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UNITED STATES

PaTenT OFFICE.

J OSEPH BIRDUS SMITH BOOTH AND ERNEST JAMES FALCONER, OF
| MANCHESTER ENGLAND. |

TELEP:HONE, -

SPECIFICATION forming part of Letters Patent No. 505,087, dated September 19, 1893,

 Application filed Jannary 31,1893, Serial No. 460,242,

(i\Te model.) Petented in Bnglend March 2, 1892, No. 4,068.

To all whom it may concern:

Beit known that we, JOSEPH BIRDUS SMITH

BooTtH and ERNEST JM[ES FALCONER, citi-
zens of the United Kingdom of Great Butem

and Ireland, residing at Manchester, in the

county of Laneaster England, have invented

certain new and useful Improvementsin Tele-
phones, (patented in Great Britain March 2,
1892, No. 4,068,) of which the following is a
SpBCIﬁC&tIOH .

This invention relates to eleetre meﬂnetle
telephones of that type or class in which the
poles of a permanent or electro magnet are
arranged on opposite sides of the diaphragm
or dlaphl agms and its object is to Increase

the efﬁmeney of such telephones

According to this invention we arrange a

co1l upon each pole or pole piece of the mag-

20

“net or magnets and join them up in the line

circuit, preferably in parallel or derivation.
Kach of the coils is wound or joined in the
same direction. ‘The coils however may in
some cases be joined in series instead of in

derivation. Inallcaseshowever the coils are

- sage of a current they tend to form similar
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so placed and connected that upon the pas-

polarity upon the opposite sides of the dia-

phragm, thus diminishing the magnetic force

of the pole piece ononeside of the diaphragm
and correspondingly strengthening that on
the other. The diaphragm is thus attracted
cn one side and released on the other upon
each variation of current. In the event of
an electro-magnet being used the energizing
coils and the direction of current the1 ein Wlll
remain constant,

In order that our invention may be more
clearly understood, we have hereto appended

“drawings to Whleh we will refer.

Figure 1 illustrates a cross section of a tele-

‘phone constructed according to this inven-

50

tion with the ear or mouth piece placed over

one of the pole pieces of the magnet. Kig.2
is a similar section of a telephone with the |

ear or mouth piece arranged at right angles
to the position in Fig. 1. Kigs. 3 and 4 are
respectively plans of the ingtruments shown
in Figs.1and 2. Fig. 5 illustrates partly in

elevation and partlyin section, a view of the |

instrument repreeented in Fig, 2 at right an-

gles therewith. Figs. 6 and 7 show a ferm of

| the eppelatus which may be used both as a
transmitter and as a receiver. |
As indicated by the drawings the telephone
{ magnet A which may be either permanent or 55
electrically energized is furnished with two
inwardly pro] eetmn' pole pieces B B’ each of
these pole pieces carrying a coil of wire CC’
in connection with the line circuit. These |
coils of wire are so wound disposed and con- 6o
nected that upon the passage through them
of an electric current they would tend to cre-
| ate similar poles in each pole piece at the
ends next to the diaphragm. By this means
of course the normal magnetism of one of the 65
pole pieces would be increased and that of
| the. other diminished. Many methods of
winding and joining the coils to give this re-
| sult are obvious but a preferred method 1s to
wind both colls in thesame direction and con- 7o
nect them in parallel the beginning of one
coil and the end of the other being connected
to one line terminal. The same end may oi
course be easily attained by smtebly connect-
ing them in series. 75
Between the pole pieces is placed the dia-
phragm D which is held in place by and
clamped between the two halves E E’ ef the
body of the telephone. 'This telephone body |
is preferably constructed of ebonite and may 8o
be secured to the magnet by the secrews F F’/.
For the purpose of accurate adjustment the
| pole pieces may be capable of longitudinal
movement by means of a screw.. The dia-
phragm is thus placed in an intense magnetic 8s
field and is attracted equally by both poles
until the passage of a current through the
coils, The diaphragm 1s then attracted by
the increased magnetism of one pole and the
movement is euo‘mented by the correspond- go
ing decrease in the magnetism strength of
the pole on the other side of the diephraﬂ'm '
The pole pieces are preferably not perma-
nently secured to the limbs of the horseshoe
magnet but are furnished with projections 95
Wh1eh engage with holes in the magnet. The
limbs of the magnet are sufﬁclentlv elasticto
allow of their being sprung into place over
the pole pieces.
In theformshown in Fig. 1 the ear ormouth roo
piece G is placed over one limb of the mag-
net and is in commumcet].en with one only
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of the ebambers H H’ which are respectively
formed on each side of the diaphragm by suit-

~ able recesses formed in the halves E E’ of

the telephone body. Thecommunication may
be effected by carrying a passage or hole J
through the magnet limb and pole piece.

- Both of the chambers may if desired be in

communication with the ear piece, it being

~ preferred in this case to form the ear piece G
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on one side of the telephone body as shown
in Figs. 2, 4 and 5, suitable holes leading to
each of the chambers |

IFigs. 6 and 7 illustrate a form which may |
be employed when it is desired to use the

same instrument both as a transmitter and as
a receiver. Theinstrument is provided with
a lateral ear piece as shown in Figs. 2,4 and

5, which however is in communication with }

one side only of the diaphragm. The cham-
ber on. the other side of the diaphragm is in

communication with a peculiar quadrant |

shaped mouth or trumpet K the entrance of
which ecomes about opposite to the speaker’s
mouth when the ear piece is placed to the ear.
The pole pieces and coils on each side of the

diaphragm may if desired in large. instru-

30

ments be multiplied and joined and connect-
ed in a manner similar to that employed with
the single pair of coils.

line current tends to produce similar polarity

ing and g transmitting aperture entering said

|
Having now particularly described and as- |

005,087

certained thenature of our said invention and
in what manner the same 18 to be performed,
we declare that what we elaim is—

1. In an electric telephone, a single dia-

‘phragm arranged perpendicular to and be- 35

tween two co- axml pole pieces of apermanent

or electro-magnet, the pole pieces having
thereon coils included in the line circuit and

wound or joined In such a manner that the

4C
in the ends of the pole pieces next to the dia-
pnragm, substantially as set forth.

2. In a telephonic apparatus, a dlaphrawm
having an air chamber on each side, a receiv-
45
chambers respectively at their edges, and a
sound conveying trumpet, quadrant. shaped,
connected. to one of said apertures and open-

ing at its outer end foward the other aper-
-ture for the purpose set forth.

5O
In testimony that we claim the for egom gas
our invention. we have signed our names, in

presenceof two witnesses, thls 3d day of J.m-

‘uary, 1893.

JOSEPH BIRDUS: SMITH BOOTH,
ERNEST JAMES FALCONER.

Witnesses:
~ GEORGE WILLIAM ROWE,.
ARTHUR WILLIAM PULMAN.
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