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To all pho? it may concern. : 
Be it known that I, GEO. LEE ANDERs, of 

London, in the county of Middlesex, England, 
have invented certain Improvements in Com 

5 pound Telephones, of which the following is a 
specification. 
My invention relates to electric teleplones, 

and more especially to that class of telephones 
which combine in one instrument appliances 

I O and means for generating and varying a mag 
neto-electric current, as in the ordinary Bell 
telephone, and means for varying the strength 
of a steady and continuous battery-current 
flowing through a variable resistance or ten 

15 sion regulator placed in the circuit. of said 
current, thus providing an instrument which 
may be used indifferently as a transmitting or 
receiving telephone, or both. 

Beretofore the general practice in the use of 
2 o telephones has been to use separate instru 

ments for transmitting and receiving, the well 
known Blake transmitter, wherein the varia 
ble resistance or contact point is placed in the 
circuit of a local battery, which also includes the 

25 primary circuit of an induction-coil, being em 
ployed ordinarily in the former capacity and 
the Bell magneto-telephone in the latter. In 
the Blake transmitter the variations of cur. 
rent produced in the primary circuit by, the 

3o action of the sound-waves of the human voice 
upon the variable resistance of the contact 
point through the influence of the vibrating 
diaphragm are inductively transferred to a 
secondary coil which is in circuit with the line 

35 wire, the receiving-telephone being also in 
cluded in the same circuit. 
The object of my invention is generally to 

produce a more economical construction by 
combining in one instrument apparatus capa 

4o ble of efficient utilization either as a telephonic 
speech reproducer or transmitter; also, to com 
bine the requisite instrumentalities to such an 
end in such a manner as to operate independ 
ently of the usual induction-coil and local bat 

45 tery for the transmitting feature of the instru 
ment, and generally to increase the efficiency 
and portability of such telephonic instruments 
by causing them to be easily and economically 
operated. These aims I attain by providing 
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a case or support and mounting therein a mag- 5o 
neto-telephone constructed as hereinafter de 
scribed, and a transmitting device consisting 
of a metallic bed-plate and a thin metallic vi 
bratino diabh agn, an annullus, wasler an brating dialph agm, an annulus, washer, or 
shoulder of some non-conducting material be. 55 
ing placed between the two, and the interven 
ing space filled with carbon or other conductor 
in a granulated or finely-divided condition. 
The resistance thus formed 'I join up in serial 
circuit with the helices of the magneto-tele- 6o 
phone, and the circuit so constructed from the 
vibrating diaphragm through the granulated 
conductor, the metallic plate, and the helices 
is terminated at each end in a binding-ScreW 
placed on the outside of the case. I also pro- 65 
vide a cap or mouth-piece of preculiar form and 
function, which is screwed to the case and 
serves both to clamp the diaphragm of the . 
magneto-telephone and to direct the sound 
waves to the requisite points. The screw. 7 O 
connections shown form the terminals of a con 
tinuons circuit through the instrument. 

In the drawings, Figure 1 is a sectional view 
on the line a'a of Fig. 2, and is arranged to il 
lustrate both battery and magneto features. 75 
Fig. 2 is a plan or front view of my apparatus 
with the mouth-piece or cap removed. Fig. 3 
is a front view with the cap or mouth-piece 
attached, and illustrates the trifurcations of 
the main aperture; and Fig. 4 is a theoretical 8o 
diagram of the electrical connections. . 
The greater portion of the operating parts 

are attached to the main body of the case A. 
B is a back-cover, which is screwed on, to af. 

ford a finished surface, over the magneth, and 
which serves also for a handle. Holes or cavi. 
ties b are cut or otherwise made in the front 

w 
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of the case A, for the reception of the spools or 
helices H H'. These helices are mounted upon 
the cores or pole-piecess of a soft-iron bar, h, 
which is secured on the back of the case A, as 
shown in Fig. 1, while its cores S S extend 
through to the front, terminating just below 
the level of the front surface of the case A. 

