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To all wilony it maly coRcerm: )

Be it known that I, Pavur K. Briss, a citi-
zen of the United States, residing at Lees-
burg, Lake county, Florida, have invented
certain new and useful Improvements in
Telegraph-Repeaters, of which the following
is a specification.

This invention, pertaining to telegraph-re-
peaters, will be readily understood from the
following description, taken in connection
with the accompanying drawings, in which—

Figure 1 is a diagram illustrating an exem-
plification of my invention; Fig. 2, a plan
ilustrating the preferred construction of re-
lay; Fig. 3, a side view of the relay, and Fig.
4 a vertical transverse section of the relay.

In Fig. 1, which diagrams the repeating in-
struments and circuits of a station, the parts
to the right may be considered as pertaining
to the east line, while the parts to the left
pertain to the iest line, and as the two sets
of parts are in duplicate the description will
be mainly in the singular. ,

In the diagram, 1 indicates the east relay-
core; 2,its usual winding—say one hundred
and fifty ohms resistance; 3, the east incom-
ing line; 4, connection therefrom to the re-
lay-winding 2; 5, a switch to connect con-
ductors 3 and 4; 6, a conductor from relay-
winding 2 to continued line or to ground, as
the case may be; 7, the relay-armature; 8,
its retracting-spring; 9, the sounder; 10, the
east local battery; 11, the local contact per-
taining to the east relay.

Considering the parts as thus far described
and assuming switch 5 to be closed, it will be
observed that everything is as usual in ordi-
nary non-repeating installations, the relay
serving simply to respond to impulses from
the eastern line and open and close the east
local circuit and work the east sounder, and
it is under these conditions that the appara-
tus would be used for non-repeating work on
the east line. The description thus far given
will apply precisely to the west line, and un-
der the conditions mentioned—that is to say,
with the switch 5 and its corresponding west
switch closed—either of the Iines may be
used precisely as ordinary lines having no re-
peating equipment. The sounders may be
precisely as usual—say with four ohms re-
sistance. The local batteries may be as
usual—say one cell of gravity-battery for
each sounder. The relay-windings thus far
referred to may be precisely as usual—say
one hundred and fifty ohms resistance or

| whatever may be the adopted resistance for
the relays of the given line. ,
Continuing with the diagram, 12 indicates
a flexible contact-tongue carried by but insu-
lated from the armature of the east relay; 13,

the construction of this contact arrangement
being such that as the relay-armature opens
contact 11 will open first, contact 13 opening
later, and when the relay closes contact 13

ing somewhat and contact 11 closing later;
14, conductor from spring-tongue 12 to the
main winding of the west relay; 15, conduc-
tor from contact-point 13 to west line; 16,
the west line; 17, contact-point connected
with the east line and codperating with the
spring-tongue of the west relay; 18, auxil-
iary winding on the east relay—say six layers
of No. 26 wire or fifteen ohms resistance; 19,
conductor from one terminal of this auxil-
iary winding to one side of the west local bat-
tery and from the other end of this auxiliary
winding to the side of the west sounder oppo-
site its battery—in other words, 19 consti-
tutes a closed circuit containing the east
auxiliary winding and the west sounder and
its battery in series; 20, a branch from the
auxiliary winding 18, taken off at about the
mid-point of its resistance or, say, at the end
of the third layer if there are six layers in
the auxiliary winding; 21, a switch codper-
ating with circuit 19 and branch 20, permit-
ting that circuit to include selectively either
all or a part of the auxiliary winding; 22,
the east relay considered as a whole; 23, the
east key; 24, the west key; 25, a back contact
for the relay-armature, connected with the
local circuit between the battery and sounder;
and 26 conductor from west relay-winding
to continued line or to ground, as the case
may be. ‘

Detailed .description has been given only
of the apparatus pertzining to the east; but
the west is the same. When employed in re-
peating, the switch 5 and its corresponding
west switch are open, as ghown.

