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To all whom it may concerw:

Beitknownthat I, JOHN C. BARCLAY, a citi-
zen of the United States,residing at New York,
in the county of New York and State of New

5 York, have invented certain new and useful
Improvements in Telegraph Apparatus; and
Ido hereby declare the following to be a fall,
clear, and exact description of the invention,
such as will enable others skilled in the art to

1o which it appertains to make and use the same.

My invention relates to telegraph appara-
tus, and resides in means for converting di-
rect current into alternating current for op-
erating quadruplex and other telegraph and

t5 signaling systems employing pulsatory cur-
_rents of two directions.

My invention consists in novel means for
converting direct currentintoalternating cur-
rent, as above mentioned, and for maintain-

zo ing ground connections for the line during the
operation of the transmitters.

My invention is particularly intended for
use in quadruplex-telegraph systems, such as
the well-known Roberson system, which is

25 substantially described in Patent No. 583,418,
dated May 25, 1897; but I do not limit myself

to the use of my invention in that system only. -

In the said Roberson system as herefofore
employed current has been supplied to the
30 line by alternating-current dynamos, and at
each station there have been two transmitters
baving front contacts, one connected to the
positive and the other to the negative brush
of the home dynamo, and having also back
25 contacts connected to brushes of a commuta-
tor-ring which is connected to ground, the
corresponding receiving instruments compris-
ing two line-relays, one arranged to respond
to positive current pulses and the other to
40 negative current pulses.

The use of alternating-current dynamos is
undesirable for various reasons, among which
are that telegraph - offices are not usually
equipped with alternating-current dynamos

45 of the size and frequeney required for such
telegraph systems, whereas the larger offices
are already equipped, as a rule, with direct-
current dynamos suitable for use with the
converting device hereinafter described, and

5o that in systems such as the Roberson it is

necessary to use a separate alternating-cur-
rent dynamo for each quadruplex line, thus
requiring the use of an objectionable number

of small dynamos,which because of their small
size are inefficient and must themselves,asa 55
rule, be driven by small inefficient direct-cur-
rent motors. Such installations are not eco-
nomical in the use of current, but require an
excessive amount of power for their opera--
tion. According to my invention, however, 6o
two direct-current dynamos may supply cur-
rent for any desired number of lines, the num-
ber of commutator segments and brushes be-
ing increased as required. Allof the commu-
tator-segments may be mounted upon a sin- 65
gle shaft,corresponding generator-brushes of
each set being connected to the same genera-
tors, and in this way the apparatus may be
made very simple, compact, and efficient. -

The objects of my invention are to avoid 7o
the use of alternating-current dynamos, to
supply current toany desired number of lines
from a single generating set, to utilize the di-
rect-current generators now in common use
in telegraph-offices, and to make the whole 45
apparatus simple, efficient, and economical.

I will now proceed to deseribe my invention
with reference to the accompanying drawings,
in which the invention is illustrated diagram-
matically in connection with the circuits used 8o
in the Roberson quadruplex system, and will
then point out the novel features in claims.

In the said drawings, Figure 1 is a diagram
showing the circuits and instruments at one
end of a quadruplex line and showingin ¢on- 8g
nection therewith my rotary converting de-
viee. Fig.2 is a similar view of the convert-
ing device and the parts immediately asso-
ciated therewith, showing an alternative ar-
rangement of brushes and commutator:seg-
ments.

Referring now to the accompanying draw-
ings and at first to Fig. 1, the said figure shows
transmitters 1 and 2 of substantially ordinary
type connected through differentially-wound gc
line-relays 8 and 4 with the main line 5 and
artificial line 6, which latter is connected to
ground and is provided with the usual con-
densers and resistances. Line-relays 3 and
4 are of the type described in the said Rober- roo

90



10

5

20

25

30

35

40

45

50

55

6o

65

2

son patent and control, respectively, sound-
ers 7 and 8 throngh repeating sounders 9
and 10.

Numerals 11 and 12 designate direct-cur-
rent generators for supplying current to the
line. These generators maybeof ordinarycon-
struction. The negative brush of generator
11 and the positive brush of generator 12 are
connected to ground, as shown. The posi-
tive brush of generator 11 and the negative
bruash of generator 12 are connected to brushes
of the converting apparatus now to be de-
seribed. Said converting apparatus in the
form shown in Fig. 1 comprises a plurality of
disks 13, 14, 15, and 16, mounted upon and
arranged to rotate with a rotatable shaft 17.
Disk 13 has ecommutator-segments 18, 19, and
20, of which 18 may be termed a ¢ conduct-
ive” segment, being of metal and having such
width that it makes contact simultaneously
with both brushes,hereinafter mentioned,and
so connects the same. Segments 1§ and 20
are usually formed of metal for the sake of
durability, and therefore are separate seg-
ments insulated from each other and from
segment 18, asshown; but, in effect, they form
a single insunlating-segment, and so far as the
operation of the commutator is concerned a
single segment of insulating material might
be employed in place of them. The other
disks have corresponding commutator-seg-
ments numbered 21 to 29, inclusive.

Two contact-brushes are provided for each
disk, the said brushes being numbered 30 to
37, inclusive. Brushes 30 and 33 are con-
nected, respectively, to the front contact-
stops of transmitters 1 and 2 through con-
ductors 38 and 39. Brushes 31 and 32 are
connected, respectively, to the positive brush
of generator 11 and the negative brush of
generator 12 through conductors 40 and 41.
Brushes 34 and 36 are connected to the back-
stops of transmitters 1 and 2, respectively,
through conductors 42 and 43. Brushes 35
and 37 are connected to ground through con-
ductors 44 and 45.

