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1o all whom it may concern :

Be it known that I, HENRY BULL TEMPLER
STRANGWAYS, barrister at law, of Pump Court,
Temple, in the city of London lingland, hwe
invented a new and useful Illll)l ovement in
Telephones, of which the following is aspecifi-
cation.

My invention 18 applicable to telephones,

whether used as transmitters or receivers, and

relates to telephones in which a small magnet
or short bar of metal capable of 1ndtwt1ve aC-
tion 18 attached to the center of the diaphragm
or other vibrator in line with another magnet
or piece of metal, both said magnets being sur-
rounded by h ehees through which the curr ent
18 passed.

My invention consists in the combnntmn in
an electric telep.
other vibrator fitted Wlth a small magnet ox
piece of metal capable of inductive actmn, and
a main magnet opposed to said small magnet,
of coils or hehces arranged concentric with the
twosaid magnets, and wound so that adivided
carrent w 111 oW through each of the coils or
helices in one and the same direction, and act
simultaneously and in precisely the same man-
ner upon the two magnets.

The result of the combination above de-

scribed 1s to 1ncrease the electric effect of the |

action of the diaphragm or vibrator, and con-
sequently the strength of the current pro-
duced in and transmitted by the instrumert,
and to increase the electrical effect of the vary-
Ing currents upon the receiver, and conse-
quently the volume of sound produced. |

In the accompanying drawings, Figure 1 is
a longitudinal section of a telephone-receiver
of the ordinary type arranged to suit the pur-
posesof my invention. Iig. 2 is asimilar sec-
tion of a telephone-receiver, in whiech is used
a horseshoe or two-legged magnet instead of a
straight bar-magnet, and which also embodies
my invention; and Iig. 3 i1s a diagram illus-
trating one manner of winding the helices.

Similar letters of reference designate corre-
sponding parts in all the figures.

Referring first to Iig. 1 A designates the
telephone—case, within the handle of which is
fixed & permanent bar-magnet, B, having, as
usual,a coll or helix, C,of insulated wire, wound
around a bobbin, ¢, on its upper end,.or that
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end which 18 nearest the diaphragm D. To
this diaphraem, which may be made of wood
01 metal or a,ny other substance capable of
rapid vibration, 1s attached, by riveting or
otherwise, the small magnet or short bar of
metal d, capable of inductive action, and.of
such small size and welight as not to unduly
check or impede the vibrations of the dia-
phragm or tympan.

Though the dimensions of the small magnet
¢ may vary with the size of the other mrts of
the telephone, I have found that a piece ot
iron wire No. 9, B. W. G.,from one-fourth to
three-eighths of an inch ]011 , answers admi-
rably for the said magnet d. The piece d is pre-
ferably rounded off or reduced in diameter at
the point where it touches the diaphragm D
to the smallest size consistent with 1ts secure
attachment thereto. The diaphragm D does
1not require to be attached to the case A all
around 1ts i1ts periphery, as usual, but may
rest upon the heads of three or more SCrews, «
a, which may for convenience of adjustment
have shoulders formed upon them to receive
the edge of the diaphragm and insure its ex-
actly concentric position in the case A, aund

relatively to the magnet I3 and solenoids or

hel1ces. | |

Surrounding the small magnet d is a sec-
ond helix, L, of insulated wire,which 1s wound
around the wooden bobbin ¢ formed in or so

-as to be one with the bobbin ¢, on which isthe

helix C. Wire No. 36, B. W. G., answers well
The two helices C E are so
wound that the current will pass through them
both in the same direction, and the line-wire
leading from the terminal G is divided, so as
to SplIL the currents, sending one half throun]l

. each helix, and after passing through the tw_

helices 1n one and the same direction the two
portions of the split current enter the return-
wire and pass to the terminal I'. If1t is de-
sired to further reduce the resistance ot the
two helices, they or either of them may be

~wound with two or more wires, 4s shown 1in

Fig. 3, the current being sent through all in
the same direction. The bobbine of the helix
1% 18 accurately turned and drilled at the cen-
ter to receive the small magnet d, being of

' such size as will just allow the magnet to re-

ciprocate freely without touching the bobbin.
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The diaphragm D is adjusted at such a dis-
tance from the pole B" of the magnet B that
the end of the small magnet d, when the dia-
phragm is vibrating, shall be as close as possi-
5 ble to, though without coming in contact with,
the pole B. The dlephmgm D is held in
place by the mouth or ear piece A’ of the tele-
phone-case, which may be screwed down upon
1t, 80 as to hold it all around, or so as to hold it
10
adjustment of the diaphragm may be effected
by shifting itwith the finger-nail or otherwise
before finally screwing down the mouth-piece
.A}'

It will be understood that, on Spefmhmn into
the mouth-piece A’ the dmphmﬂ'm D will be
caused to vibrate, and the consequent endwise
movement of the small magnet d within the
colils of the helix I, and in close proximity to
the pole B’ of the main magnet, will have the
eflect of greatly increasing the electrical cur-
rents transmitted to the line-wires.

If the instrument be used as a receiver, the

- variations in the electrical current passing
25 through the line-wire and around the helices
C & will cause the piece d to receive a rapid
reciprocation endwise corresponding to the
variations in the current, and thel eby set the
diaphragm D in action.

- Fig. 2 shows the invention embodied in a
telephone having a permanent or horseshoe
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magnet, B, when 1t is desired to utilize the |

in three or more places; and the concentrie

| inductive influence of both lege

p——

297,470

B’1s a pole-
piece made fast to one of the legs by a nut, S,
and surrounded by the larger helrv: C.
Thehorseshoe-magnet 18 atteched to thetele-
phone-case A. by one leg, and the other leg,
which is situated in front of the small helix

| B, has a hole made in it of sufficient size to

receive the small magnet d, which is attached 4c¢
to the diaphragm D and allow it to work
freely through the le*Dr of the magnet.

The magnet B may “be either : a permanent or
an e]eetro magnet, and the pilece d may be a

permanent magnet.
What I claim as my invention, and desire to

45

secure by Letters Patent, 18—

In an electric telephone the eembmetlou
with the diaphragm or vibrator D, fitted with
a small magnet or piece of metal, d, capable 50
of inductive action, and a main 111aﬂ'net B,
opposed to said small magnet, ot the coils or
helices C I, arranged concentric with such
magnets, and wuund as described, so that a

-divided current will flow through each of the 55

coils in one and the same direction, and act

simultaneously and in precisely the same man-

ner upon the two magnets, substantially as

herein set forth,

H. B. T. STRANGWAYS.

Witnesses: |
H. K. WHITE,

(EO. OAWTLE
No. 66 Ohcmnce) y Lane, London.
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