Assume sending being done from a distant
station on the east line. When the key at
that station opens the east circuit, the arma-
ture of the east relay retreats, contact 11
opens, the armature of the east sounder rises,
and spring-contact at 13 opens a trifle later.
The west-line circuit therefore opens. The
armature of the west relay does not retreat,
being retained by the energizing of the west

will close first, the spring-tongue then yield--
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relay through the medium of its auxiliary
winding and the east local battery, plus re-
sidual magnetism in the west relay.  Contact
17 remains closed, thus not opening the east
line. The west sounder remains down.
When the key at the distant east station
closes, then the armature of the east relay
closes, contact 13 closes, thus closing the west-
line circuit, contact 11 closes, thus closing
the east local circuit, and the armature of the
east sounder comes down. The auxiliary

winding of the west relay loses its energy, or

most of it, by reason of the closure of the
east local circuit. In this way signals from
the east are repeated to the west. The per-
formance would be similar if the signals were
coming from the west line.

If while signals are coming from the east
line some operator on the west line should
“break,” the west relay would become de-
energized and open when the east operator
closes his key and causes contact 11 to close
and bring about the deénergization of the
auxiliary winding of the west relay, where-
upon the west relay-armature retreats and
breaks the east line.

Notwithstanding sounder 9 is always in
closed circuit with its battery 10, it responds
promptly to the opening and closing of con-
tact 11 in accordance with well-established
electrical laws, and it is found in practice
that the entire apparatus is responsive to the
most rapid sending. When the repeating
capacity is not desived, the switch 5 and its
corresponding west switch are closed and
switches 21 are opened, the two sides of the
apparatus then representing ordinary non-
repeating stations. The relays are to be ad-
justed, as usual—that is to say, in corre-
spondence with variations in main-line condi-
tions. “The auxiliary windings of the relays
are to accomplish electromagnetic results
when the main windings of the relays are
open, and it follows that the auxiliary wind-
ings should have an effect fairly correspond-
ing with that of the main windings. By
manipulating switches 21 the auxiliary wind-
ings may have their electromagnetic effect
varied in an obvious manner. No fine ad-
justments at this point are required. I have
found in practice that varying from full to
half strength of the auxiliary winding will
take care of all of the usual variations in the
main-line circuit and compensate for all the
corresponding adjustments of the relay-
spring. In many situations the strength-
varying function of the switch 21 is called on
only at very rare intervals. In the illustra-
tion the switch 21 provides for but two varia-
tions in the strength of the auxiliary winding;
but it is obvious that an appropriate switch
may effect any desired number of variations
in the effect of these windings.

In the diagram the core of each relay is
illustrated as being single; but it will of
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course be understood, as heretofore stated,
that the relay construction follows usual
plans, which universally involve magnets of
horseshoe type, this of course calling for an
appropriate modification in the switch 21 in
order that it may effect symmetrical modifi-
cations in the effect of the windings.

Supplementing what has been heretofore
stated regarding the action, or, rather the non-
action, of the west relay when repeating is be-
ing done from the east, 1t may be explained
that while the west circuit is closed the west
relay is attracting its armature in virtue of
the energy of the main winding of that relay.
When the west circuit is opened by the east
relay, then while the main winding of the
west relay’ loses its energy the auxiliary
winding of that relay becomes effective and
takes the place of the main winding in retain-
ing its armature. The west relay, therefore,
when repeating is being done from the east
has its armature held first by the energy of
the main winding and then by the energy of
the auxiliary winding, each energy overlap-
ping the other as to time. It is to be ob-
served that the auxiliary windings are not
called upon to move the relay-armatures, the
movement of attraction being effected by the
main-line windings and the auxiliary wind-
ings requiring simply to retain the armatures
after they have been moved. The auxil-
lary windings, while alternating in duty with
the main windings as to holding the ‘arma-
tures, need, therefore, not be proportioned
with any special accuracy. I havefoundin
practice that auxiliary windings which have
not sufficient energy to move the armatures
are entirely satisfactory in holding the arma-
tures after ‘they have been moved by the
main windings.  This may be explained on
the theory of lessened distance between ar-
mature and core in addition to residual mag-
netism.

The preferred construction of relay will be
readily understood from a glance at Figs. 2,
3, and 4.

