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To all whom it may concern : - -

Be it known that I, MYRON L. BAXTER, &
citizen of the United States of America, re-
siding at Aurora, in the county of Kane and

¢ State of Illinois, have invented certain new and

gseful Improvements in Transmitting - Tele-

phones, of which the following is a specifica-
tion, reference being had therein to the ac-
companying drawings. |

1o The object of my invention is fo_ _prcj;\*itle

means whereby the limit of variation in the
strength of a voltaic current may be greater
than at present. This refers to the undulatory
current used for generating a current for the
15 transmission of speech telephonically, and
which, as is well known, is the result of a varia-
tion gradual in its nature from strong to weak,
and vice versa. When the current sent to line
is due to magnetic induction from a permanent
20 magnet the variation to which it owesits exist-
ence is effected by strengthening or weaken-
ing said magnet; but when said current 1s

derived from a galvanic battery by induction

the variation is produced in the primary or
2 direct battery-current. To the latter classmy
. invention pertains. | |

In common with other transmitters I use in
mine the vibrating diaphragm carrying or
actuating a metallic stnd in unstable contact
30 with a piece of hard or soft carbon or carbon-
aceous material, which is attached to a freely-
suspended bar, and an induction-coil for pro-
ducing the intense induced secondary current;
and these, either singly or in combination 1in

3¢ their well-known forms, 1 do not claim.
In all the battery-transmitters with which

I ani acquainted the limit of variation is very’
narrow, and consequently the strength of the |

induced current is small. :

10 My object is, as hereinbelore set forth, to
increase the variation, (without actually break-
ing the circuit,) and consequently to send to
line a much more powerful induced or second-
ary current to work upon the distant receiving-

4t telephone, overcoming resistance, leaks, and

extraneous induction incident to long lines.
To effect this I make use of the devices shown
in the accompanying drawings, in which—

Figure 1is a plan view of the inside of the 1.

( door of the transmitter. Tig. 2 is a vertical
section of the door through the line zz, Fig. 1.
Fig. 3 is a vertical section of the induetion-
coil through line z x, Fig. 2. -

A is the door of the transmitter; , the orifice
through which the sounds to be transmitted
obtain access to the diaphragm B, which is
surronnded at its periphery by the soft-rubber
| binding 5, and is held in position by the clip

covered end /. From the block A1s suspended,
from the pointed screws jj, (passing through
threaded lugs i ¢,) the swinging bar C, carry-
ing the carbon button d, nuts ¢ and ¢, and the
bolt ¢'/. From the center of the diaphragm
projects the metallic stud p in unstable con-
tact by gravity with thecarbon buttond. The
suspended bar C may be of soft iron through-
out its entire length, or of other magnetic ma-
terial, or, as is shown, 1t may be terminated
only with the soft iron or other magnetic ma-
| terial D. “ | |

E, F, and G represent the induction - ¢oil,
which, in addition to its ordinary function,
serves, as hereinafter fully deseribed, to vary

carbon button d. One

FFICE@ I

b’ and the presser-spring b, with 1ts soft-rubber- -

pole of the battery
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(which is not shown) is connected to the butt . .
or hinge m and the other to the hinge 7, the .

course of the current being from nto f/,thence
throngh the convolutions of the primary coil
F, thence to f, thence through the metal dia-

8¢

phragm B to the metallic stud p, (or, it a non- .-
condueting diaphragm be used, by a wire con-

necting f with p,) and thence to the battery
throngh the carbon buttou d, the suspended.
bar B, the pointed screw j, the lug ¢, and the

% the pressure between the metal stud p and the

hinge m.

| disregarded if a complete induction-coil, prop-

hinges and the battery.

controlling the pressure between the elec-
trodespd. B

In order to so adjust the i':m-bonufbu'tton d

The secondary coil G is wound upon the pri-
\-mary coil F for economic reasons. 1Lt may be
el
erly connected with the line, be introdaced in- -
to the primary circuit between either of the -
l With the secondary
coil G removed, we have simply a straight elec- -
tro-magnet, B I, included in the cirenit and 9
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o P, actual contact.

5
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with relation to the bar C that when the elec- F

tro-magnetic controller I I is notexerting any
attraction the contact between the electrodes
shall De by gravity very slight and just suf-
ficient to establish the current through the he-
lix I, the bolt ¢/ is serewed in or out of the
bar C, carrying with it the nut ¢/ and the at-
tached carbon button 4, and the nut ¢ is then:
turned down to act as a check-nut for holding
1t firmly in position.
as stated, slight, and should be regulated af-

ter the transmitten box or case is secured in:

posttion.

