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ALLEN W. ROSE AND CHARLEs A. CBEEVER, OF NEW YORK, N.Y.; SAID 
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SPECIFICATION forming part of Letters Patent No. 252,142, dated January 10, 1882. 

. . . . Application filed November 12, 1880. (No model.) 

To all whom it may concern: 
Beit known that we, ALLEN W. ROSE, a 

citizen of the Dominion of Canada, residing in 
the city, county, and State of New York, and 

5 CHARLESA, CHEEVER, a citizen of the United 
States, also residing in New York city afore 
said, jointly have invented certain new and 
useful Improvements in Electric Speaking-Te 
lephony, of which the following is a specifica 

Iotion. . . . . . . . . . . . . . . . . . . . . . 
Our invention is based upon and constitutes 

an improvement upon certain new and useful 
improvements in electric telephony made by 
the aforesaid ROSE, the distinguishing char 

15 acteristic of which is the suspension of mag 
netic filings in the magnetic field of a speak 
ing-telephone, through whichfield a galvanic 
current passes. M 

In another application made by us jointly 
2o for Letters Patent of the United States we 

have shown an improvement upon the said 
RoSE’s invention, which improvement consists 
in suspending the filings in a magnetic field. 
through which the current, when the telephone 

25 is used as a receiver, does not necessarily pass, 
the magnetism acting inductively on the fil 
ings in such case. . . . . . . . . 
The object of our present invention is to dis 

pense with a permanent magnet or the equiv 
3o alent core of an electro-magnet, substituting 

therefor theinductive action of an ordinary coil 
or helix included in an ordinary electric circuit. 
The subject-matter claimed is hereinafter 

specified. . . . 
Our invention may be modified in various 

ways, of which the accompanying drawings. 
furnish the best illustrations now known to us. 

Figure 1 represents a central longitudinal 
section through an apparatus adapted for op 

4o eration both as a receiver and as a transmitter, 

35 

the current flowing from the ground through 
the batteryB over the linel, and through a he 
lix or flat spiral, C, of ordinary insulated wire, 
through the wirel, which is connected with 

45 the sheet Cof conducting material, preferably 
non-magnetic-such, for instance, as tin-foil or 

such as iron,steel,aluminium, cobalt, or nickel 
in the magnetic field between the conducting 

tone, pitch, and quality. If two such instru 
ments as those above described were placed 

the transmitter would be accurately reproduced 
upon the other, the apparatus being equally 
well adapted for use as a transmitter and as a 
receiver. 

conducting-surface C by a substance of higb 

sheet-brass. The current flows through this 
coil and conducting-surface, magnetizes the fil 
ings or powder F of some magnetic material 

So 

surface C and the diaphragm D, causing the 
filings to stand upright and establish connec 
tion with the plate or diaphragm D, which is 
of non-magnetic conducting material, connect. 55 
ing with the line-wire L. 
In operation as a transmitter the diaphragm 

is vibrated by sound-waves, which in turn pro 
duce correlated changes or variations in the 
filings, and consequently in the resistance of 6o 
the circuit or the strength of the current flow 
ing therethrough, which variations may be re 
produced in any of the well-known forms of re 

a ceivers connected with the line wire, and thus 
accurately reproduce articulate speech as to 

upon the line, the variations in the strength of 
the current caused by the sound-vibrations of 

When used as a receiver the cur 
rent passes from the line through the dia 
phragm and filings to the conducting-surface 
C', wirel, coil C, and wirel, to the ground, or, 

75 

in other words, in a direction exactly the re 
verse of that in which it passes when acting as 
a transmitter. The variations in the strength 
of this current caused by the sound-vibrations 
of the transmitter produce corresponding Val 
riations in the magnetic field of the receiver by 
passing through its helix C, and thus cause 
correlated movements in the filings, which 
are correspondingly reproduced upon the dia 
phragm and converted into sound-waves. 

In order to keep the magnetic filings in a 
proper condition, we pre?er, though it is not 
necessary, to connect the diaphragm D and 

t nigD 9o 
resistance relative to the filings--such, for in 
stance as a ring or slip of oil-stone, O, pro 
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vided with a conducting-surface of carbon or 
plumbago, or of a strip of carbon or other pa 
per covered with powdered plumbago. 

Fig. 2 represents a vertical central section 
through the apparatus organized for transmis 
sion only, the coil C in this case being pro 
vided with a local battery, L B, for keeping it 
charged. The line passes from the ground and 
main battery through the wirel to a conduct 
ing surface or plate, C, similar to that above 
described, through the magnetic filings F and 
diaphragm D to the line-wire L. 

