3 Sheets—Sheet 1.

-F. A. GOWER.

Electric Telephones.
No. 218,873. Patented Aug. 26, 1879.

\\\\W/////,

N ||1|m||
3 - ///////ﬁ%// /////////// .
LT Lomn
s gs\@\ \m ' MW
'—za;’ﬁ%b 2 o = ‘ G,



8 Sheets—8heet 2

F. A. GOWER.
Electric Telephones.
No. 218,873. ’ Patented Aug. 26, 1879.

N.PETERS, PHOTO-LITHOGRAFHE?, WASHINGTON, O, €.




: 3 Sheets—Sheet 3.
F. A. GOWER.
Electric Telephones.

No. 218,873. _ Patented Aug. 26, 1879.
Feig 5.
|
‘:]’ 1, ' }u!lllll 5 mu b 4

T L

I

\

Feg. 6.

: =

34;%- 55

Y

EEREES
L ¢

Wilresses

" Tnverndor .

e | | |
m | EFoA, G

N.PETERS, PHOTO-LITHOGRAPHER, WASHINGYOR, ©. C.



UNITED STATES PATENT OFFICH.

/

-

FREDERIC A. GOWER, OF PARIS, FRANCE, ASSIGNOR TO HIMSELF AND
CORNELIUS ROOSEVELT, OF NEW YORK, N. Y.

- IMPROVEMENT IN ELECTRIC TELEPHONES.

e

o

-
r
¢

’ 7 i ’ »“' )
Specification forming part of Letters Patént N?:"218,S73, dated Augus% 26, 1879 ; application filed
: L January 15; 1879.

" To all whom it may concern?

Be. it known that I, FREDERIC ALLEN

GOWER, of Paris, in the Republic of France,
have invented a ‘certain new and unseful Im-
provement in Telephones, called ¢ Chronome-
ter-Telephone,” of which improvement the fol-
lowing is a full, elear, and exact description.

This invention relatés generally to the in:.

struments known as ¢ telephones,” used for the
transmission and reproduction at a distance of
the human voice or other audible sounds by
means of electric or magneto-electric currents,
and more particularly to that class of- instru-
ments operating. to transmit  or reproduce
sounds by means of a vibratory plate and ar-
mature or armature-plate acting to induce elec-
tric currents in coils surrounding the poles of
a magnet by its vibrations, or to respond to
electric currents from other sources traversing
said coils.

Tn this class.of instruments, as at présent
constructed, the horseshoe-magnets employed
occupy considerable room, and by reason of
their substantially parallel positioil there is
‘more or less Sympathy between the-arms. The
“poles of the magnet are generally not brought
80 near the center as desirable,

The apparatus to generate a current for sig-
naling is usually entirely or substantially sep-
arate from the devices used in talking or tele-
- phoning.

The same magnet and coils have, however,
been ‘used for both purposes, in"some cases
the diaphragm itself of the telephone being
made to serve as an armature to generate the
signaling current by pivoting the magnet and
‘causing the poles thereof with the coils to move
away from the diaphragm by means of a push-
pin or similar device. ‘ ‘

The object of this invention'is to render the
‘instruments more efficient and ecompact in the
above respects, and also to otherwise improve
“their construction. ‘ ‘

The invention consists in a new form of mag-
.net; also in Special apparatus, as hereinafter
specified, for generating a current for signal-
ing, operating by the same magnet and arma-
ture used in talking or telephoning in a tele-
'phone-box of metal; and in the construction
“and combination of parts, as hereinafter more
fally set forth. : e Lo

I call the instrument the ¢ chronometer-tele-
phone.”

The following description will enable those
skilled in the art to which it appertains to
make and use my invention.

In the drawings, Figure 1 is a top view of a
telephone; partly in section, on line A B, Fig.
2, with the vibratory plate and- armature re-
moved, showing the form of the magnet em-
ployed. Tig. 2 is a vertical section on lines C

‘D E F of Fig. 1, with armature-plate and
‘mouth-piece in position ; Fig. 3, a bottom view
‘of the upper part of the instrument, shown

partly in section on line A B, Fig. 2; Fig. 4,

" a side view of a magnet of improved shape,

with coils upon its poles and an armature-
plate in position ; Fig. 5, a view, partly in sec-
tion and partly in elevation, of a telephone
provided with signaling apparatus operating
in accordance with my invention.- Tigs. 6 and
7 are detail views.

The same letters réfer to like
the figures.

a represents the magnet, to the ends ot poles
of which pole-pieces 7, surrounded by coils of
wire or bobbins %, are attached by screws g.
The magnetis of a generally semicircular form,
the eurvature corresponding to that of the box
or case d, with the arms bent inward and con-
verging to bring the poles near together, the

parts on all

- bent arms forming substantially the chord of

the semicircular part. The pole-picees are at-
tached in an upright position.

In Fig. 4 is shown a form of magnet some-
what-modified from the above -described. It
will be seen that the poles or ends of the pole-
pieces are brought near the center of the plate,
and the arms are curved, to avoid the objec-
tion to the magnet of ordinary horseshoe form.

