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UNITED STATES

PaTENT OFFICE,

JULIO E. CORDOVEZ,

OF PANAMA, THE UNITED STATES OF COLOMBIA.

"TELEG RAPH-RELAY,'

SPECIFICATION forining yart of Letters Patent No. 680,024, dated August 6, 1901.

Application filed August 14 1900. Serial No, 26, 856

(Nﬂ model.)

To all whom it may concern:

- Be it known that I, JuLIo E. CORDOVEZ a
citizen of the United State% of Colombia, cmd

ful Improvements in Telegraph - Relays, of

which the following is a full clear, and exact

description.

My invention relates to telegraph-relays,
and has for its object to provide an efficient
and sensitive construction for repeating tele-
oraphic messages both with and without the
use of sounders or other receivers at the in-
termediate stations and allowing the use of
the apparatus either for repeating purposes
or for those of ordinary communication from
station to station. |

To this end my invention consists in cer-
tain ar rangements,connections,and construc-

tions of pm*ts by which T secure the above-
‘indicated results without the use of springs
or like delicate and rather uncertain devices.

The invention will be fully deseribed here-

out in the appended claims.

Referenceis to be had to the aécompan} mrr'

drawings, forming a part of this speclﬁcatmn

in which similar characters of reference indi-

cate corresponding parts in ali the figures.
Figure 1 is a diagram of a station prowded
with myimproved appa,ra,tus. Fig.2isafront

elevation of the relay proper with parts broken .
away.

Fig. 3 is a cross-section on line 3 3 of
Kig. 2. Fig. 4 1s a side elevation of the key.
Fig. 5 1s a longitudinal sectional elevation of
the sounder on lined 5 of Fig. 6. FKig. 6 is a

cross-section ta,ken substantially on line 6 6
of Fig. 5.

Fig. 7 is an inverted plan of the
sounder-base; and Fig. 8 is a diagram show-
ing a station with an arrangement of appara-
tus similar to F]O" 1, but w11;h the ‘bOunder
omitted. |

As illustrated in Flﬂ‘ 1, A is the line-wire
from one station, and B is the line-wire from
anotherstation, connected 1espect1v613,W1th
the blndmn'-nosts A’ and B’ o o

C is the loeal battery, connected by wires
D E to_ binding-posts D' E'.

If G are wires connected with the respective
poles of the main battery C’ and with bind-
ing-posts F' G'.

I is 2 wire connected Wlth any sultable lo- } ed to be engaged by the armature v of said

' cal apparatus, such as a telephone or a test-

ing instrument, and with a binding-post H'.

These binding-posts are all secured upon a

board or base I. ¥rom the posts A’ B’ con-

tinuation-wires A* B3* lead to a lightning-ar--

resterJ of anysuitable construction, and then

| wires A®B?connect with switches A*B%, which.

in Iig. 1 are shown in engagement with con-
tacts K X', but may also be engaged with an-
other set of contacts L I.' or Wlbh a central
contact M or with rests N, the latter serving

| to hold the switches A* B3* out of connection
and also to keep them from catching in the

various wiresduring theirmovement. A wire

55
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H? connects the central contact M with the .

binding-post H'. Theswitches A*B*mayalso

be engaged with grounding-plates O O, con-
70

nected with the earth.

The ground-plate O'is connected by a wire
1 with the binding-post F'. From the ground-

‘ing-plate O a wire P leads to coils of a relay-

electromagnet Q, conneeted by a wire P’ with
the coils of an opposing electromagnet Q'.

The detail construction of the relay will be

fully deseribed farther on. A wire P? con-

| nects the coils of the electromagnet Q with
a contact R on a telegraphic key of the usual

8o

type. No novelty is claimed for this key,
which is shown in detail in Fig. 4. The key
has three contacts R R’ R? insulated from
each other.

R.

by a wire P? with the contact L. The con-
tact R®is connected by wires P* p* with the
corresponding contactr?of another telegraph-
key, the connections of which are similar to
those described with reference to the first-

mentioned key, as has been clearly indicated
by the use of similar characters for the left-

hand and the right-hand half of the appara-
tus, so that it wﬂl be unnecessary for me to
1*epea,t the description of such connections.

