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UNITED STATES

PATENT OFFICE.

THEODORE M. FOOTE AND CHARLES A. RANDALL, OF NEW YORK, N. Y.

IMPROVEMENT IN ELECTRIC TELEGRAPHS.

Specifieation forming part of Letters Patent No. 153,.063, dated July 14, 1874 ; application filed
June 27, 1874.

CASE A,

To all whom it may concern :

Be it known that we, THEODORE M. Foorn
and CHARLES A, RANDALL, of New York, in
the county of New York and State of New
York, have invented certain new and useful
Improvements in Automatic Relays and Re-
peaters, aud methods of operating them, of
which the following is a specifieation:

Our invention rehtes to that special elass of

telegraph apparatus known as relays, and it
“may be used as relays ordinarily are—that is,
as relays simply at terminal and ordinary way
stations, and at repeating-stations in the com-
bination of relays and sounders, known as re-
peaters. In thisrelay we use a pivoted arma-
ture, passing through and playing in one or
more helices, by which it iz induetively po-
larized whenever a current is passed there-
throngh. Upon oune side of this armature is
arranged a pair of electro-magnets, whose
cores are contiguous to the ar nmtme, the hel-
ices thereof be cing traversed by a constant
clectrical current, so that while no other in-
fluence is acting upon the armature, it will be
attracted by thew cores. On the opposite
side we arrange a pair of electro-magnets, with
such comlwtlous that the helices t110160£ are
traversed by the main-line current when pass-
ing, which ecurrent, preferably, also passes
throngh the coil surrounding the armature.
These three sets of helices are so wound and
connected that when all are exeited the vi-
brating armature shall be acted on by the at-
tractive force of one set and the repellent
force of another set simultaneously—that is,
there shall be no neutralization by similar
poles acting oppositely on it at the same end,
but that it shall be acted on by what may be
termed a full “push and pull” This makes
an apparatus exceedingly scnsitive to the
gquickest and most delicate pulsations of the
cleetrie current. It is well known that short
currents, mere flashes, correspondingto the
dot of the Morse alphabet, may be transmitted
with immense rapidity over land lines or sub-
marine cables; but when the length of the pul-
sations is varied to form dots and dashes, the
speed is very greatly reduced. Ience the
ntethod we prefer to use is to make snceh sig-

nals by short currents or pulsations, corre-
sponding simply to a dot, a dash being recog-
nized by the space left after the dot, which is
substituted therefor. This may be done by
hand, or, preferably, by paper perforated in
two rows, one row for positive and one row
{or negative currents, succeeding each other
alternately, and all of equal extent, the dash
being represented by an extra space of un-
perforated paper. But in order to give a
clearer idex of our invention, and to enable -
those skillel in the arb to make and practice
the same, we will give a detailed description
thereof, veference being had to the accompa-
nying drawings forming part of this speecifica-
tion, in which—

lfloure 1is a plan, and Fig. 2 a side, view
of our improved relay. Fig.3 is %cn’cmt dia-
gram thereof, and Tig. 4 a view of the perfo-
rated paper before referred to.

The same letters indicate like parts in all
the figures.

Upon any suaitable base, A, provided with
binding-posts 1,2, 3, 4, 5, 6, 7, and 8, for mak-
ing the proper local, line, battery, and ground
connections, are secured the electro-magnets
M and M2, arranged generally opposite to each
other, but with their cores out of either the
same vertical o1 horizontal planes. In this
case they are in different vertical planes, so
that the cireles of their inductive magnetie in-
fluence, respectively, shall not interfere. The
cores ¢ ¢/ of M? arcextended some little dis-
tance beyond the heads of the helices, and be-
tween these cores and the heads of the mag-
nets M is arranged a helix, MY, through which
passes, and is polam/ed by it, the mnmtmc a,
pivoted to the upright 1, so % to he mpablc
of motion toward either M or M?.  The oppo-
site end of « plays between set-secrews s ¢/ in
an upright, . To « and to s &', the proper
connections may be made for either making
or breaking an electrical circuit, upon « im-
pinging against either set-screw. M and M?
are supported in the usual manner, and are
arranged to be adjusted by adjusting-serews
C C, as is ordinarily done,