The box or case d is' made of metal. The
operation of telephones  constructed with me-
tallic boxes or cases is generally more per-
tect, particularly by reason of the better acous-

tic effects produced.” The articulation is more
" distinet and perfect, and the sound given out

is clearer and louder than with the boxes here-
tofore employed. T ’

These results were obtained after a long se-
ries of experiments, and appear to be due to
the homogeneous character. of the metallic

case with:the ‘metallic' diaphragm ‘and- bind-
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ing-ring, and to the vibration of the entire box
synchronously with the diaphragm.

The metal of which the box or case is nade
may be brass or other nou-magnetic metal ; or
iron or steel or a magnetic metal may be em-
ployed.

Boxes made of wood might be used in con-
nection with other parts of my invention; but
I regard the metallic case as an important imn-
provement. : ,

b represents the elastic vibratory plate, at-
tached by a ring, b!, and screws ” to the top
of the case d. This vibratory plate may be
made itself to serve as the inductive armature,
or an armatare, ¢, made of soft iron and of
circular or other suitable shape, may be used,
attached to said plate by solder, if the plate b
is of metal, or in any suitable manner, accord-
ing to the material used.

The top of the case or box may be secured
to the lower part by serews d', or by means of
screw-threads upon the outer rim and interior
of the lower part, or in any desired manner.

In the lower part of the case, Figs.1 and 2,

is a cavity, d?, to receive the lower end of the

tube containing the vibratory reed, which is

attached to the under surface of the membrane

or vibratory plate in the manner already de-
sceribed in an application for a pneumatic sig-
naling-telephone. It forms no essential part
of the present invention, and may be omitted,
as it is in Fig. 5.

In the top of the case is an aperture with a
screw-thread, into which one end of the speak-
ing or hearing tube e is inserted, a metal sup-
porting-tip, ¢', being used, into which the flexi-
ble portion €%, provided at its outer end with
a mouth-piece, é° is inserted.

The apparatus for signaling is as follows:
The elastic vibratory plate or diaphragm is
secured to a hinged frame. The top of the
case, with the ring 0!, serves as such frame by
providing it with a hinge at one side and dis-
pensing with the serews d!, or using such a
mode of fastening as will permit to the cover
-a sufficient amount of movement on the hinge,
for the purpose hereinafter set forth. ;

In the drawings, FFigs. 5 and 6, the vibratory
plate is secured between the ring b' and a sec-
ond ring, 0% coustituting the frame. At the
top of a standard, &, let into the magnet a to
hold it more securely, is the hinge j. on which
the frame and the vibratory plate or dia-
phragm & turn. At the opposite side of the
trame is a projection or pin, I, which rests
against the cam-wheel m, secured on an axle
orshaft,n, which turns in bearingsin the stand-
ard p, secured to the magnet. The shaftis
rotated by a crank, o, outside the box or case.

By the rotation of tbe cam-wheel the vibra-
tory plate is raised and lowered at each revo-
laution. The object of this raising and lower-
ing of the diaphragm is to obtain a sufficient
current to operate a bell or signal at the re-
ceiving-station. ‘

Instead of using the vibratory plate or dia-
phragm as the inductive armature, I employ;

in connection with it, a separate inductive
armatare, ¢, secured to said vibratory plate,
preferably at the center.

It is obvious, however, that the diaphragm
itself, if made of sufficient thickness, would
serve as above indicated ; but a plate or dia-
phragm of the requived thickness would seri-
ously imnpair its value and effect for the trans-
mission of articulate speech.

By the employment of the independent in-
ductive armaturethereéisobtained in the neigh-
borhood of the poles, without injury to the ca-
pacity to transmit speech, a sufficient body of
iron to induce, by impact upon or departure
from the said. poles, a magneto-electric cur-
rent in the surrounding coils of sufficient force
and intensity to ring-a bell, to- cause the fall
of a disk of an annuneciator, to bring into cir-
cuit an electric eurrent from an auxiliary bat-
tery, or to perform such other mechanical fune-
tion as may be required at- the point with
which said coils may be properly connected; .
and such current may also be produced by the
sudden removal of such plate from its contact
with the poles. The said armature-plate may
be fastened upon the upper surface of the vi-
bratory plate or diaphragm, or the said plate
may form a structural portiou of the dia-
phragm.

‘When the vibratory plate is secured to the
top of the case a greater rigidity of frame is
obtained ; but in either case the elasticity of
the diaphragm causes, under the operation of
the cam, a sudden release and return of the
armature from and to the magunet, thereby
generating in the surrounding coils effective
magneto-electric currents for producing ine-
chanical motion, asabove descrived. Theeffect
in practical useis, that a single complete rev-
olution of the cam-wheel by the erank and axle

produces the fall of* a disk in an aununciator,\

or the ringing of a bell, or snch other form of
signal or mechanieal motion as may be de-
sired at the distant station with which this in-
strument may be properly counected, and
leaves this instrnment in condition for use in
transmitting the human voice along the con-
necting lines according to lawsalready known.

