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Thle 111vent10n reletee to apparatus for dls-" '

tubutmn' telephone or teleﬂ'raph signals aris-

lme signaling systems.’ The nvention 1s ap-
phcable to the. distribution of signals, includ-

~ Ing all kinds of radio telee‘raph or telephone

DA elgnels in"the form of speech, conversation
- and music and so forth, as well as-all kinds
- of matter trenemltted b";? line telephene and
‘The invention aims at

prodl:lemor an- eﬂ'eetwe System Whereby sig- ‘and this results in the response in the tele-

Pphones’ Lemﬂ* far from proportional to the
swnal currents or to the .

] 10

telegraph “systems.

nals of the kind referred to can be reeewed

“in head telephones or other telephone instru-

_ ments without a wire cermeetlon with the
‘One advantage
of such a. system is that one ‘or a number ef“
persons may wear head: telephene gear and

. . L 15

receiving apperatus pr oper

continue to receive the signals when in any-
‘position within the mﬂuence of the receiving

apparatus and can continue to receive the. S1g- -
nals even when: mova' ebout and ehangmg_

N 'thelr positions.

- Broadly deﬁned the mventlon een51sts in
.e. Swnal dlStI‘lblItlIlO' system mcorporatmﬂ'

.. 2b recelving apparatus wherem currents are set t
- up due %o telephene or telegraph signals, a

- multi-stage vacuum tube amplifier for amph-
- fying the ¢urr ents and for applying to a dis-

: ~ that field and arranged so. that variations in

o tr ibuting grid or network a varying electro-
static field;, with a telephone mstrument or

instruments ple,eed within -the: influence of

~ the electrostatic field set up-cirrents in the

~the invention also-includes means: for sub-

- stantially
| ~sounds heard in. the telephone instrument.
. f--fIn the case of high frequeney signals, such as-
. adio signals, the currents may be: rectlﬁed*
N -{L-_prler to amplification in the recelving appa-
~ratus so that the electr estetle field .varies at

~audio frequency or, on the ether hand, the

' ejﬁ-i:quencv field and 1eet1ﬁeat10n will then be
- carried on in or adjacent to the telephene n-
- strument. The amplifier used may take any

~ one of 2 number of forms, examples of whlch_'__

ehmmatmn' | dlstertmn

varying electr estatle field may be a hi crh fre-

' '--f.'wﬂl be described . heremafter.

’[t (5 beheved thet the necessmy fer cerre('t-

“a frequency

in the

“winding

_,'|'11‘10 dlstertlen arises’ due to the fact that the B
circuit in which the telephone Wmdmcrs are

connected has a eompemtwely low 1mp ed-—- |

“ance to 111dueed potentmls of relatwely hlrrh

audio irequeneles whereas, on the other hand

the impedance is eemperatlvely very great
‘to lower audio frequencies. D
of 5000 the effect produced m
“the telephenes is relatively great compa,red |
~with the effect pr oduced at a frequency of 200 -

Kor example, at

rerretren 111 th

_f'f**rleene empleyed for correcting thls dlstor- .
tion in accordance with the pr esent invention -
nay conveniently be embodled in_the strue- =~ .
~ture of the telephone receiver, a condenser of -

a suitable capacity being eonnected across . |
“the ends of the coils of the receiver and n

Jf the condeneel 1S

upon the telephene instrument is consider-

fmanmtude to operate the latter effeetwelv, ";"ebhr reduced: on the other hand the currents

of low audio frequenmee do not find an easy

-__p‘leeaoethreut’rh thecondenser and are obliged
“to pass thiough the telephone coils so that -
the total resrdt is to even up generally the

response over a large range of frequenmes

“When' the condenser is cen'neeted in par-
ePel to the telephone coils in this way 1t

may be carried on the telephone head pieces,

~or on the telephone head’ b‘md or within the
~case Qf thﬁ telephene ref'ewer, 01' 111 gmy cher

The result of this

II--_
b -
-"F.'.-_ . - - . .'

Furthermore, the use of such a condenser .
- tends to reduee the natural frequencv of the
of the telephene coils so that for =~
“this reason also an inereased response s ob---;‘ A
,:-t@med at lower frequenmes S -

1Qﬂ

70"_. —_—
parallel with the conducting bodies to which .

