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"UNITED STATES PATENT OFFICE.

JAMES J. McTIGHE, OF ALPSVILLE, PENNSYLVANIA.

IMPROVEMENT >I'N SPEAKIN_G-TELEPHON ES.

Specification forming part of Letters Patent No. 198,406, datéd December 18, 1877 ; Reissue No, 8,248, dated
May 21, 1878; application filed January 21, 1878.

To all whom it may concern: -
Be it known that I, JaMEs J. McTiGHE,
of Alpsville, in the county of Allegheny and
State of Pennsylvania, have invented certain
new and useful improvements in the method
of producing magneto-electricity and its ap-
plication to telephones or speaking-telegraphs;
-and I do hereby declare that the following is
a full; clear, and exact deseription thereof,
that will enable others skilled in the’ art to
whieh it appertains to make and use the same,
reference being had tothe accompanying draw-
ings, and to the letters of reference marked

thereon, which form a.part of this specifica-

tion, . . . :

It is well known that the movement of a
magnetic pole in thé neighborhood of an elec-
tro-magnet produces an “ Ampersmn current*
in the core of said electro-magnet, which cur-
rent, in its turn, induces another electrical

“xurrent in the coil surrounding the core. .It
is also accepted that the motion of a magnetic
pole in the vieinity of an electrical coil, what-
soever be.the shape of the eoil, produces an
electrical .current in the coil itself, Reversely,
it is also admitted that, howsoever the mag-
netic force of an electro-magnet or of an elec-
trical coil be varied, corresponding variations
in the matual attractive or repulsive force be-

tween itself and a magnetic polein its vieinity |-

are thereby produced. ]

- From the foregoing it naturally follows that,
when the variations of magnetic foree in the
said electro-magnet or electrical coil. succeed
each other with sufficient rapidity, the mag-
netie pole in its vicinity may thereby be made
to so-vibrate as to produce sound-waves. i

Now, as in order to preserve the magnetism
of any given magnet it is not necessary to use
an armature, but merely to join the two poles
of said magnet, so, also, in a soinewhat simi-
lar manner, and, furthermore, in order to reach
the maxzimum static effects otherwise unat-
taivable in the dependent current of an elec-
tro-magnet or electrical coil Iying withimr the
influence of a magnet, it is necessary to en-
tirely discard the use of an armature, and the
coil or helix being placed between the two
poles, or its core constituting the continua-
tion of one of the poles, directly produces the

- required magnetic variation by vibrating the

proper pole of the magnet. Now, when vi-
bration is produced in said proper pole, the

. same vibration is reproduced in 2 like pole of

a similar combination
trical eireuit, g ¢

Applying these principles, myinvention eon-
sists; first, in an electric’ telephone having a
permanent or electro magnet, one of whose
poles, or a métallic extension therefrom, forms
the diaphragm, in combination with an elee-
tro-magnet or helix attached to the other pole
and facing said diaphragm; second, inthe
union of two or more- such combinations on
onse eleetrical circuit for telegraphic or tele-
phonic purposes; third, in .the- construction,
specitically, of a permanent or electro:induc-
ing magnet having an articulatin g-diaphragm

placed with it in elec-

-ag its pole; foarth, in the combination of a

permanent or electro mnagunet baving apole and
an articulating-diaphragm, with' an electrical
coil or helix, said diaphragm and coil or helix
being reciprocally adjustable; fifth, in the con-
struction' and eombination of parts, all sub-
stantially as hereinafter fully described and
claimed. ‘

My invention, and the methods by which
the same may be made to produce maximum
results in the art of .telephony, will be better
understood from the following.

As the telephone is simply a diminative
magneto - electric apparatus, I will first de-
seribe and illustrate the form of magneto-elee:
trical machine which coustitutes the basis of
my invention. ’

In Figure 1 of the accompanying drawings,
M is a.magnet, (permanent steel or eleétro, it
matters not,) whose pole N is made sufficiently
thin to vibrate when acted upon by a toothed
wheel, W, or by any other means of produe-
ing vibrations. E is an electro-magnet, or its
substitute, an electrical coil; one end facing
said pole ¥ and the other end facing or rest-
ing upon and forming the continuation of tlie

‘pole 8. -F and G are the ends of the wire of

electro-magnet E or coil.

