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To all whom it may CoOncern.:
Be it known that I, WILLiaM MAVER, Jr.,

a citizen of the United States, residing in Jer- |
sey City, in the county of Hudson and State :
of New Jersey, have invented certain new and ;

useful Improvements 1n Multiple Automatic

Telegraph-Repeaters, of which the following ;

1s a specification.

The invention relates to the class of appa-
ratus employed for repeating into cne electric
circuit the messages or signals fransmitted
over another electric eircuit. |

The object of the invention is to pmwde
means automatically controlled for repeating
from any one of a given series of conduetors

into any or all of a second series, and vice
This organization of apparatus in-

versa.
volves the possibility of at any time signaling
back from any one of the receiving series of
lines or conduetors to the line from which the
signals are being repeated. ..

The invention consists, generally, in so or:
ganizing the apparatus at the repeating - sta-
tion that a current coming over any one of

pimagnet applied to the corresponding series to

4

i

either series of lines will control the connee- |

tions of a corresponding local cireult in which
there is included an electro - magnet serving
1n its tarn to control the connections of a eor-
responding second local circuit.
these second loeal circults there'is included a
repeating-magnet, The one series of repeat-
ing-instruments serves to control the connec-
tions of the main-line batteries applied to the
respective lines of the series controlling the
other series of repeating-instruments, and vige
versa.

The electro-magnets mentioned as control-

ling the local - eircait connections for the re-
peating-maguets are employed for theespecial
purpose of reversing the signals as received
fromthetransmitting-lines, and may be termed
“reversing-magnets.’”’ Thesemay,however, be
dispensed with by placing the series of repeat-
ing-magnets in the first-named local circuit.
By making and breaking the connections of
any one of either series of lines at a transmit-
ting-station signals will be repeated into each
of the otherseries of main lines. If, however,
a receiving operator of the one series desires
to break 1n upon and to signal back to the
tranpsmitting operator, an interruption of the

circuit at his station will cause the reversing- | from the coils of the electro-magnet

[

In each of |

ol

interrupt the circuit of the main line from
which the message is being repeated, and a
signal will then be given to the transmitting
operator.  As already stated, the reversing-
magnets may be dispensed with, but usually
they are preferred for the purpose of render-
ing it possible to readily adapt the existing

apparatus to this system.

For the purpose of preventing the relay-
mstruments ot either series of lines from op-
erating the series of repeating-instruments of

‘the (}ther series of lines in response to the
movements of their levers, occasioned by the

repeated signals, a cireuit-interrapting device
1s applied to one of the repeating-instruments
of each series, whereby the connections of the
local cirenit employed for actuating the re-
peatersof the transmitting-lines are kept from
being completed while the receiving-repeaters

- arein operation.

I am. aware of the existence of other mul-
tiple repeaters, such for instance as deseribed
in the patents of Sinithers, Nos. 268,561 and

279,670; Ballou No. 250,774, and G-‘i}ly, No.
LJE: 9‘3’7

Tn the accompanying dmwm as, Figure 1 is
a diagram of the general rnamzatwu of ap-
paratus at the Iepeatmw station. Fig. 2 rep-

- resents the modification in which T:-he revers-

ing-magnets are dispensed with at the repeat-
ing-station.

- Retferring to Ifig. 1, two series of mainlines
are shown, each series being three in number
in this instance, the conductors L/, L? and
I° constituting the first series, and the con-
ductors I, I°, and 1L° the second series. These
series may, however, be indefinitely extended
as will hereinafter appear. It is designed
that the movements of the transmitting- Lejs
which are applied to these two series of
lines, respectively, shall control the move-
ments of one or the other of two reversing-
magnets, B" and R?* respectively, accordingly
as the key belongs 1:0 one or the other of the
two series of lines. The coils of the electro-
magnets R and R* are respectively included
in the eircuits of local batteries ¢o" and o*. In-
cluded in each of the main - line conduactors
thiere is a relay-magnet, as shown at 7', #%, and
ri, and %, 9°, and %, The main line L leads
¥ t0 one
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pole of a main-line battery, O’, in a manner | applied to an insulated contact-spring, &', car-
- which will be hereinafter deseribed. . The re-