.| The wire p* connects with the binding-post

G" and also by a wire p° with a bmdlne:—post
s of a sounder or circuit-closer, which post is

The contact R, as stated, 1s con-
nected with the wire P* and is normally en-
caced by a screw R3on the end of the key-
lever RY, pivoted at R°and pressed by a spring
R® to hold the serew R? against the contact
The contact R'is in electrical connec-
tion with the lever R* and also connects
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circuit-closer, but normally out of engage-
ment therewith. - Exactly the same construe-
tion and connections are provided on the left-
hand side of the apparatus, where they are
indicated by the corresponding capital letters.
The details of the circuit-closer will be fully
described hereinafter. The armatures v V
normally engage contact v U, connected by
wires ¢ TV with binding-posts s’ S’, from which

wires p° PP respectively, lead to the wires P?
p*. The binding-post D’ is connected by

wires VW w with the relay-armatures Q2 g%, re-
spectively, normally in engagement with the
stops Q° g% In their other position the said
armatures are adapted to engage contacts Q*
q*, respectively, connected by wires W' '
with binding-posts 5% s? of the respective cir-
cuit-closers. Irom these posts wires W? w?
lead to the coils 8% 5% 87 s7 of the electromag-
nets of said circuit-closers, the coils of the
two electromagnets being connected by wires
We s, These coils are then connected with
the binding-posts S? 5% from which wires W*
w?, respectively, lead to the binding-post E'.
Finally the armatures V o of the ecircuit-
closers are connected by wires W?w?, respec-
tively, with binding-posts S* st from which
wires W° w® lead to the contacts K' K, re-
spectively. | |

The construction of the relay proper, as
shown in Kigs., 2 and 3, is as follows: The
stop Q° and contact Q*are carried by station-
ary plates or brackets Q°, formed with slide-
ways, in which the coils Q Q', with theircores
R’ Q7, are adapted to move toward or from
each other. The cores are connected with
the poles of permanent magnets Q8, prefer-
ably of horseshoe shape, and the polarity of
these magnets, as well as the direction in
which the ¢oils Q Q' are wound, is such that
a current passing through the coils in a pre-
determined direction will increase the mag-
netism which the cores Q7 receive by induec-
tion from their permanent magnet, while at
the same time the magnetism imparted by
induction (from the permanentmagnet) to the
cores Q° will be decreased. Thus practically
upon the passage of the current through the
coils Q@ Q' one of them will have a much
stronger attractive action than the other,
which will virtually repel the armature Q2.
Thisarmature is pivoted at Q% and the mag-
nets Q° may be of different strength or un-
equally placed with respect to the central po-
sition of the armature, so that normally the
armatuare will lie against the stop Q3 or a
spring Q" may be used for this purpose, or
both expedients may be employed together.
To adjust the magnets, I provide serews QU,
working in brackets Q¥, and preferably
springs Q" are added to prevent lost motion.

The eircuit-closerisshown in detail in Figs.
9, 6,and 7. The armature Vis pivoted at V'’

to a support V#, which is adjustable, so that
the distance from the armature to the cores
S° 5% of the coils S* 87 may be varied. Tor.
this purpose the support V2 has slots V2,

|

]
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through which passes a shaft V¢, journaled
in the stationary frame V° and provided with
eccentrics V°. These eccentricsengage open-
ings in links V7, the Jower ends of which are
pivoted to the support V?, as by screws VS,
These screws also engage guideways V% in the
support V. The cores S® 89 are connected
magnetically with permanent magnets S°,
and the relation of these magnets to the cores
and to the coils S* §7 is the same as that de-
scribed with reference to the coils Q Q', cores
Q% Q7, and permanent magnets Q%—that is,
when the coils 8° 87 are energized one of them
Increases the magnetie foree of its core and
the other reduces it, the result being prac-
tically the same as if one core exerted an at-
tractive foree and the other a repelling ac-
tion. | |

The operation of the apparatus shown in
IFig. 1 1s as follows:

First. With the switches A* 13* (or one of
them) on the grounding-plates O O, the car-
rent passes from the line A (or B) to the
binding-post A’ (B',) wires A? A® (B* 13%) and
switch A* (B*) to the ground. This ground-
ing connection might be used, for instance,
for the purpose of detecting and locating a
leak in the line or for connecting the line
with the earth during thunder-storms.