1 will here state that, in speakin g of an elec-
tro-magnet, any form of electrieal helix or coil
must be considered its equivalent. Now, ac-
cording to the well-known theory of the form-
ation of electrical currents in an electro-mag-
net, when a magnet approaches to or recedey
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from the core of said electro - magnet, the vi.
bratitig of the pole N. will induce intermittent
currents of electricity in the eleetro - magnet
E, which currents' may then be used for any
purpose for which magneto-electricity is avail-
able. It is obviens that these currents may
be intensified to any degree within the limits
of mechanical means or electrical appliances.
The necessary vibrations may be produced,
also, by sound-waves, and both poles, N and
S, of the magnet M (the electro-magnet being
arranged as before stated) may be reduced in
-thickness for that purpose. ‘- Itis obvious that,
instead of flattening the pole N or 8, the mag-
net M may retain its usnal form, and be vi-
brated by means other than as above deseribed
* with similar but more powerful results.

Two of the above-described  instruments
united in electrical circuit at once form a most
perfect telegraphic, - telephonic, or  telehar-
monic apparatus, both for transmitting and
receiving intelligible signals and articulate
speech or musical sounds, provided one pole
or a mefallic extension therefrom of the re-
-spective magnet of each instrument constitute
.80 articulating - diaphragm, so as to readily
vibrate under the influence of either sound-
waves or of a varied electrical current and
synchronously with the variations of said cur-
rent, thereby producing sound-waves in fhe
air. Such an apparatusis exhibited in Fig. 2,
in which T represents one instrument, and B
the other, united on circuit Y, both being alike

*in construction, and each being capable of act-
ing successively as transmitter and receiver, or
simultaneously as both. )

A8 before said, every vibration of pole N of
the magnet M in ingtrument T, by whatever
means effected, will produce a current of elee-

© tricity in the wire of the electro-magaet E,

which, then traverses circuit Y, and, passing’

through the electro-magnet E’ of instrument
R, causes a change in the mutnal attractive

force at the time existing between the two |

poles of the magnet—that is, between the ar-
ticulating-diaphragm pole N and the electro-
magnet X, forming a continuation of the other
pole, S—and thereby, being aided by its own
resiliency, the diaphragm-pole N is ‘made to
vibrate in periods synchronous with the vibra-
tions of pole N; and hence, a8 experiment
proves, if the eause of vibration in pole N be
articulate sounds, pole N will correspondingly
vibrate, 80 a8 to reproduce the same sounds
Ly its action on the air. In this way the ap-
paratus becomes a perfect telephone.

For adjustment, I attach the articulating-di-
aphragm pole N to the base of tube s, and
adapt the device w y to causing said pole to

approach to or recede from electro-magnet E,

at.pleasure. The whole may be inclosed in &
box or vasing, B, if desired.
I wish it distinctly understood that I do not
in any way limit myself to the gpecific con-
struction or arrangement above set forth; for,
the essential features of my invention being
& telephonic magnet having one pole or & me-
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tallic extension therefrom forming an articu-
lating-diaphragm and the described relation
of such to an electro-magnet or helix;, it is ob-
vions that it is but a simple matter of judg-
ment as to the changes of form, size, or ar-

‘rangement which can be made, all of which

would be but mere modifications of the appa-
ratus described. . Some of such modifications
for telephonic purposes I illustrate in Fige. 4
and 5, which show the most essential feature
(the magnet) in various forms and relations.

M?is an induecing-magnet, having the articu-
lating-pole N* arrariged in front of the pole 8%,
on which latter is placed or fixed the electro-
magnet E2  M3is an inducing-magnet, hav-
ing its pole S° bent around so as to face the
articulating-pole N3 and having (ke coil E?
wound around said pole 8% M*is au induc-
ing-magnet, having two articulating-poles, N*
and S84, and the electro-magnet E* situated be-
tween them. _

Another form is shown in which “several
magnets, M are compounded, having one ar-
ticulating-pole, N5, and the electro-magnet E°
facing said. articulating-pole X%, as shown. -

Auxother form is shown inwhich two straight
magnets, M5, are placed parallel to each other,
one having the articulating-pole N° and.the
electro-magunet Ef placed between that and
the pole S° of the other.

Another simple arrangement is shown by
the magnet M7, having one articulating-pole,.
N7, facing an electromaguet, B, :

Another form is shown in which I construct
the electro-magnet E? with- an .articulating-
pole,; and opposing such articulating-pole to
the pole of a magnet, M.

