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ll whom it may concern: 
Be it known that .L ALEXANDER GRAHAM 

BELL, of Boston, Massachusetts, have in 
vented certain new and useful Improvements 
in Electric Telephony, of which the following 
is a specification: 

In Letters Patent granted to me on the 6th 
day of April, 1875, No. 161,789, and iu an ap 
plieation for Letters Patent of the United 
States now pending, I have described a meth 
od of an apparatus for producing musical 
tones by the action of a rapidly-interrupted 
electrical current, whereby a number of tele 
graphie signals can be sent simultaneously 
along a single circuit. ` ` 

In another application for Letters Patent 
now pending in the United States Patent 
Oiîiee I have described a method of, and ap 
paratus for, inducing an intermittent current 
of electricity upon a line»wire, whereby musi 
cal tones can be produced, and a number of 
telegraphic signals be sent simultaneously 
over the same circuit, in either or in both di 
rections; and in Letters Patent granted to 

-flme March 7, 1876, No. 17¢t,4„65, I have shown 
' and described a method of'an apparatus for 
producing musical tones bythe action of un 
dulatory currents of electricity, whereby a 
number of telegraphic signals can be sent 
simultaneously over the same circuit, in either 
or in both directions, and a single battery be 
used for the whole circuit. 

In the applications and patents above re 
ferred to, signals are transmitted simulta 
neously along a single wire by the employment 
of transmitting instruments, each of which 
occasions a succession of electrical impulses 
differing in rate from the-others, and are re 
ceived without confusion by means of receiv 
ing-instruments, eachx tuned to a pitch at 
which it will be putin vibration to produce 
its fundamental note by one only of the trans 
mining-instruments. , A separate instrument 
is therefore employed for every pitch, each in 
strument being capable of transmitting or re 
ceiving but a single note, and thus as many 
separate instrument-sare required as there are 
messages or musical `rotes to be transmitted. 
My invention has fc5 its object, first, the 

transmission simultaneously of two or more 
musical notes> or telegraplii". signals along a 

single wire in either 4or both directions, and 
with a single battery for the whole circuit 
without ythe use ot' as many instruments as 
there are musical notes or telegraphic signals 
to be transmitted; second, the electrical trans 
mission by the same means ct’ articulate 
speech and sounds of every kind, whether 
musical or not; third, the electrical trans 
mission of musical tones, articulate speech, or 
sounds of every kind without the necessityof 
using a voltaie battery. 
In my Patent No. 174,465, dated March 7, 

1876, I have shown as one form of transmit 
ting-instrument a stretched membrane, to 
which the armature of' au electro-magnet is 
attached, whereby motion can be imparted to 
the armature by the human voice, or by means 
of a musical instrument, or by sounds pro 
duced in any way. 

In accordance with my present invention I 
substitute for the membrane and armature 
shown in the transmitting and receiving in~ 
struments alluded to above, a plate of iron or 
steel capable of being thrown into vibration 
by sounds made in its neighborhood. 
The nature of my invention and the man 

ner iu which the same is or may be carried 
into effect will be understood'by reference to 
the accompanying drawings, in which 
Figure 1 is a perspective view of one form 

of my electric telephone. Fig. 2 is a vertical 
section of the same, and Fig. 3 is a plan view 
of the apparatus. Fig. 4 is a diagram illus 
trating the arrangement upon circuit. 

Similar letters in the drawings represent 
corresponding portions of the apparatus. 
A, in said drawings, represents a plate of 

iron or steel, which is fastened at B and O to 
the cover or sounding box D. E represents a 
speaking-tube, by which sounds may be con 
veyed to or from the plate A. F is a bar of 
sott iron. G is a coil of insulated copper wire 
placed around the extremity ot' the end H of 
the bar F. I is an adjusting-screw, whereby 
the distance of the end H from the plate A 
may be regulated. 

'l‘he electric telephones J, K, L, and M are 
placed at diil'erent stations upon a line, and 
are arranged upon circuit with a battery, N, 
as shown in diagram, Fig. 4. 

I have shown the appara-tus in one of its 
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simplest forms, it being well understood that 
thehsame may be varied in arrangement, com-L 
bination, general construction, and form, as 
well as material of which the several parts are 
composed. 

