
speed. If one is running more rapidly than
the other, adjustment may be principally ef-
fected by adjusting the hand-switeh shown
in Fig. 2, and their rateshaving been brought
to almost equal each other they may then be
left to the automatic correcting devices to
further equalize theirspeedsand to keep them
In synchronism.

- I do not limit myself to the use of the par-
ticular kind of motor hereinbefore deseribed
as includedin the correcting-circuit for effect-
ing the synchronism, inasmuch as any other
means suitable for the purpose might be em-

ployed in the local correcting - ¢ircuit con-.

trolled by the relay for effecting svnehronism,
my invention, so far as this part thereof 1is
concerned, consisting, broadly, in the combi-
nation, with the synchronously - operating
transmitter and receiver, of a duplex relay at,
the transmitting-station, an actuating-motor
for the transmitter, a local correcting-circuit
at such station, a duplex relay for controlling
sald local eireunit, and a synchronizing-battery

branch atthereceiving-station intermittently

closed by the operation of a motor thereat.
What I claim, and desire to secure by Let-
ters Patent, is—

1. In a synchronous multiple telegraph, a

synchronizing arrangement consisting of a

battery at the receiving-station, a duplex re-
lay at the transmitting-station, a local circuit,
and & unison-motor controlled thereby, sub-
stantially as deseribed.

2. In a synchronous telegraph, a synchro-
nizing arrangement consisting of a battery in
a branch at one station, a duplex relay at the
other station, a local circuit, and a unison-
motor controlled thereby, substantially as de-
seribed. |

3. In a synchronous telegraph,an independ-
ently-actuated motor at each station, a cor-
recting-motor and a duplex relay for control-

ling the speed of one of said motors, and a

synchronizing-battery at a distant station,
substantially as described.

4. Inasynchronous telegraph,anindepend-
ently-actuated motor for drwmn‘ a rotating
arm at each station, a synchronizing—relay a,nd
a correcting-motor at one station, the arma-
ture of the correcting - motor being 80 con-

structed that a circuit will be found through } correcting-circuit at such station, a duplex

fast or too slow, but not othermse
5. In a _Synchronous telegraph system, an

independently-actuated motor M’,geared with

a trailing arm, a correcting-motor having an
armature ¢, provided with a broken Gramme
winding, a sectional commutator p, a ring o,
electrically connected with segment g, brushes
s n, relay D M, and a battery at the distant
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station for operatlnfr the same, substantially

as described.

6. Inasynchronoustelegraph,the combina-
tion of a trailing arm at one station, adapted
to rotate over a circular series of elecfrmal
contacts, an actuating-motor M’, geared with
sald arms, a eorleetlnﬂ'—motor whose armature
¢ is p10v1ded with a brokeu winding and is
mounted upon the same shatt, a Seetlonal com-
mutator, and aring with whleh one of the seg-
ments of the seetmnal commutator is electrl—
cally connected, and contact-brushess n, sub-
stantially as desm ibed. |

7. In an electro-magnetic motor, the combi-

nation of a .ring-armature which is provided

with a broken winding, a sectional commuta-
tor p, a ring o, a prolonged segment g, and
brushes n s. *

8. In an electro-magnetic motor the 00mb1
nation of an a,rma_ture provided with a broken
series of actuating-coils, a sectional commu-
tator p, ring o, brushes n s, and a loecal cir-
cuit for actuatmg said motor, whereby the
actuating-current will find a path through
certain (3011'% and in such manner as to give
it a tendency to rotation either in one direc'-
tion or the other, substantially as described.

9. In a synchronous-teiegraph system, two
indicators at one station controlled, respect-
ively, by the rotating arms of the synchro-

nous telegraph, one at each end of the line,
whereby it may be determined whether the

telegraph apparatus at opposite ends of the
line are rotating at equal S]g)eeds, Or approxi-
mately so.

10. In a synchronous multiple telegraph,
two independent step-by-step indicators op-
erated, respectively, by pulses transmitted
over the telegraphic circuit from the distant
station and by pulses which are called into
action by a device moving synchronously

with the telewr&ph a,ppa,ratus at the same sta-

tion.

11. Ina synchronous multlple teleﬂ‘raph a
sinflower or its equivalent at each station, a
synchronizing deviceinsensible totelegraphic
current; transmitted irom the same station as
well as to telegraphic currents from the op-

posite station, and means for transmitting

synchromzmw-pulses from. such opposite sta,-

rents.

12. The combination, with the synehro-
nously-operated transmitter and receiver, of
a duplex relay at the transmitting-station, an
actuating-motor for the transmitter, a local
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tion independently of the telegraphic cur-.
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relay for controlling said local circuit, and a | for correcting devices 'at the same station
synchronizing-battery branch at the receiv- with said relay, as and for the purpose de- 10 -
ing-station intermittently closed by the oper- | sceribed. o |
ation of a motor thereat. | a - |
5 13. In a synchronous telegraph, a synchro- |
nizing arrangement comprising a generator Witnesses: -
in a branch at one station and aduplex relay | C. W. CONKLIN,
‘at the other station controlling alocal circuit | JOHN C. SANDERS.

CHARLES T.. BUCKINGHAM.
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