Since segments 18 and 24 oceupy corre-
sponding angular positions, as do segments
19 20 and 25 26, the front and rear contact-
stops of transmitter 1 arve connected to the
generator and to ground, respectively, at the
same time. The same is true with respect to
the segments of disks 14 and 16 and the con-
tact -stops of transmitter 2; but since seg-
ments 21 and 27 occupy angular positions op-
posite segments 18 and 24 transmitter 1 is
disconnected from its generator and from
ground when transmitter 2 is connected to its
generator and to ground, and vice versa. It
will be seen, therefore, that the depression of
the key 46 of transmitter 1 will cause a sue-
cession of positive current pulses to be trans-
mitted through the line, that the depression
of the key 47 of transmitter 2 will cause the
transmissionof asuccession of negativepulses
through the line, and that the simultaneous
depression of both keys will cause the trans-
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mission of a suceession of alternately positive
and negative pulses through theline. 'When
neither key is depressed, the line is connected
to ground alternately through the rear con-
tact of transmitter 2, wire 43, brushes 56 and
37, and wire 45 and through the rear contact
of transmitter 1, wire 42, brushes 34 and 35,
and wires 44 and 45, When either key is de-
pressed and the armature of the correspond-
ing transmitter attracted, ground conneetion
is obtained through the front contact of that
transmitter and the corresponding brushes
and generator instead of through the rear con-
tact. If both keys be depressed simultane-
ously, then the line is connected to ground
alternately through the two generators.

© Wires 40 and 41 include resistances 48 and
49, which are used to prevent sparking at the
brushesof the generators. Intheground con-
nection 45 there is a similar resistance 50 em-
ployed to make the line resistance the same
whether the line be connected to ground
through the front or the rear contacts of the
transmitters. The resistance of the arma-
tures of the generators is so small that it is
negligible.

Transmitters 1 and 2 are shown as provided
with shunt connections 51 and 52, respec-
tively, connecting their armatures with their
respective front contact-wires 38 and 89, and
these shunt connections comprise resistances
54 and 55 and condensers 56 and 57, all as is
customary in the Roberson system.

In Fig. 11 have shown the commutator ar-
ranged to supply current to only one line from
thegenerators1land12; butitisobviousthat
the set of commutator-segments may be du-
plicated on shaft 17 as many times as desired
and corresponding brushes and connections
employed forsupplying current from the same
generators to other lines and for connecting
such other lines to ground.

By placing the ground-line brushes on the
side of the commutator opposite the genera-
tor-brushes the nmumber of commutator-seg-
ments may be reduced by one-half. This is
illustrated in Fig. 2, in which the ground-line
brushes 36 and 37, corresponding to trans-
mitter 2,are placed opposite brushes 30 and 31,
corresponding to transmitter 1, and brushes
34 and 35, corresponding to transmitter 1, are
placed opposite brushes 32 and 33 of trans-
mitter 2. 'The operation is the same as that
of the arrangement shown in Fig. 1.

It is obvious that the commutator may be
constructed in various-ways and various ar-
rangements of segments and brushes em-
ployed, and I do not limit myself to any par-
ticular construction or arrangement of the
parts.

What I claim is—

1. In a telegraph system, the combination
of a line conductor, two transmitters connect-
ed therewith having each two contacts, one of
whieh is elosed when the other is open, two
direct-current generators, one for each of said
transmitters,having opposite poles connected
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to ground, and commutating means connect-
ed to both contacts of each transmitter, to
both generators, and to ground, arranged to
connect one contact of each transmitter to its
respective generator and the other contact to
ground, at intervals, and to so connect the
contacts of the two transmitters in alterna-
tion.

2. In a telegraph system, the combination
of a line conductor, two transmitters connect-

. ed therewith having each two contacts, one of
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which is closed when the other is open, two
direet-current generators, one for each of said
transmitters, having opposite poles connected
to ground, and commutating means compris-
ing two sets of similar but oppositely-timed
contacts, one set for each transmitter, each
set comprising means for connecting one con-
tact of its respective transmitter to the corre-
sponding generator, at intervals, and for si-
multaneously connecting the opposite con-
tact of that transmitter to ground.

3. In a telegraph system, the combination
of a line conductor, two transmitters conunect-
ed therewith having each two contacts, one of
which is elosed when the other is open, two
direct-current generators, one for each of said
transmitters, having opposite poles connect-
ed to ground, and commutating means eom-
prising conductive and insulating commuta-
tor-segments and two sets of commutator-
brushes, one for each transmitter, each set
comprising brushes connected to both con-
tacts of the corresponding transmitter, to the

-ing contacts of the other transmitter. -

3

corresponding genetrator, and to ground, the
brushes and commutator-segments relatively
positioned and arranged to connect the con-

tacts of one transmitter to the generator and

to ground in alternation with the correspond-

4. In a telegraph system, the combination
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with a line conductor, two transmitters con-

' nected therewith having each two contacts,

one of which is closed when the other is open,
and two- direct-current generators, one for
each of said transmitters, having opposite
poles connected to ground, of a current-re-
versing commutator having four commutator-
brushes for each transmitter, arranged in
pairs, one brush of each pair connected to one
of the contacts of the transmitter, the second

brush of one pair connected to the correspond-

ing generator, the second brush of the other
pair connected to ground; said commutator
having also conduective and.insulating com-
mutator - segments, the segments and said
brushes being relatively positioned and ar-
ranged to connect the contacts of one trans-
mitter to the generator and.to ground in al-
ternation with the corresponding contacts of
the other transmitter.

In testimony whereof I affix my
in the presence of two witnesses.

JOHN C. BARCLAY.

Witnesses:
G. R. BENJAMIN,
HARRY M. MARBLE.
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