maining pole of this battery is connected
through a conductor, I, with a conductor, 7,
leading to the earthat ¢’. iIn like manner the
conductors L* and 17 are connected through
the coils of the electro-magnetss’ and %, with
the poles of the main-line batteries O*and O,
the remaining poles of which are connected
through conduectors 2 and 3, respectively,with
the conductor I', and thus with theearth. It
ig evident that asinglebattery might be placed-
in the conductor ¢, in place of the separate
batteries in the conductors 1, 2,and 3. . |
One pole of the local battery o', which has
been referred to, is connected with the respect-
ive armature-levers o, «’, and a’ of the relay-
magnets?’, ¥*, andr®.  The front contact-stops,
b, 0%, and b®of the armatare-leversare insulated,
while the back contact-stops, ¢',¢*,and ¢*,are all
connected through a conductor, 8, in a manner

‘which will be hereinafter described, with a

conductor, 9, leading to one terminal of the
coils of the reversing-magnet R. Theremain-
ing terminal of these coilsis connected through
conductor 11, with the remaining pole of the.
battery o’. Whentherefore the main-line con-
nections of all the first series of lines are com-
plete, the armature-levers a are in their for-
ward positions, and the circuit of the battery
o' is interrupted. The armature-lever.d’ of
the reversing - magnet R', therefore, rests
against its back contact-stop. DBy interrupt-
ing the connections of any one of the main
lines of the first series the corresponding ar-
mature-lever will fall baek, and thus com-
plete the connections of the battery o’. The
armature-lever d’ will thereby be drawn for-
ward. |
Normally, the circuit of the battery o” being
interrupted, the lever d’ rests against its rear
contact-stop, €', and thereby completes the cir-
cuit-connections of a battery, p’, one pole of
which is connected by the conductor 12 with
the contact-stop ¢, while the other pole is econ-
nected through the coils of a series of repeat-
ing-magnets, K’, K’ and K° and with the ar-
nature-lever d’ by a conductor, 13. As long,
therefore, as the circuits of the main line 1/,
1% and L’ are complete the cireult of the bat-
tery »’ will also be complete, and the arma-
ture-levers k', k*, and &’ will be drawn into their

~forward position, as shown In the.drawings.

29

When, however, the connections of any one of
the main lines are interrupted, then the arma-
ture-lever d' being drawn away from its point
¢, the electro-magnets K’', K* and K° will be
demagnetized, and the corresponding arma-
ture-lever will fall away. The movements of

thearmature-leversk’, k*,and k* thusoccasioned |

serve to make and break the circuit-connec-
tions of the main-line batteries O}, O°, and O°,
which are applied to the second series of.
lines, L, L% and L% respectively, and which-

65 correspond to the batteries O, O, and O°, To

this end the battery O*has one pole connected

with the main line L.

‘to a contact spring or extension, n', carried
This spring 18

ried upon the armature-lever /. This spring

isin turn connected by a conductor, 14, through 70

the coils of the electro-magnet +*, and thus
_ The remaining poleof
the battery O* is connectéd by a conductor, 4,
with the conductor ¥, leading to the earth at
¢t It will be observed, therefore, that the
movements of the armature-leverk’in response
to the movements of the armature-lever d'

‘will serve to make and break the connections

of the battery O*in a manner corresponding

precisely to the completions and interrup- 8o

tions of the connections of the main line L,

I or 1P,

The battery O° has one pole connected with |
the contact-point /%, and the battery O° has

a corresponding pole connected with the stop &5
7.
plied to the levers &* and %°, and these levers
are connected by conductors 15 and 16, re-

The stops f* and f?* are respectively ap-

spectively, through the coils of the relay-mag-
nets 7° and 7 with the main lines I’ and L°

It will be readily understood from the fore-
ogoing description that any signals which are
transmitted upon any one of the main lines L/,
12, and L?, constituting the first series, will be

teries O*, O°, and O° into all of the second se-
ries of lines L#, 1°, and L® respectively.