In the ase for transmitting spoken words
or other audible sound of the instrument here
deseribed, said instrument is operated by leav-
ing the erank in sueh position, as seen from the
outside of the box, as to cause the cam-wheel
to lift the diaphragm and induetion or arma-
ture plate to the distance of one-thirty-second
part of an inch or one-sixty-fourth part of an
inch from the poles of the magnet, or to such
other distance as may be found to yield the
best result in the case of any particular in-
straument in practical use; and when the parts
are in such positionaslast described, it results
that any disturbance of the diaphragm, as by
sound-waves produced in its neighborhood, is
communicated to the induction - plate, and
thence to the magnet and coils, by the mag-
netic attraction or sympathy, in accordance
with laws already known; and it also results
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- from this disposition that any disturbance of
the magnet and coils, as by arrival of magneto-
electric currents upon the line-wire, is commun-
nicated first to the induction-plate, and thence
to the diaphragm, also in accordance with laws
already known.

It is evident that by leaving the armature
in contact with the poles when not in use it
_ will act as a keeper to preserve the magnetism
of the permanent magnet.

This signaling apparatus may be also used
in the -instrument called the « magnophone,”
for which I have made separate application for
Letters Patent, which operates to transmit
speech or audible sounds by means of an ar-
mature-plate in permanent eontact with the
poles of the magnet.

I have before pointed out some of the ad-
vantages of the special form of magnet used.

It is also possible with this arrangement of
magnet to greatly diminish the interior ca-
pacity of the box containing the telephone,
and thus avoid mueh of the reverberating ef-
fect which a large box, such as is necessary to
contain a horseshoe-magnet, produces.  The
cireular form also tends to' concentration di-
rectly upon the plate of all sounds produced
in sueh box, whether by use of the pneumatic
signal or as received from the vibrations which
originate in the telephone at the distant sta-
tion. ‘

A membrane larger than that commonly em-
ployed may be used to good advantage, and
thus the power and value of the telephone in-
creased. :

In the arrangement shown the manner of
joining the pole-pieces with the body of the
magnet is intended to more perfectly convey
toward the membrane the full power of the
magnet, and thus to obtain corresponding in-
crease in the effect of the instrument.

While the metallic box of circular shape,
the special form of magnet, and the si gnaling
apparatus above described are represented as
used together, constituting the most efficient
and compact form of telephone, they may with
good effect be used separately with boxes of
other shapes and materials, other forms of
magnet, or signaling apparatus of ordinary or
suitable construction.

Various modifications may be made in the
details of the apparatus, some of which I have
before indicated. ’

Having thus described my said invention,
and the manuer. in which the same is or may
be carried into effect, what I claim as new,
and desire to  secure by Letters Patent, is as
follows :

1. A telephone-magnet of general semicir-
cular form, with the arms bent inward, and

forming substantially the chord of the semicir-
cular are, substantially as described.

2. The combination, with a telephone box.

or case of substantially circular form, of the
semicircular magnet with inwardly-bent arms,
and elastic vibratory plate and inductive ar-
mature or inductive armature-plate, substan-
tially as described.

3. The combination, with the.box or case of
generally circular form, and the elastic vibra-
tory plate and inductive armature orinduct-
ive armature-plate, of the magnet of semicir-
cular form, with inwardly-bent arms, and poles
or pole-pieces provided with coils,and arranged
at right angles to the respective planes in
which the magnet and vibratory plate lie, sub-
stantially as set forth.

4. The combination, with the vibratory plate
or diaphragm, the magnet, aud coils surround-

ing its poles, of an induective armature at--

tached to said diaphragm, and means for rap-
idly moving said armature into and out of
contact with said poles, substantially as de-
seribed.

5. The combination, with a magnet and coils
surrounding the poles, of a hinged frame, an
elastic vibratory plate or diaphragm secured
to said frame, an inductive armature secnred
to said vibratory plate, a projection on. said
frame, and a rotary cam-wheel and. shaft ar-
ranged to act against said projection, substan-
tially as described.

6. The combination, with a hinged frame
composed of the top of the telephone-box, and
one or more distending-rings, of an elastic vi-
bratory plate and inductive armature, and op-
erating mechanism, substantially as described.

7. The combination, with a telephone box
or case of generally circular form, and a mag-
net of semicircular form with inwardly-bent
arms, forming substantially the ehords of the
semicircular arc, of a hinged frame, elastic
vibratory plate, and inductive armature, and
mechanism for moving said frame to bring the
armature into contact with the poles of the
magnet or remove it therefrom, substantially
as described.

8. In a telephone of otherwise ordinary or

suitable construetion, the metallic box or
substantially as set forth.

9. In atelephone having a semicircular mag-
net with inwardly-bent arms, the circular me-
tallic box or case, substantially as described.

In testimony whereof I have signed my
name to this specification before two subscrib-

ing witnesses.
F. A. GOWER.

case,

Witnesses: \
EMire BARRAULT,
AUG. VINCK.
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