~said coils are conneeted The effect of this
“is to obtain a more uniform response of the
telephones over a wider range of frequency
than 18 pessmle when the telephones have no 7
such correcting means.
“chosen of sunab]e capeelty it offers small im-
pedance to currents of high aundio frequency,
but offers large 11npedmee to currents of the
lower audio frequencies.
ar raﬁwement is that currents of the higher =~
d1o frequenmes have a relatively easy pas-

'ee@e threrwh the condenser ‘and their effect

. coils of the telephene instrument of sufficient -
.. 35
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15

_appa,ratus that 1s to say by

~convenient manner and position. However,

the distortion liable to .arise may also be
corrected partially or wholly in the multi-
stage vacuum tube amplifier itself.

ducing a converse distortion in the receiving
reducmw the
impulses of high audible frequeney in the

“amplifier so as to render the proportionality

incorrect in that manner. This may be effect-
ed by connecting a condenser of a suitable
capacity across one or more of the choke coils
used for coupling together low frequency
tubes of the amplifier or by introducing any
other -circuits in: the amplifier which “have

- the effect of reducing the amount of the 1m-

20

pulses -of - the hlo'hel:' audible frequencies
passed on to succeedmfr tubes.

Several embod1ments of the present inven-
t1011 are 111115tratec1 in the annexed drawings,

.‘wherem —

TFigure 1is a circuit diagram of one system

'_arra,nrred 11 accordance Wlth the invention;
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Tectl
with the invention; and |

Figure 13 1s a mrcu £ dlaﬂram of a form
ol
variations upoxn a a distributing net-work.

I‘mure 218 a dla gram s ahOW’HU a 1110d1ﬁca~_
.tlon |
- TFigure 3 is an elevatwn partly in section
' showmcr the telephones used in Fi wure 1 to

an enlarfred scale ;
qure 41s a perspectlve view, and
F1gure 5 a sectional plan of an alternative
construction of telephone intended more par-

ticularly for ladies’ use;
Figure 6 is a circuit dlacrrflm ShOWlIlU‘ 911

ftlternfttwe form of ﬂmphﬁer -

“Figure 7 is a diagram of a part of an alter-
nfttwe system *mth an: auto-—transformer and
two distributing networks:

Figure 81s a Slmllar dl‘wram of a further |
_embodlment | -

Figure 9 1s- a mrcmt dla-:v-'ra,m ShOWlIlO' some

Istac*es 1N an alternatwe Aorm of the 1"'ecew111n'.
Sy stem :

I‘wur& 10 ; 1s a, sectlo,.l on. the hne X—X 1n-

'I‘lﬂule 11;

Flﬂ'me 11 '1-s 2 f-‘*ectlon on the line XI—XI

in mee 10 showing a preferred form of

high 1111pedance te]ephone for use 1n connec-

'_tlon with the mventlon,

“Figure 12 is a view similar to Flﬂ'ure 3 Of
a pair of head telephones, wherein a crystal
er 1s employed for use in accordance

mphﬁer for imposing r‘u:ho frequency

In carrying the mventlen into effect a

receiving anparatus is emploved embodying
- a vacuum tube amplifier which may take one
ol a number of forms as will be 1 pointed out
In Figure.

n Gl‘eater detall herem&fter

1 a dmwmm 1S shown of-a mdlo recelving

w1F

-_System used 1n c@n]unctlon Wlﬂl the present
‘invention.
tap on the mduchance 2 111duct1ve1y coupled |
__"to t he. seconda,ry coil 3 1n the grid. clrcult of.

The,antenna 1 1s. comleeted to a

Obvi-
ously the distortion can be corrected by pro-

tube 19..

instant at the
with that obtained at the end of the secondary
winding to. Wthh 1t.1s. connected through the

ratio of the turns of the

1,777,433

the high frequency amplifying tube 4, which
orid circuit is tuned by the condenser 5. The

‘anode circuit of the tube 4 1s tuned to the In-

coming signals by the inductance coil 6 and
variable condenser 7 and 1s connected to the
orid of the second tube 8 through the switch
9 condenser 10 and by means of the high re-
smtance 11, which also serves as a ﬂ'l"ld leak,
1s coupled to the second tube 8. The switch

9 1n the lower position connects the induc-

tance 3 and condenser 5 direct to the grid ot
the second tube 8, thereby eliminating when