It will be observed that the interruptions of -
the circuits of the batteries O, O°, and O° which"
are thus occasioned will cause the armatuare-
levers at, a®, and «° of the relay-magnets 7%, 7°,
and 7° to fall backward against their rear con-
tacts, b%, 0°, and 0% respectively. These con-
tacts are connected through conductorsl? and
18 with the coils of the second reversing-mag-

funetions as the armature-levers a/, a’, and «’.
They would therefore serve to operate the re-
versing-magnet R* when a message is being
transmitted from the first series of main lines,
unless some meéans were provided to obviate
this difficulty. One pole of the battery o® is

«® by conductors 19, 20, and 21, while the re-
maining pole is conneeted with the conductor

75

90

thus retransmitted by currents from the bat- 953

100

105

1et, R?, and they serve to perform the same

11O

connected with the armature-levers a’, ’, and -

Ir§

18 by a econdnctor, 22, leading through the

coils of the reversing-magnet R®. 1t 18 neces-
sary, therefore, that the circuit of the battery

0* should be interrupted at some other point

before it is completed by the falling of any

armature «', ¢, and «¢® away from its front

120 .

contact-stop, ¢, ¢, or ¢’ against its back stop,

b*, b°, or b°.
preferably leads to a contact-stop, 5/, applied

upon the armature-lever k',
in connection through the armature -lever
with the conductor 18, leading to the revers-

ing electro-magnet R%. When the armature-.

lever k' is in its forward position, as shown in

the drawings, the conductor 17 is thus con-
nected through the contact-stop and spring
with the conductor 18; but by the movement

with a contact-point, f’, which is preferably | of thearmature d’ of the reversing-magnet R’

-

For this reason the conductor 17

125
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the cireuit of the battery p’is interrupted,and E line L°® is complete through the conductor 16

likewise the circuits of the batteries 04, O3
and O° causing thearmature-levers af, ¢°, and
a® to fall against their back-contact stops; but
the ccnnection between the conduetors 17 and
18 is also interrupted, sethat the cireuit of the
battery o’ remains incomplete. |
The reversing-magnet R’ serves,in respons
to the movements of the keys applied to the

lines It 1% and Lfof thesecond series,to control |

the movements of the armature-levers &, %>
and L° of the electro-magnets K* K° and K°
These last magnets are employed for repeat-
ing from the first series to the second series
of main lines. The electro-magnet IX* corre-
sponds precisely tothe electro-magnet K, and
likewise the magnets K°and K°correspond to
the magnets K* and K° and a detailed de
seription 18 therefore unnecessary. |

The movements of the lever ¢° of the revers-
ing-magnet R’ serve to control the circuit-con-
nections of a local battery, p°, corresponding
to the battery »°. The armature-levers’’,t’,
and %° respond to the movementsof the arma-
ture-lever %, and repeat from the batteries
O'., 0%, and O° into the lines L/, L7, and L.

It frequently occurs that during the signal-
ing from one line through a repeating-instri-
ment into a second line it is necessary for the
receiving operator to communicate back to the
transmitting operator—as, for instance, when

it is desired that some portion of the message

be retransmitted. To accomplish this,it will

be necessary only for the receiving operator |

to employ his key in the usual manner. Con-

sidering that the operator upon the main line ‘
the battery p°.- The circuits of these batteries

I/ is transmitting, and that the operator upon
the line L° wishes to communicate with the
transmitting operator, then, by the interrup-
tion of the main line Lf at the receiving-sta-
tion the armature-lever «® of the magnet +°
will be allowed to fall back against 1ts rear
contact-stop %

the reversing magnet R’ the conductor 18,
armature-lever %', stop 7, conductor 17, con-
tact-stop b, lever «¢°, and conductor 21. Shonld
the armature %' chance to be away from its
electro-magnet at the momeunt the circuit of
the line L* is interrupted, then the cireult of
the battery o* will not be completed until the
armature-lever of £ is returned to its forward
position, which 1t 18 evident it will do 1mme-

diately upon the transmission of a signal from !

the line I/, The circuit of the battery o® be-
ing thus completed,the armature-lever ¢ will
be drawn forward, interrapting the cirenit of

the battery p’,thereby causing all the armature-

levers K K° and X°to fall back and interrupt
the circuits of the batteries O, (0%,and O®., The
movements of the key of the transmitting op-

erator upon the line L will therefore produce

no effect upon the instrumentat hisstation, and
he will thus be notified that some one of the re-
ceiving operators desires to communicate back.

The operator upon the line 1° is then enabled | p

to transmit as follows: The line from the mailn

]

]
;
E
4
-

1
!

