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" Po all whom it may concern:

10

15

Be it known that I, WarLrer LyrroN, 2
citizen of the United States of America, and
a resident.of Chicago, county of Cook; and
State of Illinois, have invented a new and

‘useful Improvement in Radio Receiving De-
-vices, of which the

following is a specifica-

tion. o : T .
* This invention relates to means for receiv-
ing radio signals, aid more especially:to the
amplification “and detéction of radiofre-
quency signals by vacuum tubes and a crys-
tal detector, and further to the amplification
of the detected signals by the same tubes.
The main objects of this invention are to

~ provide an improved construction and -ar-

28

- tube. :

- 38
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ent of radio apparatus adapted for
flexibility in use, and especially to facilitate
changing from crystal detector to three ele-
ment ¥acuum tube equipment and vice versa;
to provide an improved form of crystal

‘mounting adapted to fit in an ordinary three

element tube socket; to provide an improved

circuit arrangement including a switching

device adapted to accommodate the use of
either my. special crystal holder (hereinafter
describeg), or an ordinary three "element

‘An illustrative embodiment of this inven-
tion is shown by the accompanying draw-
ings, in which— - " i :

igure 1 is a. front elevation of a crystal
detector unit mounted in a socket adapted
to receive three element vacuum tubes and
crystal units such, as herein referred to in-

terchangeably.

Fig, B is 4 plan of the device shown in

_Fig. 1,-with the glass dome in section’ on the

line 22 of Fig. 1. )

Fig. 3 is a_vertical axial section on the
line 83 of Fig. 2. ‘

Fig. 4 is a horizontal section on the line
4—4 of Fig. 8. . :
Fig. 5 is a section on the line 5—5 of

ig. 6 shows a modified form of detector

adapted for use in place of, or interchange-
ably with the member 62 of Figure 3, the

" view being in section similar to the corre-

sponding part of Fig. 3. ‘
Fig. 7 is a conventional circult diagram

‘ showing an interchangeable crystal detector

65

unit in place, and with the switch set ac-
cordingly. L e
Fig. 8 shows that part of the circuit of
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Fig. 7 which includes the ircerchangeable

unit and change over switch, a three.element
tube being here shown in place. :

Fig. 9 also shows the same part of the cir- -

cuit as Fig. 8, but a head-phone is here con-
nected in place of the inductance primary 45,
the condenser being omitted. A '

Referring now to the drawin
shows the circuit connections o

gram the antenna 1 is connected in series
with the inductance primary 2 and the vari-
able condenser 3 to the ground 4. The in-
‘ductance 2 transfers the radiofrequency .en-
ergy to the inductance secondary 5 which is
‘tuned by the variable condenser 8. This
.combination is connected to the grid 7 and
“to the negative side 8 of the adjacent fila-

~ ment through a small stopping condexser 9.

Grid 7 controls the flow of electrons between
the hot filament 10 and the plate 7% of the
vacuum tube 11. The plate 7/ is cormected

B, Flgd T
my “du--
- plex” radio receiving system. In this dia--

"
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to the primary 12 of the radiofre uency .
transformer 13. The other side of primary -

12 is connected to the primary 14 of the
audiofrequency transformer 15. - Primary 14
is shunted by a small condenser 16 to allow
the radiofrequency energy from the high-

voltage “B” battery 17 to pass the primary .

winding 14. The radiofrequency trans-
former 13 transfers the radiofrequency en-
ergy from primary 12 to secondary 18 which
~in turn impresses it-on grid 19 of tube
20. The other side of secondary 18 is con-
nected to the negative termina{ 21 of the
filiment 22 of tube 20 through a smsl] fixed
condenser 23. This grid 19 controls the flow
plate 24 of vacuum tube 20. The plate 24 is
connected to the primary 25 of the radiofre-
uency transformer 26. The other side of
the primary winding 25 is connected to the
¥rimary 27 of the audiofrequency trans-
ormer 28. This primary 27 is shunted by a
small fixed condenser 29 so as to allow the

ws

of electrons between the filament 22 and the .

o

radiofrequency energy to come from the -

“B” battery 17 and pass said winding 27 of
transformer 28 and. through the primary
winding 25 of radio transformer 26 to the
plate 24. The radiofrequency energy in the
primary 25 is inductively transferred to
secondary 30 of radicfrequency transformer
96. One side of secondary winding 30 is
connected to grid 81 of the third vacuum

tibe 32.. The other side of primary wind-"
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is eonnecied to the primary
logt radiofrequency transformer
The other side of primary 36 iz con-
nected to the primary 28 of the audiofre-
dueney {ransformer 39, The primary wind-
ing 88 is shunted by & smanil fixed condenger
40 which will allow the “1B” battery 17 to
irinefer vibrant energy past primary 38 to
the primary 38 of the radicfrequency trans-
forwaer 87 and thence fo plate 35 of tube 32,
The radiofrequency energy is trangferred
from primery winding 38 of rzedz'.ofregu&ncy
transformer 47 to scondary 867, T
ondery 36 is connected fo the “orid” termi-
nal of the vaenmum tube socket 49,
Mounted in this vacunm tube sockst 42
speeial crystal detector unis 48.
electries)ly connecis the grid terminal 41
through the crystal 43’ of snid unit to the
“plate” terminal 44, This terminal 44 i
# connected to the primary 45
frequency fransformer 46,
minal of primary winding 45 is connecied $o
the poing 47 of the three-point switeh 48,
The hinge-post of said switeh is connscted fo
the secondury 26° of the radiofrequency
transformer 87,

Condenser 49 is connected across the pri-
mary winding 45 of the radiofrequency
fransformer 46 io inerease the capacity of

£
i

% the primary winding 45 and to allow the

radiofrequency to pass.