Theoperaiion and use of this instrument are 
as follows: 

I would premise by saying that this instru 
ment is and may be used both as a transmit 
ter and as a receiver-that is to say, the 
sender of the message will use an instrument 
inevery particular identical in construction 
and operation with that employed by the re 
ceiver, so that the same instrument can be 
used alternately asa receiver an d a transmitter. 
In order to transmit a telegraphic message 

by means of these instruments, it is only nec 
essary for the operator at a telephone, (say J ,) 
to maire a musical sound, in any way, in the 
neighborhood of the plate A--for conven 
ience ofoperatiou through the speaking-tube 
E--and to let the duration of the sound signi~ 
fy the dot or dash ot' the Morse alphabet, and 
for the operator, who receives his message, 
say at M, to listen to his telephone, prefera~ 
bly through the speakingtube E. When two 
or more musical signals are being transmitted 
over the same circuit all the telephones re 
produce the signals for all the messages; but 
as the signals for each message differ in pitch 
from those for the other messages it is easy for 
an operator to (iX his attention upon one mes' 
save and ignore the others. 

rhen a large number ol’ dispatches are be 
ing simultaneously transmitted it will be ad 
visable for the operator to listen to his tele 
phone through a resonator, which will re-en 
„force to his ear the signals which he desires to 
observe. [n this way he is enabled to direct 
his attention to the signals for any given mes 
sage without being distracted or disturbed by 
the signals for any other messages that may 
be passing over the line at the time. 
The musical signals, il' preferred, can be au 

tomatically received by means of a resonator, 
one end of which is closed by a membrane, 
which vìbrates only when thenote with which 
the resonator is in unison is emitted by the ro~ 
ceiving-teiephone. ' ‘he vibrations ol' the mem 
brane may be made to operate a ci rcuit-brealr~ 
er, which will actuate a Morse sounder or a 
telegraphic recording or registeringapparatus. 
One form of vibratory circuit-breaker which 

may be used for this purpose l have described 
in Letters Patent No. 178,399, June 6,1876. 
Hence by this plan the simultaneous trans 
mission ot‘ a number oi' telegraphic messages 
over a single circuit in the same or in both 
directions, with a single main battery 'for the 
whole circuit and a single telephone at each 
station, is rendered practicable. This is oi' 
great advantage in this, that, for the convey 
ance oi' several messages, or signals, or sounds 
over a single wire simultaneously, it is no 
longer necessary to have separate instruments 
correspondingly tuned for each given sound, 
which plan requires nice adjustment of the 
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corresponding instruments, while the present 
improvement admits of a single instrument at 
each station; or, if for convenience severah 
are employed, they all are alike in construe» 
tion, and need not be adjusted or tuned to 
particular pitches. 
Whatever sound is made inthe neighbor 

hood oi' any telephone, say at J, Fig. 4, is 
echoed in fac-si mile by the telephones of all the , 
other stations upon the circuit; hence, this 
plan is also adapted for the use of tin- trans 
mitting inteliigibly theexact sounds of artic 
ulate speech. To convey an articulate mes 
sage it is only necessary for an operator to 
speak in the neighborhood of his telephone, 
preferably through the tube E, and for another 
operator at a distant station upon the same 
circuit to listen to the telephone at that sta 
tion. It two persons speak simultaneously in 
the neighborhood of the same or different tel 
ephones, the utterances of the two speakers 
are reproduced simultaneously by all the other 
telephones on the same circuit; hence, by this 
pian a number of vocal messages may be trans 
mitted simultaneously on the same circuit in 
either or both directions. All the effects noted 
above may be produced by the same instru 
ments without a battery hy rendering the cen 
tral bar F H permanently magnetic. An 
other form of telephone for use withouta bat 
tery is shown in Fig. 5,' in which O is a coin 
pound permanent magnet, to the poles of 
which are ailìxed poll-pieces oi' soft iron P Q 
surrounded by helices of insulated wil-eli. S. 

Fig. 6 illustrates the arrangement upon cir 
cuits of similaninstruments to that shown in 
Fig. 5. . 