“destred-the high frequency amplifyng tube

4, There is a connection 12 from the anode
of the tube 8 to the inductance 2 containing

a variable condenser 13 which thus prowdes
a variable capacity back .coupling betweﬂn

the anode of tube 8 and the orid of tube 4
when the latter is switched out of circuit, the

arid of the tube 8. In the anode mrcmt of
the tnbe 8 there is a high frequency choke
coil 14 which ensures that the high frequen-

cy -oscillations pass through the connection
12. The comjhno* hetween the tnbe 8 and

the th11*'d tube 15 is by means of the low fre-

quency transformer 16, the orid of tube 15
heing provided with bias cells 17. Each of
the. qucceedmﬂ* low frequency amplifying

tubes 18 and 19 is cou pled to the preceding
tube by low frequency . transformers 20 and

91 and each has orid bias cells 22, 23. Tt will

bhe noted that the secondary Wmdmﬂ of the

low frequency transformer 21 is connected
at its upper end to the orid of the tube 19 and
at its lower end is connected throu agh a con-
denser 24 to the anode of tube 18, th‘lt 15 -to

say to the high potential end of the primary
winding of tran%former 921. A grid leak re-

fsmfance 95 is shown. to assist in m‘Lmt‘umnn‘
the grid of the tube 19 at a suitable neﬂthe

potentml relatively to the Alament of the

condenser 24 the audio frequency potentml
anplied to:the grid of the tube 19 is the sum

of the high potential of audio frequency at
1 l‘e

point 26 .and the potential electro-mag-
netically induced in the secondary Wmdmo'
of the transformer 21. The potential at any
point 26, should be in phase

C@ndensel‘ 24. |
A second c;tet) P tmmfmm@r 97 is con-

nected in the anode circuit of tlb“ 19 and
__ armno‘ed in.a ¢ m]mllrl? manner, that is to Say
~ the IOWQI' end of its secondary winding .1s
-mnnecteﬂ throuch a condenser 28 to the

anode of tube 19. The se(:o*]ﬂm'v winding
of transformer 27 has tans taken on‘r to the

studs of a rotm*y switeh 29 or other conven-

lent means are. emnloy*ed for varyinge the
primary and sec-
,ondary windings of the t?afnsformer 7. The
effect of the two tubes 18 and. 19 is to am-

plify the energy obtained from the incem-

Due-to this connection through the
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30 connected ‘to the eeconclary errclmcr of

Itz ansformer 27 by the switch 29. The pomt
~ at which the grid 30 is connected to the sec-
. ondar}r Wi dmﬂ depends upon, ‘the 2
“the grid 1n use.”
of fine | oauge wire laid in the form of a orid
and plmcecl between ‘india rubber eheets or
layers of stout paper securely cemented to-
gether and may be concéaled beneath car-
pets, or may be suspended beneath the ceil-
‘ng of a room, or again may consist of wire
woven: into- carpets or fixed directly to the
, orarranged in any other con vement

o 11'1&1111(3]:' in those locations at which: it is de-
~ gired to distribute the signals.

‘The latter may be formed

OOI‘

Althoueh the

step-up transformer 27 is indicated in Fig-

20

- contained in a lead covered cable.

' ‘Figure 1 as connected thrmwh a by-paee con-
* denser 32 to the lower encl that is the low

- transformier 27. On the other hand the ter-
' minal 31 may be connected directly to the
- filament . hattery 33 of the amplifier. -
~ Figure 2, one terminal of the Seoondar
'::.'..4(}_..W111Cl1110‘ of the tmnsfolmer 97 1s G'rounclecl-
' The ob]eet of usmﬂ' fruds or C:lp‘”l(llt y net—--“'

o ‘erable liability for distortion to be set up
R WOI‘l{S such as 30 as helem described, 1s to

ure 1 as placed close to the tube 19 it may
~ be arranged locally near the spot at which
- the signals are to be distributed as Shown in
_I‘lﬂ*ure 2. A step-down transformer 77 is
inserted: between the tiibe- 19 and the con-
5 ductors 78 so that the le,tte“ connecting the
. transformer 77 and the primary winding of
- the transformer 27 have to deal with relft—'

tively low potentials and can theletole be

terminal 31 ‘which is. ﬂ*rounded i$ shown in

potential end of the pr 1ma,ry winding of the

set up an electrostatic field which varies at
- audio frequency and which
o from all

are applied to. the wire network 30,

- static oapaolt"i,r to ground, a potential differ::
85 ence wﬂl he set up hetween them cepable ot_-

111o~ swnels ancl to apply tllI‘OLlOll the SWltoh '
-29 hmh potentm.l% Vﬂlylno' at au(‘ho fre_-_
quency to'a wire network or grid or: grids

