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UNITED STATES 
1,470,430 

PATENT OFFICE. 
MICHAEL CHETWYND ELLISON, OF HUTTONS, ENGLAND. 

TELEPHONE AMPLEER, SYSTEMI. 

Application filed October 16, 1922. 

To all 'hom it may concern: 
Be it known that I, MICHAEL CHETwYND 

ELLISON, a subject of the King of Great 
Britain, residing at Huttons Ambo Hall, in 
the county of York, England, have invented 
new and useful Innprovements in Connection 
with Telephone Amplifier Systems, of which 
the following is a specification. 
This invention consists principally in a 

system of telephony without the need of 
special connecting wires and intended more 
specially for use in nines, and the like, the 
said invention providing means by which 
telephonic communication can be carried on, 
by means of telephonic or like, apparatus, 
without the necessity for connecting wires 
isetween such apparatus. I employ two 
earths, or two earthed metallic conductors, 
or an earth and an earthed metallic con 
ductor, (which, for brevity, I will refer to 
as the earths) as the means for obtaining 
the required communication so that conver 
sation can be carried on between places at 
a distance apart in a nine, or the like, or 
between the mine and the surface above, or 
the entrance to, the mine, or the like. 
The transmitting apparatus employed in 

accordance with this invention may comprise 
a direct current circuit with a microphone 
therein to cause fluctuations in the current 
and flowing between the two earths, or a 
circuit with a current (having fluctuations 
caused therein by a microphone) trans 
formed from the current passing between 
two earths such, for instance, as earthed me 
tallic conductors constituted by pipes; for example, laulage ropes compressed air pipes, 
or water-pipes, where such are available, 
or wire haulage ropes. The receiving appa 
ratus may comprise an audio frequency 
three electrode thermionic valve an plifier, 
the input terminals of which are connected 
to two earthed conductors preferably the 
same as those to which the transmitter is 
connected although this is not essential. 

I may eploy any required number of 
valves, and any type of three electrode re 
ceiving valve and audio frequency inter 
valve closed iron core transformers arranged 
in any stuitable manner, or any other ampli 
fying device may be employed. 

in the coli bined transmitting and receiv 
ing alaratus the receiving connection can 
lye accomplished by transformers connected 
in the earth circuit and ringing up can be 
effected by means of a relay. 

Serial No. 594,850. 

The following is an explanation with ref. 
erence to the accompanying drawings, of 
how my invention can be performed, but I 
do not liit lyself to the precise details 
he reinafter described and illustrated. 

Figures 1 and 2 illustrate diagrammati 
cally how telephonic systems may, in ac 
cordance with my invention, be applied to 
a nine from which its analogous applica 
tions will also be understood. Figure 3 illus 
trates, diagrammatically, a combined trans 
mitting and receiving apparatus suitable for 
use in accordance with my invention. 
The combined transmitting and receiving 

apparatus is mounted, or fixed, in any suit 
able, or required position in the mine, each 
apparatus being preferably compactly ar 
ranged within a portable box indicated at 
A in Figures 1 and 2, to protect the appa 
ratus from injury and allow of its being 
easily moved from place to place. 

In the arrangements illustrated in Figures 
1 and 2 three boxes A, are shown in position, each containing transmitting and receiving 
apparat is, but any desired number of such 
boxes can of course be employed. The electri 
cal circuit from one apparatus to another is, 
in the arrangement shewn in Figure 1, shewn 
as being effected by connecting one of the 
two electric mains of the respective appa 
ratus to any suitable metallic pipe B, or the 
like, in the shaft C of the mine and con 
necting the other of the two electric mains 
of the respective apparatus to earth through 
the earthed plates D, or, if desired, the last 
nientioned electric mains may be connected 
to another metallic pipe, or the like in the 
mine. Instead of connecting either of the 
mains to a pipe, or the like, the electric 
mains of each apparatus may be connected 
to earthed plates D and D as shewn in Fig 
ure 2, so that both the outgoing and ingo 
ing currents are conducted from one appa 
ratus to another by earth. 
The combined transmitting and receiving 

apparatus shewn diagrammatically in Fig 
ure 3 comprises an audio frequency three 
electrode valve amplifier, having two valves 
E, and F, connected in cascade by means 
of iron-cored inter-valve transformers G. 
P is a step down telephone transformer. 
The two earthed metallic conductors l and 
d, are connected to the input terminals b. 
and d' of this amplifier, which so ampli 
fies the faint electrical impulses as to make 
them clearly audible. 
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and U and W when speaking. The switch- 40 
ing can, of course, be accomplished in any 
other suit::ble v 

What, cairn is:- 
A coinlined transmitting and receiving 

in having a receiving circuit includ- 45 
gai audio frequency amplifier comprising 

a sil: 'ality of three electrode valves and in 
&er-valve trainsformers , therefor, a step 
down telephone transformer receiving the 
or put therefroin, a telephone receiver elec- 50 
&rically connected with said telephone trans 
iorinei'; a transmitting circuit, including a 

i?ne in series with a source of cur 
ling circuit, including a relay; a 

y circuit comprising the relay contacts, 56 
calling heii and a local-battery; switching 

is eans for making and breaking the trans 
mitting circuit and the filament circuit, of 
the airplifier alternately; a receiver switch 
adapted to ciose the calling circuit and 60 
break the filiarient circuit of the amplifier 
when he ieceiver is laced thereon and to 
i}reak the caling circuit, and ciose the 
antifier fianea; circuit, wheta tine receiver. 
is removed; and a calling bration shunting 65 
said tieroicine aid switching means, 
wherely the valves are extinguished upon 

eight replacing she receiver' aid the puise of car 
liating a rent, at calling aay be prevented from actu 

a lower coin- a sing the local receiving amplifier. . to 
... contictor in testimony whereof have signed my 

a resold name to this specification in the presence of 
two siscribing witnesses. 

$3 ICHAEE CHETWYND ELSON. 
itnesses: 

r: ... K. n -- Georgg WiLLEA35 CORRr, 
DoROTYi Y Án: Aio, A22. L. 
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