The operation of my invention is as follows :
Supposing a given current from the battery to
be flowing, the attractive force exerted upon D
by I will canse a firm contaet between p and d,
which will be approximately the mean of press-
ure or ol surface-contact., If now a heavy im-
pulse thrusts forward the stud p against d, the
result will be quite different from that observed
when the suspended bar B is held in place
merely by gravity or by aspring. Instead of be-

ing carried away by its momentum, thus break- |
ing the circuit, the bar C is held in closer con- |

tact by theincreased attractive force of core E,
such Increased attractive force being due to a
stronger current operating upon it, and such
stronger current is obtained by the increased
contact between p and d by the thrust of p
againstd. IForthisreasonmoreamplevibration
can be given to the diaphragm without ¢ break-
ing.” The pressure,however, at the end of the
excursion isconsiderablyless than that quickly
succeeding the initial thrust, the then greatly-

increased attractive force of B having been to |

a great extent overcome by the momentum of
U3 but enough force still remains in E to se-
cure, on the retreat of the diaphragm and stud
This contact, however, rap-
1dly diminishes almost to the point of disrup-

tion at the extreme point of retreat, as will be |

understood by considering the mutual action
ot pressure between the electrodes and attract-
1ve force of core LI, one acting upon the other
and being in turn acted upon by the other.
In practice I find that a proper relation (easily

~determined by experiment) between the Dhat-

tery, the coil I¥, and the space between E and
D gives a combination by which very loud
sounds are perfectly transmitted, and also one
by which the faintest are also sent to line with
equal facility, and this withent further adjust-
ment. To provide, however, for different con-
ditions of the battery, 1 make the core E moy-

able within the coil IV, so that 1t may, at will |
“and without opening the transmitter-box, be

adjusted at a greater or less distance from D.

By my transmitting - telephone telephony
through very long lines, heretofore 1mpossible,
1s rendered praeticable; and upon short lines
a great advantage in distinctness and volume
of tone is obtained, the vibration of the dia-
phragm in an ordinary receiving-telephone be-
1ng so greatly amplified asto be distinctly heard
at a distance of several feet. Even better re-

This contact should be, |
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sults are obtained from receiving-telephones
constructed with special reference to the daty
required. The reason of this marked superi-
ority is in the fact that a stronger induced cur-
rent is derived from the greater range of va-
riation in the primary current from the battery.

It should, perhaps, be clearly stated that I
use a stronger battery than is used ordinarily
or can in ordinary transmitters be used to ad-
vantage, for the following reasons: As the in-
duced current sent to line has a stren gth pro-

portioned to the degree of variation in the

battery - current, it is clear that the indunced

current due to a battery of ten volts varied to

nine volts would be no more powerful than one
due to a battery of two volts.varied to one
volt. It is also clear that the induced current
due to a battery of five volts varied to one

volt would be much more powerful than one
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due to a battery of ten volts varied only to

nine volts.. .
It will be observed that the electro-magnetic

attraction governing the pressure between the

electrodes is not exerted directly upon the
diaphragm, but upon a freely-suspended bar
carrying one of the electrodes; also that the
attraction is exerted upon the longer arm of a
lever of the second kind, the pressure thereby

being multiplied. By this arrangement a helix

opposing less resistance to the battery-current
can be used than would be the case were the
pressure applied direct, as less attractive force
1s required to produce the same pressure.
The use of permanent magnets acting by
attraction or repulsion te control to a certain
extent the movements of the electrodes is not
new, and is objectionable for the reason that

when not provided with an indncing-coil said

magnets exert a constant force like that due
to a spring or to gravity; and even when fur-
nished with an inducing-coil they do not act as
completely and powerfully as a soft-iron core,
because, as is well known, a steel bar, whether
used as a core or an armature, cannot be as
powerfully acted upon by a coil, and also be-
cause the difference in magnetie tension nnder
wide variations in the battery-current cannot

i be as great as with a soft-iron core whose.

power has a range from maximum to zero.
Anotherimportant difference lies in the fact
that the electro-magnetic core is not in contact
with any of the moving parts of the trans-
mitter, and when once brouglit to a proper
adjustment remains stationary. As with this

arrangement 1 do not utilize any motion of the

core to act inductively (electrically) upon a
secondary wire, my primary helix is wound
next to the core, therebyrealizingits maximum
etfect ; and by placing my electrode upon a
disconnected part I am able to make of my
electro-magnet the primary of an efficient in-

“duction-coil.

Having thus fully described my invention, I
claim as new the following : |

1. The combination of the suspended bar C,
| carrying one of the electrodes attached to the
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adjusting device ¢ & ¢ , with the vibrating | the wbra,tmg diaphragm carrying the other r g

diaphragm carrying the other electrode, and
the electro-magnetic controlling devlce all
operating substantially as described, and. for
the purpose specified.

2. The vibrating diaphragm carrying one of |

the electrodes, in combination with the sus-
pended bar O, and the bolt ¢”, carrying the
other electrode and the check- nut ¢, as and
for the purpose specified.

3. The electro-magnetic controlling device
operating in the manner-described, in combi- |
nation with the suspended bar C, the bolt ¢/,
carrying one electrodeand the check-nut ¢, and

}

electrode, as and for the purpose specified.

4. The bolt ¢”, carrying the carbon button ad.
and the check-nut ¢, in combination with the
suspended bar C, as and for the purpose de-
scribed. - 20

In"testimony whereof 1 afﬁx my signature,

In presence of two w1tneqses, thlS 4th day of
December, 1832. -

MYRON L. BAXTER.

Yitnesses: -
JAMES T. RICHARDSON,
D. G. DIKON. o |
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