The circuit of the battery o® !
will then be completed through the coils of

|

' to the armature-lever 2*, thus to the battery
- O°, and from the battery to the earth through

the conductor 2. 'The movements of the le-
ver ¢® in response to the movements of the
key included in the line L® cause the ecireuit
of the battery o’ to be made and interrupted,

' and the signals to be retransmitted through

the line I/ in a manner readily understood.
It should be here noted that one essential

featnre of a repeating apparatus is that it

should be so organized that by no possible act
can the varions parts come 1pto such position
that it is impossible to complete the circuit-

conneections from any one of the main lines.

It is evident that this end is attained in the

present instance, for, as has already been

shown, the circuit of the battery p’ must be

closed hefore the eircenit of the battery p* can

be interrupted, and vice versa; but if by any
chance the cireuits of both batteries p’ and p’

should become interrupted at the same time

immediately the correspounding reversing-in-
strument, R* or R/, will serve to again com-
nlete the connections, for the reason that the

| cireuit of the battery o’ or o® will be inter-
| rupted at the point j° or j% thereby causing

the armatnre-lever d or d* to fall against its
back contact-stop, and to complete the con-
nections of the corresponding battery, p’ or p°.

In Fig. 2 a modification is shown in which
the reversing-maguets R’ and R’ are dispensed
with. In this instance the relay-magnets K,
K2, and K? are included in the circuit of the
batterv ', while the corresponding magnefs,
K* K® and K% are included in the circuit of

heing open when the main-line connections
are complete, the levers & will be away irom
their electro-magnets, and the parts are 8o or-
ganized that the respective circuits of the

batteries O will be completed through the

rear contact-stops of these levers.

A cirenit-connection may be completed from
the conduetorleading to the back contact-stops
to the front contact-point of one or more of

the relay-magnets and a sounder included

therein, as shown in dotted lines, for the par-
nose of affording opportunity forthe messages
to he read at the repeating-station. The same
local battery will, it is evident, serve to oper-
ate this sounder. | -

It is evident that a single repeater may be
operated upon this principle without depart-
ing from the spirit of the invention, a trans-
mitter and a relay being employed for each
main-line cirenit, each transmitter being or-
oanized to break the local circuit of the other
before the main-line circuit-connections are
interrupted, so that each transmitter will be
kept idle while the other is being operated.

I ¢lahin as my invention—

1. The combination, substantially as here-
inbefore set forth, with two series of main-
line conduectors, of a source of electricity ap-
lied thereto, and means, substantially such
as described, for automatically repeating from

&R
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any line of either series mto all of the lmes
of the other series. ~

2. The combination, substantially as hele-
1nbefore set forth, with twoseries of main lines,
of a repeating-magnet applied to each of said
lines, means for automatically operating the

repeating-magnets of either series by currents
from any one “of the lines of the other series,

and means, substantially such as desecribed,
whereby the operation of oue series of repeat

Ing-magnets temporarily prevents the 0pera
tlon of the other series.

15

20

3. The combination, substantially as here
inbefore set forth, of two series of lines, two
series of’ repeatmn* -magnets, means for repeat

ing from any line of either series into all the

hnes of the other series, means, substantially
such as described, whereby the operating-

repeaters prevent the other repeaters from

operating, and means, substantially such as

described, whereby a receiving-line prevents

the operation of its repeater at the completion
of a signal.

4. The Combll’]‘ltl()ﬂ substantlally as here-
inbefore set forth, of a main line, a relay-
magnet included in the circuit thereof, a bat-

339,449

‘inbefore set forth, with a series of main lines,
| of a reversing-instrument, means,substantially
such as described, for actuating the same, a: 70 .

local battery, its eircuit, the connections of -

which are controlled by said reversing-magnet,
~armature-levers respectively applied to e]ec- |

tro-magnetsand serving to control the connec-
tions of the series of main lines, respectively, 7 5
a second reversing-instrument, a local circuit

for operating the same, and means, substan-
tially such as d.escrib.ed,-,.applied toone of said

-series of electro-magnets, whereby the circuit-
~connections of said second local battery may

80
be interrupted when the circuit of said first-

named loecal battery is interrupted.

9. The combination, substantially as here-
inbefore set forth, of the main-line battery O/,

| and the electro-magnet +, its armature and 83

tery the connections of which are made and

interrupted by the movements of the key ap-

- plied to said main line, a reversing-magnet, a

batteryapplied thereto,thecircuit-connections

of which are made and interrupted by the

operation of said relay, and a series of repeat-

~ing-1nstruments, all of which are controlled by

393

10
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the operation of said reversing-instrument.