‘any connection to the radio receiver.
illustrated in the drawings partleularly .

area of Figure 3, the two bodies of different capac- - S

he one
output terminal of the receiver consists of
~ . the arm of the switch 29, the other output

In

spreading oub
parts of the grid 30 will mdnoe_'
~ electrostatic charges of: consulemble magni-
- tude in any 1nsulatecl conductive  body - or
50 bodies placed in the electrostatic. ﬁelc:l OJ,_:_I._{TI'eELt for lower audio frequencies: .
~force which ‘will be of similar andio fre-

_creating telephomo currents if they areelec-
- trlcally connected through the coils of a tele- 8

phone receiver 34 so that a person may heten--.-.--:l::; o
to telephone or telegraph signals- W1thout---: o

- As

1tV to gr ound comprise the head band 85 of - o

the telephones and the surfaoe of the. body .-
~Connection 1is

of the person usmcr them.

msulating mfitemal

hand and the body

| Varymcr eleCtI'OSt‘LtIC field set up by the net- o
‘work 30 and these currents ‘will ‘be ‘of the
same frequency as the eleetrostat1e field and |

~to-be due to the comparatively low imped-
ance of the conductive conrection between -
“the conductive bodies to induced potentials
of relatively high audio frequencies, where-

75

made to the person’s body in the example‘? R
“illustrated in Figures 1 and 8 hy the metallic =~
- ear cap 36, the other ear cap 36 being of
~The ear caps 36 ancl

- 36 are screwed on to the bodies of the ‘ear
pieces and the body 37 by means of a con- =
nection 38 is joined to-one end of the tele- =
.'-phone coil 89." The coils 39 and 40 are ]omed’_'_' o
. 1n series and. bV means of a connection 41 =~
passing around but insulated from the head gz -~
band 85, the coils 39 and 40 are also in series =
‘with the coils 42 and 43 of the other ear piece.
The coil 43 18 connected to the case.of the - = -
‘other ear piece 44 which is oonnected tothe =
“head band 35 directly. The head’ band is 9o
“shown as insulated from the body
“one ear piece 37 by

90
of the '
_ an msulatmﬂ' bushing
45, so that all four telephone ooﬂs are in
series between the. head band 35 on the one
‘of the wearer through the ¢
cap 36 on the other hand." Ownw to the dif- i
ferent capacity of the wearer’s body and the
head band 35 to ground a current will flow =~
“from one to-the other through the windings

- 89, 40, 42, 43 when the telephones are in the 100 }'f-f_‘__f'-

therefore will reproduce in the telephones

34 the signals, either telegraph or speech or
T musie, received in ‘the antenna 1. Ytisfound
~ that with such a connection there is: consid-

~when receiving telephony:which is believed -

as the ‘1mpedance - is . oompara,twely very

“The re-

through the cap 36 to the body of the wearer,

116 .. -
T sult is, for example, that the effect produced =
. quency. eheracter to eleotrostatm charges
7 which - _
~Asalready mentioned, in order that the lat-
ter: shall ‘be raised to as ‘high a potentlel as
~ possible the ratio of the tI'ELIlel.‘Oll“’lel 27 may
~be varied by means of the switch 29. The:
~ electrostatic field set up by the network 3
- tends to induce electrostatic charges and if
a pair of insulated and eonclootwe bodies is

placed in the

~at a frequency of say 5000 is relatively great .~

~compared ‘with the effect produced at a fre: = .
‘quency of 200, with the result that the re: -
sponse i1 the telephones 34 is far from pro- el
portional to the variations in the signaling
currents and in the electrostatic field unlees R R
0 - steps are taken to correct this distortion.
‘the embodiment shown in Figures 1 to 3

-in order to' correct: this- dzstortlon there is
field and provided they have a

ot the same capability f01 collecting eléctro--
~ static charges; or have not the same electro-

125
‘condenser 46, one end of which is joined = = -
by a- conduetor 47 to: the head band 85:and =
~the other end of which i 18 oonnected tothe
body 37 of one of the ear pieces.and’ thereby
a0



- The result 1s:that. the. condenser 46 is effec-

- ings 39,

10

15

- 1s considerably reduced.
the currents of low frequency do not

20

“range of freqnenoles

25

30

- 35

frequencies.