In lieu of the plate A in above figures, iron 
or steel reeds of definite pitch may be placed 
in front ot’ the electroanagnetj), and in con 
nection with a seriesbt' such instrument-s of 
different pitches, an arrangement upon circuit 
may be employed similar to that shown in my 
Patent No. 174,465, and illustrated in Fig. 6 
of Sheet 2 in said patent. The battery, of 
course,may be omitted.;` 

This invention is not limited to the use of 
iron or steel, but includes within its scope 
any material capable of inductive action. 
The essential feature of the invention con 

sists in the armature of the receiving-instru 
ment being vibrated by the varying attraction 
of the electro-magnet, so as to vibrate the air 
in the vicinity thereof in the same manner as 
the air is vibrated at the other ond by the pro 
duction of the sound. It is .therefore by no 
means necessary or essential that the trans 
mitting-instrument should be of the same con 
struction as the receiving-instrument. Any 
instrument receiving and transmitting the im 
pression oiî agitated air may be used as the 
transmitter, although for convenience, and 
'for reciprocal commun‘la/ation, I prefer to use 
like instruments at e’ätiier end of an electrical 
wire. I have heretofore described and ex 
hibited such other means of transmitting 
sound, as will be' seen by reference to the pro 



ceedings of the American Academy of Arts 
and Sciences, Volume XII. 
For convenience, I prefer to apply to each 

instrument a call-bell. This maybe arranged 
so as to ring, first, when the main circuit is 
opened g second, when the bar F comes into 
contact with the plate A. The first is done to 
call attention; the second indicates when it is 

. necessary to readjnst the magnet, for it is im 
portant that thedistance ofthe magnetfrom the 
plate should be as little as possible, without 
however, being in contact. I have also found 
that the 'electrical nndulations produced upon 
the main line by the vibration of the plate ̀ A 
are intensified by placing the coil G at the 
end of the bar F nearest the plate A, and not 
extend it beyond the middle, or thereabout. 
Having thus described my invention, what 

I claim, and desire to secure by Letters Pat 
ent, is 

1. The union upon, and by means of, an 
electric circuit of two or more instruments, 
constructed for operation substantially as 
herein shown and described, so that, if mo» 
tion of any kind or form be produced in any 
way in the armature of any one of the said 
instruments, the armatures of all the other in 
struments upon the same circuit will be moved 
in like manner’and form; and if such motion 
be produced in the former by sound, like 
sound will be produced by the motion of the 
latter. 

2. ln asystem of electric telegraphy or teleph 
ony, consisting of transmitting and receiving 
instruments united upon an electriccircuit, the 
production, iu the armature of each receiving 
instrun‘ient, of any given motion, by subject 
ing said armature to an attraction varying 
in intensity, however such variation may be 
produced in the magnet, and hence I claim 
the production of any given sound or sounds 
from the armature of the receiving-instrument, 

by subjecting said armature to au attractior 
varying in intensity, in such manner as t( 
throw the armature into that form of vibra 
tion that characterizes the given sound o1 
sounds. 

3. The combination, with an electro~mag 
net, of a plate of iron, or steel, or other ma 
terial capable of inductive action, which car 
be thrown into vibration by the movement o; 
surrounding air, or by the attraction of s 
magnet. 

4. In combination with a plate and electro 
magnet, as before claimed, the means herein 
described, or their mechanical equivalents, o1 
adjusting the relative position ot' the two, sc 
that, without touching, they may be setas 
closely together as possible. 

5. The formation, in an electric telephone, 
such as herein shown and described, of a mag 
net with a coil upon the end or ends of the 
magnet nearest the plate. 

6. The combination, with an electric tele 
phone, such as described, ci' a sounding-box, 
substantially as herein shown and set forth. 

7. In combination with an electric tele 
phone, as herein described, the employment 
of a speaking or hearing tube, for conveying 
sounds to or from the telephone, substantiallyT 
as set forth. A 

8. In~a system of electric telephony, the 
combination of a permanent magnet with a 
plate of iron Orsteel, or other material capa 
ble of inductive action, with coils upon the 
end or ends of said magnet nearest the plate, 
substantially as set forth. 
In testimony whereof I have hereunto signed 

my name this 18th day of January, A.D. 1877. 

A. GRAHAM BELL. 
Witnesses: ~ 

' HENRY It. ELLIOTT, 
EWELL A. Dion. 


