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To all whom it may concern, :
Be it known that I, CHARLES A. RANDALL,

York, in the county of New York and State
of New York, have invented new and useful
Improvements in Telephonic Receivers, of

~which the following is a specification.

Thisinvention relates to telephonicreceivers
especlally adapted for operation by alternating

electric currents of opposite polarity, its object

being to provide a receiver which will secure
the most effective results of the operation of
a system and apparatas for telephonic trans-

‘mission forming the subject of an application

for Letters Patent filed by me on the 29th day
of March, 1880.

" It 1s well known that the extreme sensitive-
ness of the ordinary magnetic telephonic re-
ceivers is one of the main obstacles to distinet
and clear communication, the slightest indue-
tion upon the line-wire or other interference
with the line-current causing an aberration of

variation in the magnetism of the permanent |

magnet as the current passes over the coil sur-
rounding the pole of said magnet. In over-
coming this difficulty I construct the receiver
In such manner thatits diaphragm is operated

by the electro-motive force of battery-conrrents

of alternately-opposite polarity instead of by
Induction, as heretofore, as will be hereinafter
more fully described.

To this end my invention consists in the
combination, with a telephonic-receiver dia-
phragm, of a helix having a detached and
movable soft-iron core connected with said
diaphragm, and a continuously-polarized mag-
net arranged adjacent to said core, where-
by when electric currents of alternately-op-
posite polarity are passed over said helix its
movable core will be polarized successively in
opposite directions, and alternate attractions
and repulsions will be set up between the soft-
1ron core and the continnously-polarized mag-
net, the force of said attractions and repnl-
sions being commensurate with the electro-
motive force of the battery which may be em-
ployed to generate the electrical currents pass-
Ing over the helix.

~ In the accompanying drawings, Figure 1 is
a view, partially in diametric section, of a re-

ceiver constructed according to my invention.

- A —

Iig. 2is a similar view of a modification of

i the Invention.
a citizen of the United States, residin gat New

The letter Aindicates a tubularflan ged case,
provided with a flaring ear-piece in an ordi-
hary manner, and B is a non-magnetic dia-
phragm dampened by means of a rubber rg,
b, embracing its edge. Said ciaphragm is pro-
vided with a centrally-projecting stud, C, of
sott iron or other magnetizable substance,
which serves as a movable core for a fixed
helix, D, the terminals of which are connected,
respectively, with screw-posts e ¢/ at the emd
of the tubular case. Oune of these scre W-posts
1s intended to be connected with the line-wire
and the other with the eround.

Within the main portion of the tubular case

55

6o

635

and behind the helix D is arranged an elec-

tro-magnet, I, the terminals of the helix of
which are connected with screw-posts 9 g, re-
spectively, and these screw-posts are to be
connected with the opposite poles of a local
battery, as at H. The magnet I is adjustable
to and from the helix D and its core by means
of ascrew-rod, I, secured to the rear end of the
core of sald magnet and passing through the
head of the case, where a suitable adjusting-
nut, 7, 1s screwed upon it, and a spring, k, sur-
rounding said rod and bearing against the
helix and the inner surface of the head of the
case. |

The local electro-magnet is, of course, con-
tinuously polarized by the local-battery car-
rent, and as alternately positive and negative
currents are sent over the line-wire and the
helix D by my improved transmitter, the po-
larity of the movable core O is reversed, so
that 1t 1s alternately attracted and repelled by
the local magnet, thus causing the diaphragm
of the receiver to vibrate in correspondence

with the electric impulses over the line.

In lieu of the continuously-polarized local
electro-magnet, a permanent steel magnet may
be used, if found desirable.

In this receiver it will be observed that the
diaphragm is operated by the electro-motive
force of the line-battery rather than by simple
Induction, as heretofore, and therefore much
more vigorous vibrations are produced, and
the receiver-magnet is much less liable to be
disturbed by induetion.

In the modification shown in Fig. 2 the dia-
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phragm is mounted as shown in Ifig. 1 and |
in a similar case.
The letters M M’ indicate two permanent
steel magnets arranged longitudinally within
the tubunlar portion of the casing, with similar
poles toward cach otber. A coll or helix of
wire, O, is arranged in an axial position be-
tween the two magnets M M/, and is separated
therefrom by rubber washers p p. This helix
1o O is provided with a freely-movable soft-iron
core, O, to one end of which is secured a light
rod of tvood or metal, @, which passes through
a central passage of the magnet M/, as shown
in dotted lines, and terminates in a head, 7,

rz which is in contact with an elastic pad, s, in
contact with or attached to the diaphragm.
The terminals of the helix O are respectively
connected with the serew-posts ¢ ¢ at the end
of the case, and when the receiver 1s 1n use

20 one of these screw-posts is to be connected
with the line-wire and the other with the
ground.

When the alternating battery-current trans-
mitter is in operation at the other end of the

2¢ line-wire and currents ot alternately-opposite
polarity pass over the line-wire and helix O,
the core O is polarized in alternately-opposite
directions, and is therefore attracted by the
magnets M and M/ alternately, its movement

30 communicating vibrations to the diaphragm
B through the rod @ and elastic pad s, the
‘rapidity of these vibrations depending on the
rapidity of the alternations of the currents
over the line-wire, and their force depending

35 upon the strength of the line-currents, and con-
sequent magnetism in the movable core.

It will be well understood that in lien of the
permanent magnets an.electro-magnet prop-
erly wound and constantly charged by means

10 of a battery may be used, the helix and mov-
able core being arranged between the ends of

|

sald electro-magnet.

A telephone-receiver has been constructed
in which one of the poles of a horseshoe-mag-
net is flattened to form a diaphragm, the other
pole being provided with a soft-iron extension
toward said diaphragm, said extension being
surrounded by a helix arranged for connection
with a line-wire. The soft-iron extension has
an induced polarity, the attractive force ot
which is varied by an electrical current passed
over the helix, and thusvibrations are caused
in the diaphragm.

Were a battery used to generate alternate
currents passing over the helix, it is obvious
that a ereat portion of the electro-motive force
of the currents in one direction would be ex-
pended in neutralizing the induced polarity ot
this soft-iron extension, and therefore but lit-
tle if any divect force would be exerted upon
the diaphragm. I do not claim this arrange-
ment. -

What I claim 18—

In a telephonic receiver, the combination,
with a diaphragm, of a helix having a de-
tached and movable soft-iron core connected
with said diaphragm, and a coutinuously-po-
larized magnet arranged adjacent to said core,
whereby when electrie currents of alternately-
opposite polarity are passed over said hellx 1ts

‘movable core will be alternately attracted and

repelled by said continuously-polarized mag-
net, and thus communicate vibrations to the
diaphragm, substantially as described.

In testimony whereof I have hereunto set
my hand in the presence of two sabseribing
witnesses.

 CHARLES A. RANDALL.

Witnesses:
ALBERT DAY,
HENRY CONNETT.
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