tively connected in a shurt path to the wind-
40, 42 and 43 between the conduct-

ing bodies formed by the head band 35 and
the body of the wearer. The effect of this
is to obtain a more uniform response of the
telephones 34 over a wider range of fre-
quency than is possible without the condens-

er 46, If the condenser 46 1s chosen. of suit-

able capacity it offers small 1mpedance to
currents of high audio frequenov but offers
a high 11npedenee to currents ot the lower
frequeneles and therefore currents of the

higher audio frequencies have-a relatively

easy passage through the condenser 46 and
their effect upon the telephone instrument
On the other hand
nd
an easy passage through the c¢ondenser 46
and are obliged to
phone coils, so that the total result 1S & gen-

eral evenlncr up of the response over a large

natural frequency of the telephone windings

-39, 40, 42 and 43 so that for this reason also
~an increased response 1s obtained at lower
The telephone 46 1s shown dia-

grammatically carried within one of the

telephone head pieces, ‘but in case there 1s

no room for a condenser of the requisite ca-
pacity inside the case it may be located upon
the head band 35 or in any other convenient
position. Clearly the head band 35 needs to
be insulated from the conductor 41 and {from
the head of the wearer and is accordingiy en-

- cased in an insulating sheath 48 of india
| 'rubber, leather or othel ﬂe*uble 1nsnlatlnoi

| materml

. 4b

“Although as already deecmbed the inven-
tlon 1S 1ntended to be used for distributing
signals In rooms, it may equally well be used
for distributing signals on trains and ships.
The grids or networks 30 in the case of trains,
for etample, may be disposed on the ceilings
of the coaches, under seats or behind the backs
of seats as may be most convenient. Appa-

“ratus such as 1s shown in Figure 1 may also be

installed at raillway: stations or in 51gna1 cab-
50 1D, the distributing line or lines correspond-

ing to the grid 30 connected to the amplifier
belnﬂ' carried on. posts or supported on insu-

' lators placed along the track. The energy in

B 1

this distributing hne or lines may 1n known

manner be transferred by ‘electrostatic in-
~ duction to a wire running along the train,
~ which wire is then connected to orids.or net-

' _works stmilar to 30, disposed in The train.

80

. o .
= b
. -

The 1nvention ma,y also be used 1n .con-
junction with an ordinary line telephone cir-

cuit, 1n which case the line currents will be

amphﬁed before being applied to the net-
work -30 in a similar way to that shown in

-oonneotmn with Figure 1.

In Fig gures 4 and 5.a modiﬁed embodlment

pass through the tele-

Furtherinore, the use
of snoh a condenser 46 tends to reduce the

of the telephones shown in Figure 3 is illus-

trated. The telephone consists of a single

ear-piece 49 carried upon a handle 50. The
body constituted by the head band 35 mn Fig-
ure 3 is 1n Figures 4 and 5 formed by a fan 51
which may be of silk and carries a number of
radiating wires 52, or may carry any pattern
1N tlnsel or any metallic material; the fan
is intended to fold into a recess 53 in the
handle 52. Asillustrated connection is made
to the wires 52 through the pivot screw 54 to
one end of the telephone coils. The other end
of the telephone coils 1s connected to the me-
tallic part 55 of the handle 50 which 1s 1n-
tended to be grasped by the user to make the
necessary connection to the user’s body. The

70

75

80

condenser 46 1n this case 1s shown let into a

recess in the handle 50 and is connected on
the one hand to the metallic part 55 and
thence to the user’s body and on the other
hand by means of a conductor 56 through the
pivot 54 to the wires 52, so that the electrical
connections are exactly equivalent to those
shown in Fioure 3. Of course in order to
avold the necessity for a second wire 57 in the
handle, the condenser 46 and the metallic
part 55 of the handle may be connected to the
wires 52 at the lower end of the fan 51 and

‘also 1n order to ‘enable the telephone to be

used, for example, by ladies wearing gloves
which may tend to insulate the metallic part
55, there may be an alternative connection of
the one end of the telephone windings to the

body of the user through the ear cap 36 which
would then be. made conductive. It is not ac-
tually necessary either in Figures 3 or 5 that

the actual surface of the ear cap 36 should be
conductive. It may contain a thin coating of
insulating varnish which in that event would
serve as a di-electric so that the current flow-

ing fI om the head band 35 or fan 51 to the

user’s body would be a capacity current.
Tt will be understood that forms of ampli-

fier may be employed in accordance with the
invention other than that shown in Iigure 1.