The crystal detector 48° rectifies the radio-
rrequency energy from the secondary wind-
ng 36" and thus impresses on ths frans-

former 46 an audiofrequency signal. This
signal is transferred from primary 45 to ses:
ondary 45’ This secondary 45” 1s conneot-
ed across the small stopping condenser §
- which, 25 above explained, is connected be-
fween' the filament of tube 11 and the sec-
ondary winding 5. This serves to connect
an audiofrequency signal between the nega-
tive side 8 of filament 10 and the grid 7.
This audicfrequency signal will operate tube
1L and an audiofrequency current from the
“B” battery 17 will flow through the pri-
cmary 14 of the audiofrequency transformer
18 and the primary 12 of sadiofrequency
transformer 13 to plate 77 of tube 11, thus
operating the audiofrequency transformer 15
and transferving the audiofrequency signal
in primary i4 {o secondary 34, This see-
ondary 14" is connected i1 series with sec-
ondary 18 of the adiofrequency transformer
13, s0 we impress the zudiofrequency signal
on grid 19 of tube 29 Harly the audio-
frequen 27 is carpied
mductive and thenee
through fary 30 i

- .
¥ * 3 [ R I T oy
&F of tube 33, Thig ip Eat)

Jure

flow of elec-.
ent Hlament 83 to

is my -
This unit-

. a fiber wall 79,

diofrequency current to flow from 4B hat-
tery 17 through the primary $8 of the audio-
frequency transformer 39 to plate 35 of tubs
32, The audiofreguency signal is trans-
ferred from primary 38 of ‘andiofrequency
transformer 89 to the secondary 50 which is
connected in series with a biasing “C” bat-
tery 51 across the grid 52 and the negative
side of filament 53 of the power tube 54.
The audiofrequency signal on grid 52 cou-
trols ‘the output of the “R” battery 17
through the loud speaker 55. The powar
tube 54 is only used for audiofrequency.

The filaments 10, 292, 33, and 53 of the
vacuum tubes 11, 20, 82 and 52 are connected
in paraliel with one another asross the %47
storage battery 56, ¥n case the erystal de-
tector unit 43 is not o be used it csn be
easily removed from socket 4% and a thyes
eiement amplifying tube 59 inserted in its
place, as in Fig. 8. In ovder that this
amplifying tabe 58 may operate properly
the switch blade 48 will have to b swung
irom contact point 47 to contact point 57,
The operation of vacuum tubs 53 is as
followg: Th- fecondary 367 of the rudie-
frequendy tronsformer 87 is conmectsd be.
Eween the grid 59 and the negative side of
filament 60, The
of this grid 59 will control the fow of
current between the plate 61 and the flament
5. This plate current comes from the “R%
battery i7 through the primery winding 45
of the andiofrequency transformer 46. Ths
operation of the set from this point is es
described above, | '

Referring to the structurs of
unit 43 and its socket 49 in which it fis
interchangeably, the crystal 43’ ig met in o
casting 62 of cylindrical shape which is se-
cured in 2 cup-shaped block 63, being locked
in the recess 64, Secured fo the underside
of block 63, as by mesns of solder, is o
terminal rod 85.

The feeler wire 66 15 held in adjustable re-
lation {6 the crystal 48’ by means of a post
67 to which it is secured LY a screw 68, and
a:terminal 69 is connected to the lower end
of post 67, :

The block 63, post 67 and terminals 65
and 69 are all held in place by g hard setting
material ox wax 70 contained in g eylindrical
casing 71, the bottom of which is closed by

The block 62 is secured in-
terchangeably by set-screw 73. :

When the unit 43 is in ‘place the terminals
65 and 09 bear downwardly upon the spring
contacts 447 and 41 respectively. The unit
is held in place by a projecting shoulder 74
afting in the vertical slot 75 in. the cylin-

rieal upstanding wall 42° of the bass 43,
id base iy made of insulating material,
wing o Fignre 6, the detector sle-
ve chown is similar in construction
hown in Fig. & oxcent that in place

variation in the voliags

the crystal
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of a crystal 48° » guantity of loosely as-
sembled particles 43% is provided in the enp
62+, which is shnilar in exterior form to the
block 62 and corresponds theveto. . Baid
5 blogk 62 fits in the chamber 64® of the sup-
porting member 63%, similar in character
to the chamber 64 end the support 63 re-

spectively of Fig. 3. In this instance the .

wire 66® extends into the locse particles in-
stead of being mersly in contact with the
surface of the crystal es represented by the
wire 66 of Fig, 8. :

In case it should be desired to-use a head’

phone in this system in place of the loud
- speaker ‘85, a phone device 76 may be con-
neeted in the cireuit as shown in Fig. 9.
Hore the head phore tskes the placs of the
inductapce primary 48, and the condenser
‘49 i3 omitted. " - _ '
It may be noted that while I prefer to
nuse a condenser 4% in connection with tha
member 45 it ig nol necessary and may be
omitied, ss in Fig. 8. s :

Although but ene specific embodiment of
this invention is herein shown and described,
it is to be understood that numerous details
of the construction shown may be altered

or omitted without departing from the spirit

of the invention as defined by the following
claim.

I claim: ' K
- In a radio receiving systemn, the com-
bination of a four terminal socket adapted to
receive either an ordinary vacuum tube or
8 crystal detector inferchsngesbly, a radio-
frequéncy transformer, an audiofrequency
transformer, and a switch arranged to con-
nect one side of the radiofrequency second-
ary to one side of the audiofrequency pri-
mary, and the opposite sides of said second-
ary and primary being connected to appro-
priate terminals of ssid socket respectively.

Signed at Chicago this 3rd day of Febru-
ary 1923.

WALTER LYTTON.
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