Second. With the switeh A* or B? on the
central contact M, the current will pass, say,

from the line A to the binding-post A', wires

A* A% switeh AY, contact M, wire 2 bind-
ing-post ', and wire H 1o any local instru-
ment, as a telephone, ordinary sounder, test-
ing instrument, &c. I provide this connec-

tion particularly for use upon lines where
the same wire is used at times for telegraph-

Ing and at others for telephoning.

Third. With the switch A* on the contact

70
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80

Qo
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L., the current will pass from the line A,
binding-post A', wires A® A3, and switch At

to the contacts L and R’ lever RY, contact R,
wire P?, coils Q', wire P’, coils Q, wire P, and
to the earth at O.
coils Q Q', causing the powerful action above

This will energize the

T1I0O

referred to, in consequence of which the ar-

mature Q° will leave the stop Q°®and swing
against the contact QY. This closes the fol-
lowing local circuit: from the battery C by
the wire D and binding-post D' to wire W,

armature Q°, contact Q*, wire W', binding-

post 5%, wire W=, coils 8% wire W3, coils S7,
binding-post S% wire WY, binding-post T,
and wire I back to the battery C. The coils
S°S7 being thus energized they will exert the
peculiar attraction and repulsion on the ar-
mature V to swing it into engagement with
the contact U'. This engagement does not

close any circuit, but produces the customary

click, this part of the apparatus acting as a
sounder in the case wunder consideration.
When the circuit is broken at the distant
station, the armatures Q* and V will return
to their original positions. This describes

the action when the station illustrated by Fig.

1 receives the message. When the message

115
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is sent from tho stotlon shown, the action at | and in Whleh only one armature is used on

the distant station will be as has just been

- --deseribed, while-at-the sending station-the-

path of tho current will be as follows when
the key-lever R* is depressed to engage the

contact R*: from the ground - plate 0 to
wire I?, binding-post I, wire T, line-battery
C', wire @G, binding—posb G, wires p* and P,
contact R?, lever R*, contact R, wire P?, con-
tact L, switch Al wires A’ A2 bmdmtr-post
A, and line A. The above eiplaoatlon will
appl y equally, mutafis mufandis, to the other
half of the apparatus—that is, the portion
connected with the line B, with the switch
13* resting on the contact 1.,

Fourth, With the switches A*and B* en-
gaging the contacts X and K', as shown, a
message sent over the line A Wﬂl be &uto-
ma,tloa,lly repeated and forwarded over the
line B, or vice versa. Iforinstance, a current
sent over the line A will act as follows It
will pass from the line A to the binding-post
A', wires A? A3, switeh A?, contact K wire
wB blndmg-post s*, wire w5 almd,ture@ con-

tact u, wire ', bmdmg post s', wires p5 P-,
coils Q wire P’ coils QQ, wire P and ﬂ'louud-

1HW-plate O. This energizes the coils Q Q
and closes the local cirenit of the battery O
energizing the coils 8% 57 in exactly the same
manner as described under ¢ Third,” bring-
ing the armature V into engfwement with the
contact U'. This closes the repeating-circuit
as follows: from the grounding-plate O’ to

~wire F?, binding-post I, wire F, line-battery
—35

C', wire G, bmdmg post G', wires p*, P4, and
P“ bmdmn' post S, cont&ou U’, ar mature V,
wire W5, bmdmﬂ'-po% St wire VVB contact K’
switch B‘*, wires B? B?, binding—post B, _a,nd
line B. The current of the line-battery C' is

therefore sent over the line B in impulses

corresponding to those received over the line
A, thus repeating the message automatically.

Should the message be received from the line |

B, the current Wlll travel as follows: line B,
bmdmcr-post B', wires B® B33, switch B, con-

tact K', wire VV5 bmdmﬂ'-post St wire W3,
armatmoV contaebU wire T" b1od1n0'-post'
S, wires P8 132 coils ¢', wire p’, coils g, wire p,

wno F? and wroundmw plate O'. The coils
qq belnﬂ‘enerwlzed ,thearmature ¢? wdlsmnﬂ*
into enwaﬂ‘ement Wlth the contact ¢?, olosnw
the followmﬂ‘ local circuit: battery C,wire D,
bmdmn‘-posn D', wire 1w, a,rmature q3, contact

q*, wire w’ bmdlnﬂ'-post s?, wire w?, coils s,

wire w53, coils s7 bmdmﬂ*-post %, wire fw‘i bind-
ing- post KE', wire X, and back to battory C.
Tho coils &5 §7 bemﬂ* thus energized to bring
the armature v awamst the oontaot 1w, the re-
peating circuilt 18 olosed as follows: from the
o oundmﬂ'-plate O’ by wire F* to binding-post
F’ wire B, 1mo ba,ttery C’, wire G, binding-

-post G" wires pt p°, bmdmw -post s, mret con-

tact «', armature v, wire w5 bmdmﬂ‘-post st
wire ws contact K switch A* wires AS A2
bmdmg-posb A, and line A.

