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To all whom it may conceri:

Be it known that I, WALTER A. HOUGHTA-
LING, a citizen of the United States, aiid a resi-
dentof New York ,(Brooklyn,)in the county of
Kings, State of New York, haveinvented cer-
tain new and useful Improvements in Trans-
mitters for Multiple Telegraphs, of which the
following is & Spemﬁ{.,atlon

Myin vention isan improvementin the trans-
mitting instruments employed in duplex and
d1plet apparatusin the Morse system of teleg-

raphy.

The objects of my invention are to provide
a transmitter which shall operate quicker in
passing from one contact or limit to the other,
to produce each contact with the same force
or energy, to avoid the necessity for adjust-
ment of a retracting device, to shorten the
interval of no current on the line when chang-
ing from one polarity to another, and to elimi-
nate the sparks at the manually-operated cir-
cuit - breaker due to the so-called ‘‘extra”
current.

I provide a transmitter having a movable

contactand two fixed contacts. The movable

contact is operated by a polarized electromag- |

net. Thismagnet hastwocoil-windings upon
its cores and is supplied from a single genera-
tor of electricity, the connection between the
coils and the generator being separate branch

- conductorsoffering an ohmic resistance which
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is much greater in one branch than in the
other. 1 prefer to employ double the resist-
ance in one conductor, as I thus secure a
oreatly-increased strength of current for the
operating - margin in the other conductor.
The
second branch contains a circuit-breaker and
an indicating instrument, the circuit-breaker

‘being a Morse kev or an electromagnetic cir-

cuit-breaker operated from another circuit,
the indicating instrument being the means of
informing the transmitting operator of the
character of his work. |

The accompanying drawing illustrates my
invention. |

L. 1s the main line.

R is a polarized receiving-relay, and N is a
neutral receiving-relay, both being diiferen-
tially wound.

A 18 the artificial line containing the rheo-
stat IR/ .

first, branch is permanently closed. The

D and D’ and d and d' are sources of elec-
tricity of suitable strength and polarity for
connection with the main line under the con-
trol of suitable transmitting instruments.

T, T, and T? are tr a,nsmlttmw instruments,
the first two operating to vary the polarity of
current sent to the main line and the latter
determining the str ength of such current.
As the eonstluctlon is identical in each case,
I will describe the transmitter T.

¢ is a movable contact. e and f are fixed
contacts. These are connected with the gen-
erators ¢ and d', respectively, through fixed
artlﬁcml resistances r. ¢ is connected with
the main line through the branch %. The

60O

%5

movement of ¢ is controlled by a polarized

electromagnet p of well-known construection,
having upon its cores two coil - windings «
and .

g is a local source of electricity for operat-
ing the transmitters. One pole is grounded
or connected to a return-circuit, Whlle the
other is connected to the conductm C. Colil
« of the polarized relay pisin the branch con-
ductor 6 7 8, which contains a fixed artificial
resistance n, let us say, of three hundred
ohms. The other coil 4 of the magnet p 1sin
the branch conductor 12 5 4 5, with a fixed
artificial resistance m of, say, one hundred
and fifty ohms. In this branch is'also in-
cluded a circuit - breaker, which may be a
Morse key k, and an indicating instrument,
which may be a Morse sounder, like S. It
will be noticed that the source of eleetrlmty
¢ is connected with the coils « and ¥ in the
reverse direction, and the coils being wound
In the same dlrectlon an opposing magnetle
effect will be exerted by the two branches
upon the cores of the polarized magnetp. Of
course this result might be attamed by wind-
ing the coilsxzand y in the reverse directions
and then connecting ¢ to the colls in a man-
ner to produce the same opposing magnetic
effect. The ohmic resistance of these two
branches is approximately in the ratio of two

to one; butthe eleetromagneticinductive ef-

fect due to the windings upon the coils of the
magnet is equal and opposite. Itfollows that
the strength of current in the branch 1 2 3
would be double that in the branch 6 7 S.
When the key % is open, magnet p is polar-
ized, let us say, in a negative sense with a
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strength of current of one unit. Upon clos-

‘ing £ a strength of current flows in the circuit
1 2 of two units exerted 1n a positive sense.