For example m Figure 6 an- amphﬁex 1S
shown in which the low fr equency current
from- a radio receiver or other. source 1S
employed to control the oscillations in a
high frequency generator circuit. In Fig-
ure 6, audio frequency signals are sup-

plied to the primary wmdlnﬂr of a low fre-

quency transtformer 58, the secondary wind-
ing of which is connected through a grid leak
resmtanee 59 to the grid of the oscillating
vacuum tube 60. The anode of the tube 60
18 supplied by current from the high tension
battery 61 through a high frequency choke

coil 62. A by-pass condenser 63 prevents the
-high tension from reaching the grid of the
rectifying tube 64. The grid of the tube 60
hag a branch circuit contalnlnrr a condenser
65 and co1l 66, the latter of Wthh 1s coupled
~ with the anode coil 67 for back coupling pur--

poses In order to produce the osolllatlons In
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- the tube 64, the grid of which is malntained

~at a suitable potential by the battery
‘Low frequency changes in potential of the
grid of tube 60 modulate the high hequenoy[
~oscillations generated, which when rectified

. by the tube 64 are apphed to the high tension
 output transformer 27 corlespondmﬂ' exact-
- ly to the transformer 27 in Figure 1. 'As a

o 10

68.

further alternative, distributing grids or net-

-~ works may be oomleoted to-the ends of the

S secondaly Wllldlllﬂ of the transformer 27,

(Figure 1) the middle. point-of this second-

. ary Wlﬂdlllﬂ" being grounded. - In this case,

25

~ anode of the tube 19 from the battery 83 from
fOnding a

_'m1ddle or primary winding of transformer

30

o 15 the two grids may “be placéd under floors one
" above the other.
former may be employeol as shown at 272 in

Yet again an auto-trans-

Figure 7 instead of the transformer 27. The

‘transtormer 27* serves as the primary wind-
~1ng, while the outer portions form the sec-
- ondary winding.

In this case condensers 81,
32 are conneotecl in circuit with the- wmdmg

of the transformer 27* and the distributing
grids: 304, 80* and ground to prevent thel'

high tension direct current supplied to the
path otherwise than through the

27> In Figure 8, an eutotransformer 272
is shown in a eystem having a single: network

30, A condenser 81 1s prowded ior the same

- purpose as in Figure 7, otherwise the system

40

s
‘portionality incorrect in that: way.
‘ure 9 a section of an amplifier is shown with
three vacuum tubes 4, 8, 15. _
between - the rectlfymg tube 8 and the low
tube 15 1s by means of a choke
~coil 14.: A condenser 69 1s oo:oneoted ACT'OSS

‘the choke coil 14 and 3 is ‘of such a capacity
. as to form'a fairly easy
~ of high audible frequency The result 1s that
the 1mpuleee passed on to the next tube 15
~ are deficient in these impulses of high audible
- frequency; with the result that the impulses
. finally applied to the network 30 are distort-

~ed in this ‘way and in the converse manner
to the distortion produced by the capacity
. currents between the head bfmd of the tele-

s

.-_-frequenoy

s the same as shown i n F 1gure 1 end neede no-
further description. =~ - -
~ The distortion llable to arise 1f the con- -
_ - de:oser 46 shown :in Figures 8 and 4 is
~ omitted can be partially or wholly corrected
~In the vacuum tube amplifier itself. For
10 example in Figure 9 the amplifier is. shown
as adapted. to produce a converse d1stortlon_
- to that due to the capacity currents in- the
~ telephones, that is to say the amplifier is
~arranged:to reduce the. impulses ot high
i‘eud1ble frequeﬂoy SO as: to render the

In Fig-

pro-'

o -PhOHGS and the body of the user; ‘the net re-

sult being that  one dlstortlon neutralizes

the other and oomparatwe]y dlstortlonless
;speeoh 1s heard The remammg parts of

Theee oscﬂletmns are. reet1ﬁed by-'

‘phone receiver in which the magnetic
15 applied to points on opposite- 51des of the
centre of the diaphragm: The efficiency of

"The coupling

~path for impulses

not be descrlbed in: detail.