The relay-armature carries two contact-
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arms, one opposite each relay-spool, one of -

the arms being rigid to form the contact fea-
ture 11 of Fig. 1 and the other being flexible
and insulated from the first one to form the
contact feature 12 13 of Fig. 1. For each
of these arms there is a pair of adjustable
stop-screws, one screw of each pair form-
Ing a contact element. In the illustration
these screws are carried by separate fixed
gooseneck-standards. :

It will be noted that when the east relay is
open the east battery and sounder are then
in circuit with the auxiliary winding of the
west relay, the sounder thus constituting a
resistance in the battery-circuit and to some
extent lessening the energy of the auxiliary
winding. In practice this is found to be
without detriment; but still in order to pro-
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vide for extraordinary conditions I have ar-
ranged for cutting the sounder out of the cir-
cuit when its relay shall have completed its
opening stroke. - It will be observed in the
diagram that the effect of the back contact
25 1s to short-circuit the sounder after com-
pletion of the back stroke of the relay-arma-
ture. It may be added that this feature for
short-circuiting the sounder is of such little
requirement that in general practice it may
be ignored and omitted.

Attention is first called to the extreme sim-
plicity of the apparatus and the circuuts. The
local circuit requires no change whatever
either In sounder construction, battery-
power, or relay-contact over ordinary non-
repeating equipment. The relay requires
simply the spring-contact and the auxiliary
winding to be added. The cost of the appa-
ratus is a mere trifle inaddition to that of non-
repeating apparatus, and the non-repeating
functions of it are in no degree impaired.

The next point to which attention is called
is the economy and convenience of local-bat-
tery conditions which are such that the bat-
tery is subjected to no more variations in
strength than under ordinary non-repeating
conditions, this resulting not only in econ-
omy and convenience asregardslocal battery,
but also resulting in the non-necessity for
anything more than the adjustments of relay
usually meident to non-repeating conditions.
Repeaters notoriously call for peculiar watch-
fulness in the matter of spring and contact
adjustments, resulting in exasperating an-
noyance and in serious delays. In my appa-
ratus the repeating function introduces no
degree of increased necessity for adjustment
as compared with non-repeating conditions,
and the repeating capacity is up to the full
standard of ordinarv non-repeating relays.

While the contact devices perform func-
tions in making and breaking circuits, I will
for the sake of brevity in expression employ
the term ‘‘circuit-breaker” in the claims,
meaning thereby a contact device with the
double function: It is manifest that any
other suitable source of electrical energy may
be substituted for the batteries set forth, and
I therefore employ the term ‘‘battery” as
comprehending any such substitute.

An analysis of the diagram will show that
when the relay is closed then its local bat-
tery is in circuit with the sounder as a resist-
ance. The electrical effect of the sounder-
coils would be the same, quite regardless of
whether or not the sounder were a sounder in
fact and quite regardless of whether or not
their resistance were in wire-coil form. I
will therefore in the claims employ the term
‘‘first resistance’” as meaning the compara-
tively low resistance in circuit with the bat-
tery when the local circuit is closed by the
relay, which low resistance will of course
preferably be constituted by the coils of a

B3

sounder, and I will employ the term ‘‘second
resistance’” as meaning the higher resistance
as represented by the windings 18.

Those skilled in the art of telegraph-re-
peaters will recognize the fact that the im-
proved system lends itself to various modi-
fications without departure from the princi-
ple of my invention as pointed out in the
claims. I have simply explained the prin-
ciple of my invention and the best mode in
which I have contemplated applying that
principle, the claims particularly pointing
out the combinations constituting my in-
vention.

I claim-—

1. A telegraph repeating apparatus com-
prising, in duplicate, a battery a first resist-
ance and a second resistance higher than that
of the first resistance, a circuit including all

said members in series, a shunt-circuit includ-'

ing the first resistance and battery in series,
a circuit-breaker in the shunt-circuit,
an electromagnet having an armature me-
chanically connected with said circuit-
breaker, and a main-line-circuit breaker also
mechanically connected with the armature
of said electromagnet, combined substan-
tially as set forth.

2. A telegraph repeating apparatus com-
prising, in duplicate, a battery a first resist-
ance and a second resistarice higher than that
of the first resistance, a circuit including all
said members in series, a shunt-circuit in-
cluding the first resistance and battery in
series, a circuit-breaker in the shunt-circuit,
an electromagnet having an armature me-
chanically connected with said circuit-
breaker, and a main-line-circuit breaker also
mechanically connected with the armature
of said electromagnet, said main-line-circuit

breaker being arranged to close prior to the -

closing of the first-mentioned circuit-breaker,
combined substantially as set forth.