5. The combination, substantially &S_here-.-

inbefore set forth, of two reversing - instru-

ments, two series of main lines respectively.
corresponding to said instraments, means,

substantially such as described, operated by
currents traversing said main lines for operat-

ing said instruments, and means, substantially

such as described, for normally preventing
one of said instruments from operating while
the other instrument is in use.

6. The combination, substantially as here-
inbefore set forth, of two series of lines, two
reversing - instruments respectively corre-
sponding thereto, means for operating either
of said instruments by currents traversing one
of the Jines of the corresponding series and for
preventing one of said instruments from op-
erating while the other is in use, and means
for interrupting the operation of the first in-
strument and bringing the second iuto opera-
tlon at the termination of a signal.

7. The combination, substantially as here-
1nbefore set forth, with a telegraphic main
line, of an electro magnet included therein, a
series of lines, a battery for applying currents
to said series of lines, a local battery and its
circuit, the connections of which are controlled
by said electro - magnet, an electro- magnet
included insald circuit, and a series of circuit-
controlling magnets applied to series of lines,
respectively, and controlled by the operation
of the last-named electro-magnet.

8. The combination, snbstantially as here-

- as described, whereby signals may be auto-

;

‘rear contact-point, the local battery o', the

reversing-magnet R’ included in the circnit of
said local battery, a main line, the local bat-
tery p’, the circuit-connections of which are
controlled by the operation of the repeating- go
magnet R’, the series of electro- maﬂ*nets in-
cluded in the circuit of said battely 9, and
the series of main lines having their circuit-
connections controlled by the armature-levers
of sald series of electro-magnets, respectively.

95"
10. The combination, substantially as here- |

inbefore set forth, of a main line, a battery,

an electro-magnet included in the wain-line

~elreuit, 1ts ammatme and rear contact-point,

the 100&1 battery o', the cirenit-connections of- [00
which are controlled by the operation of said
electro-magnet, the series of electro-magnets
controlled by the opening and closing of the
cireult of said loecal battery, a series of main
lines having their circeuit-connections con-
trolled by the armature-levers of said series
of electro-magunets, respectively, a second local
battery hmring _its circult-connections sub-
stantially the same as those of the first-named
local battery, and means, substantially such as 110
described, for preventmﬂ* the second local cir-

cuit from bemﬂ* completed by the operation of -
the first- nmmed electro- magnet.

11. The combination, substantially as here-
inbefore set forth, of the instruments R’ and
R?, the two Series of instruments XK', K? and
K% and KY K°, and K° means, substantially
such as descrlbed for Operatmg the instru-
ments R’ and R? and thereby controlling the
movements of the two series of instruments,
respectively, and two series of main lines, the -
connections of which are controlled by the
respective armatures of said series of electro-
magnets, -

1‘? The combination, substantlally as here-
inbefore set forth,with twomdependent%erles -
of telegraphic main lines, of means for repeat-
ing from any line of one series into the other
series of lines, and means, substantially such

105

[25

matically transmitted from any of {he last-
named series of lines back into the first-named

. line.

13. The combination, stbstantially as here-
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inbefore set forth, of twoseries of lines, arelay-
magnet included in the eircuit of each of said

lines, two series of repeating-instruments re- !

spectively applied to the lines of said series,

two local batteries respectively controlled by

any relay of the corresponding series, and
two circait-controlling devices respectively
controlled by the local batteries, whereby
during the operation of a relay belonging to

one series of lines the repeafing-instruments

of that line are prevented from operating.
14, The combination, substantially as here-
inbefore set forth, with two independent series
of main lines, of a transmitfer, a reversing-
magnet, and a relay for each series, a local ¢ir-

' cuit for each reversing-magnet, each trans-

mitter being arranged to break the local cir-
cuitof the reversing-maguet of the other trans-
mitter before the main-line cireuit is broken,

| whereby one transmitter is inoperative while

the other is being operated, substantially as
described.

In testimony whereof I have hereunto sub-
seribed my naine this 20th day of April, A.
D. 1885b.

WILLIAM MAVER, JR.

Witnesses:
CARRIE E. DAVIDSON,
CHARLES A. TERRY.
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