In Fig. 8 1 have shown an arrangement 1n

each side of the apparatus. In this case the
-construction of the relay is almost.exactly the
same as shown in Figs. 1, 2, and 3, the coils

sponding to those lettered Q, Q', Q% Q7 and

substaoually like those of the binding-posts
S S 8 88 Stin Figs. 1, 5, 6, and 7, bmdmrr-
posts 4 7' 71° 7° Z* be.iug provided in corre-
sponding locations and being connected cor-
respondingly. The conneotious of the line-
battery C' and of the keys R* r* are also sub-
stantially the same as in Fw‘ 1, (the relay
connections P p, P’ p', P? p*, W w, and W' '
being of course omitted,) and the posts Z 7
74 :-.md z 2 2t are _eonneoted with the same
wires as in Fig. 1; ‘but the binding-post Z* is

wire W8 with the 0‘1*0111’1(111:1*]‘-1)1&1:6 O and with
the lightning-arrester J. Further, the posts
78 23 are connected by branch wires W? w’
with the wires p® P%, respectively. 'T'he stops
X3 X4g¥gtall form contacts corresponding in
connectmn and function to the contacts U U’
ww' of Fig. 1. Thewires Y Y' Y*Y?® ¢y /' y* 4
thelefme are the equivalents of the wires T’
T W2 W3¢ ¢ w?wsd. The armatures X* x* are

normally in engagement with the contacts X°

by the reference-letters apphed thereto and
denoting the same parts as in ¥Fig. 1.

The onemtlon with the switches A* B* on
the grounding-plates O O’ or on the central
| conmob M is e‘{%(}tly the same as desellbod
with reference to Hig. 1.

apparatus is adapted to exchange messages
with the stations on the lines A and B, re-

the message, so as to cause it to pass froimn
one line to ‘the other. When repetition is de-

the contaotq K K.

First. 1f with the switch A*in the position
shown a message comes in over the line A,
the current passes from the binding-post A’
the wires A®* A3, and the switch A* to the con-
tact L, wire P3 contact R, lever R%, contact

Y3 coils X, wire Y~, bmdmﬂ'—post /A wire WY,

bmdm ﬂ'—post F', wire F*, and wloundmn‘-plate
O'. The coils X X’ bemf‘f energized, the ar-

closed by this movement. When the current
in the line A is interrupted, the armature X~
swings back against the stop X°. Supposing
it is desired to send a message from the sta-
ticn shown over the line B, this is effected by
manipulating the key-lever 7* in the usual
manner, the switch B* being upon the con-

tact L. The current will then pass from the

orounding-plate O’ through the wire F? to the

binding-post F’', wire F, lme battery C', wire

which the local ba,ttery Cis dlsponﬂed W1th | G, ‘binding post G, wire p*, contact re, lever

X X/, armature X? and stops X® X* corre-

connected by a wire W* with the binding-post
| ', and the binding-post 2% is connected by the

23. The other parts will explain themselves

With the letehes on the contacts L L the .

maturo X*? swings aﬂ'amst the stop or contact
X4, acting as a sounder but no ecircuit is

19

| Q*in said figures; but the connections are

75
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spectively, without auntomatically repeotmw N

| S

sired, the switches A* B* Should be placed_ on -

11§

R, wires p® W?, binding- poot 73, coils X', wire
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4, contact ', wire p?, contact L', switch B,
wires I3® B binding-post B’, and line B. The
circuits in receiving a message from line B
or sending one over the line A are analogous,
and I therefore deem it necessary to deseribe
them fully. | |