A very special modification of the 1 ans of
operating my prineiple is sbown in one of its
forms by Fig. 5., In this I bave a bent tubu-
lar magnet, M*, one of whose ends is closed by
a thin metallic diaphragm, constituting the

_articulating-pole N°® of the magnet itselt, and
the other of whose ends is open, and consti-

tutes the pole 8% the electro-magnet E* fac-
ing the pole N° as shown. 'In this way the
magnet itself is a speaking and hearing tube,
and obviates the necessity of their special con-
struction. Adjustment may be effected by a
clamp, ¢, embracing the legs and a set-screw,
d. This form may also be modified, its main
feature being a tabular magnet with one pole
or end closed by an articulating-diaphragm,

Having stated that the specific construction
of the magnet could be applied to either &
permanent or electro niagunet, I illustrate the-
latter application by Fig. 6, which shows the
electro-magnet O with an articulating-dia-
phragm for ita pole XN, and a coil, D, wound
upon ita pole S, or upon a continuation there-
of. »

I am aware that many years ago & tele-
phone was invented in which & voltaic carrent
was made and broken by the sound-waves
acting on a diaphragm controlling a circuit-
breaker, the sounds being reproduced by an
elégtro-magnetio receiver. It.is also conceded
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that a telephone has been invented and pat-
ented which is based on the well-known prin-
ciple of one form of magneto-electrie machine,
that the vibrations of an armature produce
currents of electricity in a coil surrounding

either one pole of a magnet or a magnetic.

‘core attached thereto, such telephone com-
prising and consisting, essentially, of a speak-
ing-diaphragm, a magnet, and an electrical
coil. I therefore do not claim either of said

constructions, as my invention is based npon |

another form of magneto-electrical machine,
in which the currents of electricity are pro-
duced by the vibration of one pole of a ‘mag-
net or magnetic system in the field of the
other pole, having a helix ‘wound upen it or
up;m a magnetic core- attached to such other
pole. _ cos . _

The broad.idea of my invention is, there-
fore, a permanent or electro magnet for tele-
phonic or speaking telegraphic purposes,
having its pole or poles reduced to.a dia-
phragm form; and I do nof wish to be under-
stood 4s. claiming anything previously known
or inconsistent with this. idea.

More specifically, I particularly disclaim the

combination, broadly,in an acoustic telégraph,
of an electre-magnet and a polarized armature
formed of a plate of iron, steel, or other ma-
terial capable of inductive action, and & reso-
nant tube or cage. 5

I claim as my invention—:

1. The combination, in an electrical circuit,
of two_or more telephonic or speaking-tele-
. graph instruments, consisting, each of & per-

manent or electro-inducing magnet and an
electfical coil or helix in ite'natural condi-
tion, and in inductive ‘proximity thereto, one
of said poles. constituting the ‘metallie dia-
phragm of the instrument, substantially as

_ deseribed.

\

2. A permanent or electro magnet having
its pole or poles reduced to a diaphragm ‘form,
substantially as described.

3. Asan article of manufacture, a compound
or composite magnet, consisting of .a metallic
diaphragm and a permanent orelectro magunet,
arranged substantially as described, so that
the diaphragm is a_continuation of the pole
of the magnet itself, substantially as  de-
scribed., ' . ’

4. The combination of an electrical coil or
helix' with a permanent or electro magnet, )
having one .or both poles, or their continua-
tion, of diaphragm form, said electrical coil
or helix and pole or poles being adjustable
with relation to each other, substantially as
described. ‘ '

5. A permanent or electro magnet having
its pole or poles, or continuation thereof, of
diaphragm form, in combination with an elec-
trical coil or helix, substantially as described.

6. In an electric telephone, the combination
of a - tubular magnet with a metallic dia-

-phragm, substantially as set forth.

7. In an electric telephone, the combination
of a tubular magnet, a metallic diaphragm,
and an electro-magnet or helix, substantially
as described. - .- ‘

8. Im an electric telephone, a tuoular mag-
net for use as a speaking or hearing tube, for
the purpose of conveying sounds to or. from
the diaphragm, substantially as described.

In testimony that I claim the foregoing I
have herennto set my hand this 18th day of
January, 1878, \

. JAMES J. MCTIGHE.
- Witnesses: - ‘ :

A. V. D. WATTERSON,
J. T. MYLER.