This overcomes the negative strength of one
and establishes a positive strength of one.

The position of the movable contact ¢ is |
changed, and the change is made more rap-

idly than is possible in any electromagnetic
mmstrument neutral in its character or in one

operating in one direction by the retractile |
‘mitter of a movable contact, a pair of fixed

force of a spring. The force exerted in both
directions is due to the same magnetic en-
ergy—that 1s, either a positive or a negative
strength of one unit, as I have described it.

- With this arrangement of transmitter I am

enabled to make the movable contact ex-

tremely light, and the extent of its excursion
from one limit to the other is hardly percep-

tible to the eye. Itresultsfrom this that the
time of changing contacts is more limited,
thus shortening the interval of no current
during reversals. Another feature of impor-

‘tance 18 the elimination of the spark at the

circuit-breaker £. The electromagnetic in-

duction of the coil 2 isneutralized by that of

the coil vy, thus obviating the ologgmfr and
sparking at the contact-points of k.

The movable contact ¢ of the transmitter
T'is connected to the main line by the branch
circuit ¢, and both branches /i and 2 are con-
nected and disconnected with the main line
I. by the movement of the contact ¢ of the
transmitter T? I have shown the transmit-

ter T* with the two coils « and % upon the

cores of the magnet p, the coil x being in
branch eircuit 9 10 while the coil 7 is in “the
branch 11 12 substantmllv as described with
respect to the transmitter T.

It is to be understood that in the operation
of the apparatus shown a diplexarrangement

of Morse apparatus patented to Francis W.

Jones is used for illustration, the transmit-
ters T and 1" operating as a single instrument
to produce reversals of the current for one set
of signals and the transmitter T? operating
to vary the strength of current for another
set of signals. "\!Iy improved arrangement of

transmitter,_ however, is equally applicable to
any of the known key systems.

What I claim, and desire to secure by Let-
ters Patent, is—

1. The combmatlon in a telen"ra,ph trans- |

!

conductors of respectively di
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mitter of a movable contact, a fixed contact,

suitable electrical eonnectwns for said con-
“tacts with the main line and with a source of

electricity, respectively; a polarized magnet
for controlling said movable contact having
two eml-wmdmgs in separate branch cu*emts

a local source of electricity supplyving both

bra,nch'es and a circuit-breaker in one of said
branches, substantially as deseribed.
2. The combination in a telegraph-trans-

contacts, suitable electrical connections for
said contact with the main line and with a

-source -of electricity, respectively; a polar-

ized magnet for controlling said movabie con-
tact having two coil-windings, a source of elec-

tricity, separate branch conductorsconnected
to said source and to said coils, respectively,

to produce opposing magnetic effects, and a
circuit-breaker in one of said branches.

3. The combination in a telegraph-trans-
mitter of a movable contact, a pair of fixed
contacts, suitable electrical connections for

said contacts with the main line, and source

of electricity, respectively; a polarized elec-
tromagnet to control said movable contact,

two coil-windings for said magnet, two branch

" SR

erent ohmic re-
sistance, a single source of electricity with

which and said coils, said conductors, are con-

nected, respectively; to produce opposing
man‘nemc effects, and a circuit-breaker in the
elrcmt of lower resistance.

- 4. The combination in a telegraph-trans-
mitter of a movable contact, a pair of fixed
contacts, suitable electrical connections for
said contacts with the main line and source
of electricity, respectively; a polarized elec-
tromagnet to control said movable contact,
two coll-windingsforsaid magnet, two branch
conductors of respectivelydifferent ohmic re-
sistance, a single source of electricity with
which and said coils, said econductors are con-
nected, respectively, to produce opposing
magnetic effects, a circuit-breaker and an in-
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dleatmﬂ' 1n<st1*11ment 1n the branch 011‘(311113 of _

lower 1651513&1106 |
WALTER A. HOUGHTALIN G.

. Witnesses: |
FRANCIS W. JONES,
'ARTHUR 1. BROWN.
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