- Second. If the switches A* B* are placed,
respectively, on the contacts K X’ and a tele-
gram comes in over the wire A, the action
will be as follows: The line-current will pass
from the line A to the binding-post A’, wires
A* A% switch A% contact K, wire w®, binding-
post 2%, armature % contact «?, wire 7/, bind-
Ing-post ', wires p® W9, binding-post Z3, coils
X', wire Y3, eoils X, wire Y?, binding-post Z2,
wire W7, binding-post F',wire F2, and ground-
ing-plate O’. The coils X X’ being thus en-
ergized will shift the armature X? into en-
gagement with the contact X*. This will close
the repeating-circuit for line I3 as follows:
from grounding-plate O’ to wire 2, binding-
post I, wire F, battery C', wire G, binding-
post G', wires p* P! P%, binding-post Z, wire
Y, contact X4, armature X2, binding-post Z*,
wire W' contact K', switch B*, wires B® B2,
binding-post B, and line B. Should the mes-
sage comé from line B to be forwarded to line
A, the operation will be analogous, and its
deseription is deemed unnecessary.

It will be understood that I attach especial
importance to the particular construction of
the magnets of my apparatus, as by said con-
struction I secure a very sensitive and com-
paratively powerful action.

It will be understood that the armatures
which close the repeating-circuit are in Fig.
8 (armatures X* 2?) directly in the field of the
coils (X X' @ ') which are connected with
the telegraph-keys (at R r.) In Fig. 1 the

armatares (V v) which close the repeating-

circuits are not directly in the field of the
coils (Q Q' ¢ q¢') which are connected with the
telegraph-keys (at R r;) but they are con-
trolled by said coils through the medium of
the armatures Q® ¢* and the local circuits,
which incline the coils S°® S7 657, In both
forms of my apparatus, therefore, the coils
which are connected with the telegraph-keys
control the position of the armatares which
close the repeating-cireuits.

Having thus deseribed my invention, I
claim as new and desire to secure by Letters
Patent— |

1. In an electric telegraph, a movable ar-
mature, cores arranged on opposite sides of
the armature, permanent magnets connected
with said cores, coils surrounding the cores,

sald magnets and coils being so arranged that |

a current passing through the coils will in-

crease the magnetism of the core on one side |

of the armature, and decrease the magnetism
of the core on the other side of the armature,

680,024

a movable support to which the armatuare is
pivoted, a shaft journaled in a stationary

part and carrying an eccentric, and a link
engaging said eccentric and pivotally con-

nected with the said support.
2. In an electric telegraph, two lines, two

sets of contacts, two switches adapted to con-

nect the lines with either of the respective
contacts, telegraph-keys each connected with
one of the contacts of one set, eleetromagnet-

coils connected with the keys and through

them, normally,with the said set of contacts,

a ground connection or equivalent connec-
tion from said electromagnet - coils, arma-
tures controlled by the coils, a connection
from each armature to one of the contacts of
the otherset, two contacts for each armature,
a source of electricity connected with one of
the contaects of each armature and with con-

tacts which the telegraph-keys engage when

depressed, and a connection from each of the
other armature-contacts to the same end of
the coils of the other armature which is con-
nected with the telegraph-key.

5. In an electric telegraph, two lines, two

sets of contacts, two switches adapted to con-
~nect the lines with either of the respective

contacts, telegraph-keys each connected with
one of the contacts of oneset, tworelayseach
comprising electromagnet - coils connected
with the keys and through them, normally,
with the said set of contacts, a ground con-
nection or equivalent connection from the

75

30

9o

95

other terminals of said relay-coils, relay-ar-

matures,a source of electricity connected with

each of the relay-armatures, stops forlimiting
the movement of said armatures, a circuit-
closer for each relay, said circuit-closer com-

prising electromagnet-coils connected at one

terminal with one of the stops of the corre-

100

sponding relay, a connection from the other .

terminal of said ecircuit-closer coils to said
source of electricity, a circuit-closer arma-

ture, two contacts adapted to be engaged by -

sald armature alternately, another source of
electricity connected with one of the contacts

- of each circuit-closerand with contacts which

the telegraph-keys engage when depressed, a
connection from the other contact of each
circult-closer to the same end of the coils of
the other relay which is connected with the
telegraph-key, and a connection from each
of the circuit-closer armatures to one of the
other set of switch-contacts.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

JULIO E. CORDOVEZ.

Witnessey:
JOHN LOTKA,
EVERARD BOLTON MARSHALL.
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