- Owing to the smallness of the eleotrostatlc.'_ o
-capacity of the head band 85 shown in Fig- =~

o

ure 8 or the wires 52 shown in Figure 4, 1t
1s preferred to use telephone receivers of

_qure 9 are. sta,nderd praetme and need. R

unusual high impedance and constructed so
as to allow a winding to be empioyed of
larger dimensions than is poseuble with the
common form of telephone receiver; such a
high impedance instrument is shown in Fig-
“ures 10 and 11. A central core 70 oons1sts_ R
of a hollow cylinder and an. outer core 71

consists of a hollow cylinder of about three
times the diameter of the inner core (0. The
‘space between the two cylinders is com-

80

pletely filled by the telephone winding 72.

The cores 70 and (1 form the poler exten—f
middle portion of the. winding of the auto-

sions of a part annular permanent magnet -
(3. The whole position of the magnet sys-' 85

tem relatively to the diaphragm 74 may be

8

adjusted by means of a screw 75. The dia-
Phragm 7 4 is placed a short distance away

from the ends of the central core 70 and

outer cylinder:71 which are preferably both

the receiver or in the interior.:
nent magnet 78 maintains the central core

70 and: the outer. cylmder 71 at opposite mag-
netic polarity so that a continuous pull 18
- exerted on the diaphragm 74. 'The telephone
currents create variations in the pull on the

-~ diaphragm 74 setting up vibrations therein
corresponding to the variations in the ‘tele- -
~phone current. In this form of receiver the
~magnetic pull is localized at the centre. of
the diaphragm resulting in greater'sensitive- - .

ness owing to the foroe bemg applied to the
“points ‘most. eaelly set in. motion, which is

not the case in the ordinary type of tele-
pull

the magnetic circuit is increased: by

0 .
‘of the same height. The ends of the wind-

1ng 72 are calrled to a pair of terminals
which may be plaoed either on.the :case. of

The perma-
95

105

110 -
enclos-

ing the winding 72 by the outer cylmder 1

SO thet a,dventa,ee 1S tel{en of both the in-

‘ner and outer m‘wnetm ﬁelde set up by cur-
rents in the. WlIldlIlO' 72. Both inner and 115
‘outer eylmders are cut alontr their sides tAO o
condenser such as shown at 46 in Figures
S and 4 would be reqmred in. the case of
Figures 10 and 11 for use with a system such '
-as’ shown in Figure 1. With a system such
‘as shown in I‘1gure 9, however, no condenser -~
18 necessary in the telephones if the con-
‘denser 69 supplles all the correction desired.

~If, however, the ‘condenser 69 only partly

prevent the circulation of eddy currents.

120

125
ﬁoorreots for dlStOI‘thIl 9 condenser Would” SR

also be used 'in the telephones ehown 111_

'Fln*ures 10 and 11. -

Of course low 1mpedeooe telephones Wlﬂl' - .

a telephone transformel may be ueed 111'

190

100 .
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~ known fashion in oonueotmn with amy of

15

the embodiments 1llustrated.:

A further embodiment of sultoble heqd
telephones for use in connection with the 1n-
vention is illustrated in Figure 12.. This
form of instrument is intended for use with
an amplifier which does not embody a rec-
tifier so that the electrostatic field set up
by the network 30 may then vary at a fre-

quency above audible frequency. A suit-

~able amphﬁer for this purpose 1s shown in
Figure 13;

it is similar to that shown in
Flﬂ"llle 6 but with the rectifying tube
omitted. Ilere, fmdm-flequeney signals are
imposed upon the primary Wmdmn' of the
transformer .58, The oscillating vacuum
tube 60® has its grid fed from the eeoonclaly

- of said transformer through grid-leak re-

20

29

30

sistance 592 and 1s 1na,111ta111ed in oscillation
by the feed back between. anode inductance
()Ta- and grid coil 662 - The circuit of the
latter also includes a Gucl condenger 65* as

in Figure 6. The ano{le circuit of tube 60

is fed from battery 61%, through primary
of radio-frequency traneformel 27> which
couples the output of tube 60* to the dis-
tributing net-work 302  In 1ts general de-
tails the embodiment shown in I‘mule 12
is the same as that shown in Figure 3 and
corresponding refel ence numerals have been

applied. There 1s, however, 1n addition a

crystal detector 7 6 emboched in KFigure 12

. end it will be seen that it 1s included in

the connection 38 which joins the telephone
coil 89 and the condenser 46 to the casing
otf the telephone reoewer and thence to the
body of the user. The result of this is that

the crystal deteotor 1s connected 1n serles
“with the high frequency.currents which pass

between the body of the user and the head

band from the wires 52 shown in Fi ioure 4.