3. A telegraph repeating apparatus com-
prising, in duplicate, a battery a first resist-
ance and a second resistance in coil form hav-
ing a resistance higher than that of the first
resistance, a circumt including all said mem-
bers in series, a shunt-circuit including the

first resistance and battery in series, a circuit~

breaker in the shunt-circuit, an electromag-
net having an armature mechanically con-
nected with said circuit-breaker and having
its core surrounded by the second resistance
of the opposite set as an auxiliary winding,
and a main-line-circuit breaker also me-
chanically connected with the armature of
said electromagnet, combined substantially
as set forth.

4. A telegraph repeating apparatus com-
prising, in duplicate, a battery a first resist-
ance and a second resistance in coil form
having a resistance higher than that of the
first resistance, a circuit including all said
members in series, a shunt-circuit including
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the first resistance and battery in series, a
circuit-breaker in the shunt-circuit, an elec-
tromagnet having an armature mechanically
connected with said circuit-breaker and hav-
ing its core surrounded by the second resist-
ance of the opposite set as an auxiliary wind-
ing, a switch for cutting a portion of said
second resistance out of circuit, and a main-
line-circuit breaker also mechanically con-
nected with the armature of said electromag-
net, combined substantially as set forth.

5. A telegraph repeating apparatus com-
prising, in duplicate, a battery a first resist-
ance and a second resistance higher than
that of the first resistance, a circuit includ-
ing all said members in series, a shunt-cir-
cuit including the first resistance and battery
in series, a circuit-breaker in the shunt-cir-
cuit, an electromagnet having an armature
mechanically connected with said creuit-
breaker, a main-line-circuit brealker for the
opposite line also mechanically connected
with the armature of said electromagnet, a
switch for opening the first-mentioned ecir-
cuit, and a device for cutting said main-line-
circuit breaker out of cireuit, combined sub-
stantially as set forth.

6. A telegraph repeating apparatus com-
prising, in duplicate, a main circuit, a local
circuit, a battery in the local circuit, a re-
sistance in the local circuit, an electromag-
net having windings in each of said circuits,
a shunt-circuit across that one of said wind-
ings which is in the local circuit, a circuit-

‘breaker in said shunt-circuit, and electrical

connections, combined substantially as set
forth, whereby when said circuit-breaker is
closed said resistance will be in series with
said battery.

7. A telegraph repeating apparatus com-
prising, in duplicate, a main-line ecircuit
including an individual relay and including
also a circuit-breaker controlled by the relay
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of the opposite line, a local circuit including
a first resistance and battery and also a cir-
cuit-breaker controlled by the individual re-
lay, and a shunt-circuit including said first
resistance and battery and including also an
auxiliary winding on the relay of the oppo-
site line, combined substantially as set forth.

8. A telegraph repeating apparatus com-
prising, in duplicate, a battery a first resist-
ance and a second resistance higher than that
of the first resistance, a circuit including all
said members in series, a shunt-circuit in-
cluding the first resistance and battery in
serles, a circuit-breaker in the shunt-circuit,
an electromagnet having an armature me-
chanically connected with said circuit-
breaker, and a main-line-circuit breaker in
the form of a spring-tongue also mechanic-
ally connected with the armature of said
electromagnet, said main-line-circuit breaker
being arranged to close prior to the closing of
the first-mentioned circuit-breaker, com-
bined substantially as set forth.

9. A telegraph repeating apparatus com-
prising, in duplicate, a battery a first resist-
ance and a second resistance higher than that
of the first resistance, a circuit including all
said members in series, a shunt-circuit in-
cluding the first resistance and battery in
series, a circuit-breaker in the shunt-circuit,
an electromagnet having an armature me-
chanically connected with said circuit- 7
breaker, and a circuit-breaker and circuit
connected with said circuit-breaker in the
shunt-circuit and adapted to short-circuit
the first resistance whern the circuit-breaker
in the shunt has completed its opening mo- 8
tion.

PAUL E. BLISS.

Witnesses:
J. W. SEE,
J. E. MoxrEY.