ID is a metallic vibrating diaphragm of seg 95 
mental form, which is supported upon the said 
front surface of the case A, immediately over 
but not touching the cores 8 and helices H El', 
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as indicated by dotted lines in Fig. 2, and 
which is clamped and held in position by the 
attach ment of the cap C. Tle lhelices II H" 
are connected together loy a wire, ic', and oc 
cupy two-thirds of the case A, tle remaining 
third being taken up by the transmitting de 
vice. This consists of a fixecl metailic disk or 
plate, P, set in a third cavity, c, in the frame 
A, and connected by a wire, incº, to the heli'es 
H H'. Over this plate, and separated from it 
by a shoulder, at, cut in the material of which 
t le framhe or case is constructed, or by a washer 
or annulus of some hard non-conducting sub 
stance, is a vibrating diaphragm, d, which I 
make extremely thin and preferably of plati 
num-foil, though very thin iron or other ma 
terial may be used. This is kept in place by 
being soldered or otherwise fastened to a perfo 
rated brass plate, i, which is connected by a 
wire, ac", to one of the terminals, t, the other 
terminal or screw-connection, t', being pro 
vided with a wire, at, leading to the helix H. 

This perforated plate i is set so that its outer 
su face is fiduslh with the face of the case A, 
and it serves to maintain the fragile vibrating 
diaphragm cl firmly in place, while allowing 
tle sound- waves free access thereto by it's 
perforations. The intervening space between 
the fixed plate P and the diaphragm d is loosely 
filled to a depth of about one-sixteenth of an 
inch with carbon or other suitable conducting 
material in a filely divided or granulated 
State. .. 

lFitted to the front of the case A, and per 
manently attached in any desirable manner, 
is a cap, C, provided with a mouth-piece or ap 
erture, a, extending through from the front of 
the instrument to the front surface of the case 
A, and which, though terminating externally 
in one flaring orifice, a, trifurcates as it trends 
inward, terminating at its inner extremity in 
a trifurcated tube, m în m, tile main tube a of 
the mouth-piece thus diverging at its interior 
into three branches, one of which is brought 
over each core s, and the third terminating 
immediately over the center of the periorated 
plate and vibrating diaphragm which controls 
the variable resistance. Tills when the instrul 
ment is used as a transmitter sound-Waves di 
rected into tlhe mouth-piece are caused to con 
centrate with effect upon the electric and mag 
netic sound-centers, producing a combined ef. 
fect on the circuit. 
The wires c, cº, cº, and acº connect the dif. 

ferent portions of the apparatus together and 
to the terminal Screws t t". 

In the practical operation of my instrument 
the terminal screws are connected directly in 
the line-circuit without the intervention of any 
induction-coil, and a battery is also included 
in the same line-circuit. 

I have ascertained by practical experiment 
that an instrument constructed in accordance 
with the subject-matter of this application is 
a most effective transmitter, while it is equally 
efficient as a receiver, and since it is not essen 
tial that the battery employed shall be located 

at the same station as the instrume: t, but may 
be at any point on the circuit, it is obvious that 
by the use of my compound telephone I effect 
a great saving in battery. For example, if my 
telephone is used in a telephone-exchange sys 
tem, the battery could readily be kept at the 
central station andl be male con mot to al 
number of sub-stations, being only connected 
in circuit with any given sub-station when 
that particular sub-station is engaged in elec 
trical conversation. The mecessary apparatus 
at each station is therefore greatly simplified. 

In the form of teleplbone I have described, 
the receiving - diaphragm is operated by an 
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electro-magnet whose soft-iron cores are mag 
netized by the passage of the battery-current 
through tle helices. Such an instrument is 
inoperative except when placed in a battery 
circuit. I may, however, if I so desire, sub 
stitute for the soft-iron cores connected by a 
yoke piece of the same metal a permanent steel 
magnet of any suitable form approximating to 
the horseshoe, in which case the instrument 
is no longer dependent upon the main battery 
for the proper performance of its functions as 
a magneto-telephone, but is at all times adapted 
to operate in that capacity. 