Fig. 3 represents a vertical central section 
through one form of our improved apparatus 
organized for use as a receiver only. The cur 
rent from the transmitter passes through the 
line-wire L to the coil C, and thence to the 
ground through the line l. The variations in 
the strength of the current thus transmitted 
are reproduced upon the filings in the manner 
mentioned above. It is obvious that under 
this organization it is immaterial whether C 
be a conducting-surface or not. In this in 
stance a ring, b, interposed between the sur 
face C and the diaphragm, prevents the es 
cape of the filings when not subject to mag 
netic action, and some equivalent protection is 
preferably employed in all of the forms of the 
apparatus. We find it advantageous in this 
form of apparatus to employ a local circuit 
provided with a local battery, L, B, to keep the 
coil charged, as described in Fig. 2; but to pre 
vent the short-circuiting of the current from 
the transmitter we interpose a resistance, Rh, 
greater than that of the coil employed in the 
local circuit, and a switch, S, of ordinary con 
struction, may be employed to throw this line 
out of circuit when required. 

Fig. 4 represents a vertical central section 
through an apparatus adapted for operation 
both as a receiver and as a transmitter, in con 
nection with an induction - coil and a locally 
charged circuit such as above described. We 
may remark here that any of the instruments 
herein described could be used in connection 
with an induction-coil in well-known ways, and 
with or without a separate local circuit for 
charging the coil. 

Fig. 4 shows the primary wires of an induc 
tion-coil, (in which is included the local bat 
tery L. B in the ordinary way of telephonic 
transmission,) connected one with the conduct 
ing-surface C and the other with the diaphragm 
D, the circuit being completed through the 
filings. The secondary circuit of the induction 
coil to which the line-wire is connected passes 
through the inducing-coil C, in the usual well 
known way, to the ground, This inducing 
coil is shown as composed of two separate coils, 
each in the form of a flat spiral, and one placed 
upon the other. We prefer to carry the line 
wire connections through the coil nearest the 
conducting-surface C", while the other is in 
cluded in the charging-circuit provided with 
the local battery L. B, thus obviating the ne 
cessity for the employment of the resistance 
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coil or switch incident to the construction 
shown in Fig. 3. As the coils are separate, 
there is no danger of short-circuiting the line 
current. The arrangement of the two coils 
may obviously be varied in well-known ways 
such, for instance, as winding them alternately 
in the same plane, so as to constitute a double spiral. 

Fig. 5 shows a section through a coil of this 
latter construction. 
We do not claim herein the method of oper 

ation of the devices described, nor the combi. 
nation of the electric circuit, an inducing-helix 
without a core included therein, a local bat 
tery included in a local circuit connected with 
the helix, a resistance in said local circuit to 
prevent short-circuiting the main line, a dia 
phragm, and magnetic filings interposed be 
tween the inducing-helix and diaphragm, as 
these subjects-matter will be embodied in an 
other division of this application. 
We claim as our invention 
1. The combination, substantially as herein 

set forth, of an electric circuit, a battery, an inducing-helix, a non-magnetic conducting-sur 
face, a diaphragm, and magnetic filings inter. 
posed in the magnetic field between said con 
ducting-surface and diaphragm. }, 

2. The combination, substantially as herein 
set forth, of an inducing-helix, a conducting 
surface, a diaphragm, magnetic filings inter. 
posed between the helix and diaphragm, and 
a high resistance between the diaphragm and 
conducting-surface to maintain the continuity 
of the magnetic circuit. 

3. The combination, substantially as herein 
set forth, of the local circuit, its battery, the 
inducing coil without a core in the local cir 
cuit, and the magnetic filings, whereby the 
filings are maintained in a constant 
field. 

4. The combination, substantially as herein 
set forth, of an electric circuit, a conducting 
surface, a diaphragm, and magnetic filings in 
terposed between the conducting-surface and 
diaphragm, with an inducing-coil and an in 
dependent battery and local circuit for keep 
ing the coil charged. 

5. The combination, substantially as herein 
set forth, of an electric circuit, a battery, an 
inducing-helix without a core...in said circuit, 
a diaphragm, and magnetic filings interposed 
between the inducing-helix and diaphragm, 
the filings being acted upon inductively by 
the helix and the diaphragm being vibrated 
by the movement of the filings. 

6. The combination, substantially as herein 
set forth, of two independent but adjacent in 
ducing-coils without cores, a diaphragm, and 
magnetic filings interposed between said dia 
phragm and coils. 

magnetic 
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7. The combination, substantially as herein . 
set forth, of a local circuit, its battery, an in 
ducing-coil without a core for maintaining a 
constant magnetic field, a conducting-surface, 
a diaphragm, magnetic filings interposed be. 
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tween the helix and diaphragm, a local bat. In testimony whereof we have hereunto sub tery in the primary circuit of an induction-coil, scribed our names this 22d day of October, A. Io in which primary circuit the magnetic filings D. 1880. 
are included, the secondary helix of said in A. W. ROSE. 5 duction-coil constituting a portion of the line. CHIAS, A, CHEEWER. 
wire, and an independent inducing-coil, also Witnesses: 
included in the line-wire, in proximity to the WILLARD L. CANDEE, 
local inducing-coil. E. C. DAVIDSON. 

  

  

  

  