Referring to Tig. 3, the arrangement of cir-
cuits is as follows: To post 3, a conuection is
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maile from aloecal battery, from which the cir-
cuit passes through M?, and thence by post 4
hacl to the battery. This causes (when 1o line-
current is on) the armature « to be attracted
by M2 and held against set-screw s'. At post
1 the line-current enters, and passes by wire
1/ to M!; thence by wire 2/ to magnets M, and
thence by 37 to post 2 and line again, or to the
eround. The helix M'is so wound that the
ends of « will have the same polarity when
polarized as the coves of M? opposite thereto,
while M is so wound that the polarvity of ci-
ther of its cores will be opposite to that of the
core of M? opposite thereto, and consequently
also opposite to that of the adjacent end of .
Trom this it will be seen that upon a line-cur-
rent being transmitted through M and M, «
is repelled by the coves ¢ ¢ of M?* and attracted
by A, being thereby swung over to s The
current ceasing, « is immediately depolavized,
and is attracted again by M? over against &',
The letters N S upon the armature « and the
cores of” the maguet xhow the resultant polari-
ties as they would be with the connections
as deseribed,

It is evident, however, that these connee-
tions may be varied, the rule to be observed

~Deing that the winding and connections muast
be sucl as to eause one set of magnets to re-
pel and one to attract the armature—that is,
the armature must be acted on doubly by both
“push and pally” so that very delicate or weak
currents may be availed of.

By posts 3 or G, T or 8, wires & or ¢/, 8/ or
07, armature «, and sef-serews s or &/, a local
eirenit, embracing a battery and any desived
instrument, is controlled in the usual way.

We prefer to use with this relay—thoungh it
may be used as relays ordinarily are, as a
simplerclay, or in arcpeater—momentary cue-
rents, or impulses ot short duration, that is,
mere dots,  To do this we use eurrents of op-
posite polarities, regularly alternating, and of
exactly or nearly equal duration. Bach cur-

rent so transmitted would represent a dot; to

represent a dash, we use a space atter what

may be cailed the initial impulse of the dash,

longer than that oceurring after & mere dot.

IMie, 5 represents paper perforated to accom-
\J )
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plishi this, the upper row transmitting, say,
-+, and the lower — currents. The aper-
tures ¢ I, following each other without inter-
mission, indicate dots, while as to ¢ and j, the
intervening unperforated spaces indicate that

-they are dashes.

In using this paper, we prefer to vary the
connections in the relay, M and M? being con-
nected in the line-cireuit, and M in the local,
the rule before given being followed in malk-
ing such connections.

What we claim asnew, aud desire to secure
by Letters Patent, is—

1. The combination of the armature «, pro-
vided with a polarizing helix or heliees, M,
and the clectro-maguets M M2, having eleetri-
cal circunit-connections, as described, and ar-
ranged toactupon said armature, substantially
in the manner and for the purpose sct forth.

2. The combination of the eleetro-magnets
M2, provided with the extended eores e ¢, the
electro-magnets M, and helix M, the helix M/
being arranged transversely to the magnets
M M2, and between the cores ¢ ) substan-
tially as and for the purpose described.

3. The method of transmitting clectrical
signals, the same consisting in sending over
the line regularly alternating currents ot op-
posite polarvity and of equal duration, the dots
and dashes being distinguished by the space
lett after the transmission of any single im-
pulse, substantially as and for the purpose
deseribed.

4. Afillet of paper perforated for telegraphic
transmission in two rows, cach row serving to
transmit currents of a polavity opposite to
those transmitted Dby the other row, the per-
forations in both rows being of equal size,
and in each row intervening between those in
the other row, substantially as deseribed, and
for the purpose set forth.

Tn testimony that we claime the foregoing
we have hereanto set our haneds.

THEODORE M. TOOTE.
CHARLES A, RANDALL
Witnesses:
Janes L. NORRTH,
AL S DURNALL.