I am aware that a telephonic instrument 
wherein the transmitting and receiving fea 
tures are combined is not new, as such an in 
strument is shown and described in Letters. 
Patent granted to Alexander Graham Bell, 
No. 213,090, and bearing date of March 11, 
1879, and is, moreover, described in DuMoncel's 
Treatise on the Telephone, the Microphone, and 
the Phonograph, pages 100 to 103, edition pub 
lished in London, 1879. In the aforesaid pat 
ent to Bell the diaphragm is placed before the 
poles of a permanent magnet of horseshoe 
form, provided with coils on the poles, and the 
electrodes, which produce variations in resist 
ance by means of the friction of one on the 
other, are combined with said diaphragm, and 
are connected in direct circuit with the said 
coils. This apparatus differs from that shown 
herein in having a common diaphragm for the 
magnet and the electrodes, and in having the 
coils surrounding the poles of a permanent in 
stead of a neutral magnet, as well as in the 
character of the means employed to vary the 
resistance of the circuit and the general arrange 
ment of the apparatus. Nothing is claimed 
herein which is set forth in the aforesaid patent. 

I claim as my invention 
1. The combination, in a telephonic instru 

ment, of a transmitter provided with a varia 
ble resistance consisting of a layer of finely 
divided or granulated carbon or similar con 
ducting material confined in a loose state be 
tween two metallic surfaces, one of which is a 
vibrating diaphragm, and a receiving - tele 
phone consisting of a magnet of horses boe or 
equivalent form, having a coil or helix on each 
pole and a vibrating diaphragm common to 
both poles and separate from the vibratory 
diapluragin of the transmitter. 

2. In a telephonic instrument, the combina 
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tion, substantially as herein before described, ducting material, and a metallic perforated 
of a transmitter provided with a variable re plate placed over and in contact with the thin 
sistance consisting of a layer of granulated con- metal vibrating diaphragm, and acting to pro 
ducting material confined in a disintegrated 
state between two metallic plates, one of which 

tect the same and maintain it in position. 
5. The combination, in a telephonic instru 

is a vibrating diaphragm, and a receiving-tele- ment, of a battery transmitting-telephone con 

helices, the said cores mounted upon and con 
nected together by a soft-iron yoke or heel 
piece, the Whole forming a neutral or electro 
magnet operating only when connected in a 

resouant plate common to and actuated by both 

IS 
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poles. 
3. In a telephonic instrument, the combina 

tion of a transmitter provided with a variable 
resistance and a vibrating diaphragm to oper. 
ate the same, a receiving-telephone consisting 
of a bipolar magnet carrying a helix on each 
pole, Said helices being arranged successively 
in electrical series with the variable resistance, 
a vibrating plate or diaphragm common to both 
poles, and a triune mouth-piece, whereby the 
impact of the sound-wavesis evenly distributed 
to the transmitter and receiving diaphragms 
simultaneously, and directed immediately upon 
said diaphragms at the respective centers of 
electric and magnetic force. 

4. In a direct-acting telephonic transmitter, 
the combination, substantially as hereinbefore 
set forth, of a variable resistance consisting of 
granulated carbon or similar conductor, a case 
for the same consisting of a fixed metallic plate 
and an extremely thin vibrating diaphragm of 
any suitable metal, separated from one another 
by means of an annular shoulder of non-con 

battery-circuit, and a vibrating diaphragm or 

??. 

Scribed and a magneto receiving - telephone 
having a neutral electro-magnet the helices or 
coils of which are in direct electrical circuit 
with the variable resistance of the transmitter 
and connected in series there with, as and for 
the purpose set forth. 

6. The combination of a magneto-telephone, 
a segmental diaphragm therefor, a variable re 
sistance in circuit with the helices of said tele 
phone, means, as indicated, for varying the 
same, and a case for the whole provided with a 
cap perforated with a trifurcate speaking or list 
ening tube, all substantially as described. 

7. A compound telephone comprising a bat 
tery or variable-resistance transmitter, a mag 
neto - electric receiver, and an inclosing case, 
said transmitter and receiver being provided 
with separate diaphragms, and the mouth-piece 
of the inclosing-case communicating with the 
space in front of both diaphragms, substan. 
tially as described. 

In testimony whereof I have signed my name 
to this specification, in the presence of two sub 
scribing witnesses, this 29th day of July, 1881. 

GEORGE LEE ANDERS. 
Witnesses: 

A. M. ALLEN, 
GEO. W. PIERCE. 
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