By this means rectification is eﬁ'eoted in the
telephones themselves 1nstead of in the am-
phfier.
the body

other suitable position. -
Having thus described my invention what

I claim as new and desire to secure by Letters
Patent 1s:— -

1. A signal receiving apparatus eompms—
Ing in combmehon a receiver for radio sig-

_‘nals a d1str1but1nﬂ' conductor connected 30

as to be charged to a potential varying in ac-
cordance with variations in the signal cur-
rents in said receiver, a telephone instrument

freely transportable independently of said
receiver and having its winding adapted to

make connection at one terminal point with
the body of the listener, a portable insulated
conduotor having a different capacity to
ground from that of the body of the listener

and disposed so as to be influenced only by

the electrostetm neld due to sald distribut-

The crystal 76 1s shown included 1

of one of the ear pieces, but 1t
‘might equally well be placed in a emall con-
tainer attached to the head band or in any

1,777,438

ing conductor, said insulated conductor also
bemg connected with the other terminal point
of the winding-of said telephone instrument,

“and means for increasing the response ot the

telephone instrument to the signals of lower
audio-frequency relatively to those of higher
audio-frequency. -

2. A signal recelving apparatus ompr1s~
sing.in combination, a receiver.for radio sig-
nale a vacuum tube amplifier connected there-
to, a distr ibuting conductor connected to the
output of said ampllﬁel so as to be charged
to.a potential varying at radio frequenoy,

telephone receiver having an insulated con-

ducting head band or support located within
the electrostatic influence of said distributing
conductor and having its winding connected
to receive currents flowing between snid head
band or support.and the body of the listener,

and a wave.detector.connected to the winding

of said telephone instrument to rectify the

radio frequency potentlal differences apphed
thereto. '

3.. A signal receiving apperatus eompms-

ing in combination, a receiver for radio sig-

nals, a vacuum tube. amphﬁer connected there-
to, a distributing conductor connected to the
output of said amphﬁer so as to be charged

to a potential varying at radio frequency, a

portable insulated conductor disposed so as to

be influenced only by the electrostatic field
due to said distributing conductor, a tele-
- phone instrument having its winding con-
nected to . receive currents flowing between
“sald insulated conductor and the body of the

listener, a wave detector connected in series

with the winding of said telephone instru-

ment, and a condenser connected. across the
terminals of the wmdmg of sa1d telephone
instrument.

4. A signal reeewmg apparatus eomprlsmﬂ'
in combination, a receiver for radio signals,
a, distributing conduotor connected so as to be
charged to a potentml varying in accordance

with variations in the signal currents in said
receiver, a portable insulated conductor dis-

nosed so as to be influenced only by the elec-

trostatic field due to said distributing con-
ductor, a telephone instrument freely ‘trans-

portable independently of said receiver and
having its winding connected at one terminal

point to said insulated conductor, a contact

member connected to the other terminal point

of the winding of the telephone instrument

and making contact with the body of the

listener and a condenser connected across the

terminals of the winding of Sald telephone
mstrument.

5. A sound reproduomfr appflratus com-
prising in combination a vacuum tube ampli-

fier capable of generating high frequency os-

cillations, means for epp]ymn' low frequency

current: s:1gnals to said amplifier, a distribut-

ing: conductor connected to the output of said

amphﬁer so as to be charged to a. potentml .
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- Varymg in accordance Wlth varmtmns in sa,ld

'~ signal currents, a portable telephone receiver
having an insulated conducting support lo-

cated within the electrostatic influence of said

distributing conductor, and having its wind- -

g connected to receive currents ﬂowmg be-

 tween said support and the body of the listen-

~er,and a wave detector connected to the Wmd-_ |

10

15

o mﬂ' of said telephone instrument. S
6. A telephone receiver for I'GCGIVIIIO' sw-.'-, -
" nals in the form of variations in an electro- - -
~ static field consisting in the combination of =
~a freely transportable electromagnetic tele--
- phone, a contact member connected to one
‘end of the. windings thereof for making con-

~'nection to the body of the user, an insulated

' capacity body connected to the opposite end

- of the windings, a condenser. connected in

20

‘shunt with said’ Wmdmcfs and a rectifier con-

neeted 1n circult with sald wmdmﬂs

"In witness whereof, I hereunto subecrlbe

'- .m-gr name this 20th da,y of September, A. D

| .25 |

30

50

1924
G W HALE -

45

60



	Drawings
	Front Page
	Specification
	Claims

