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Potated May 12, 1925. 
UNITED STATES 

1537,124 
PATENT OFFICE. 

wAzra LYrrow, or CHICAGO, ILLINOIs, AsSIGNOR. To LYTTON INCORPORATED, or 
. . . . caucAgo, ILLINOIs, A CoRPORATION OF ILLINOIs. 

RADIO RECEIVING DEVICE. 
Applicationaled February 18, 1923. serial No. 618,799. 

To all whom it may concern. 
Be it known that I, WALTER LYTToN, a 

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. . . . . . . . . . ) 
This invention relates to means for receiv 

ing radio signals, aid more especially to the 
amplification and detection 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. 

ls. The main objects of this invention are to 
provide an improved construction and ar 

- ent of radio apparatus adapted for 

0. 

ment vacuum 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 switchin 
device adapted to accommodate the use o 
either my special crystal holder (hereinafter 
Eii, or an ordinary three element 
tube. - - - t 

An illustrative embodiment of this inven 
tion is shown by the accompanying draw 
ings, in which- - 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. 2 is a plan of the device shown in 
Fig.1, with the glass dome in section on the 
line 2-2 of Fig.1. 

Fig. 3 is a vertical axial section on the 
line 3-3 of Fig. 2. 

Fig. 4 is a horizontal section on the line 
4- 4 of Fig. 3. . . . 

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 conyentional circuit, diagram 
showing an interchangeable crystal detector 
unit in place, and with the switch set ac 
cordingly. . . 

Fig. 8 shows that part of the circuit of 

25 
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68 

Fig. 7 which includes the interchangeable 
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- O 
nected in place of the inductance primary 45, 
the condenser being omitted. 

s Fig. 7 
my “du 

Referring now to the drawin 
shows the circuit connections o 
plex” radio receiving system. In this dia- 66 
gram the antenna l 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 76. 
tuned by the variable condenser 6. This 
combination is connected to the grid and 

flexibility in use, and especially to facilitate 
changing from crystal detector to three ele-- 

to the negative side 8 of the adjacent fila 
ment through a small stopping conderser 9. 
Grid 7 controls the flow of electrons between 76 
the hot filament i0 and the plate 7 of the 
vacuum tube 11. The plate 7' is connected 
to the primary 12 of the radiofreuency 
transformer 13. The other side of vimary 
12 is connected to the primary 14 of the 80 
audiofrequency transformer 15. Primary 14 
is shunted by a small condenser 16 to f the radiofrequency energy from the high 
voltage “B” battery 17 to pass the primary 
winding 14. The radiofrequency trans- '5 
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 E. 2i of the 90 
filament 22 of tube 20 through a small fixed 
condenser 23. This grid 19 controls the flow 
of electrons between the filament 22 and the 
plate 24 of vacuum tube 20. The plate 24 is 
connected to the primary 25 of the radiofre-gs 
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 100 
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 105 
primary 25 is inductively transferred to 
secondary 30 of radiofrequency transformer 
26. One side of secondary winding 30 is 
connected to grid 31 of the third vacuum 
tube 32. The other side of primary wind 'll0 

  



ing 3G is connected to the negativ3 isrminal 
of Silament, 33 through tie small coderaser 

3: E. 

50 

34. The grid 3 controls inefiew of elec 
asce; iiianet, 33 to rois froii, the inci:si 

giate & which is consected to the Einary 
3 Gi is ass, 

he other side of primary 36 is cor pected to the primary 88 of the audiofre 
gueney transformer 35. The primery wind 
ing 33 is shunted iy a siaai fixed condensel 
40, Yehich wi: allow the IS' battery 1 to 
transfer vibrant, energy past, primary 33 to 
the prinary 36 of the radiofrequency trans 
fossier 3 aid thence to plate 35 of tuihe 32 
The radiofrequeney energy is transferred 
from grimary winning 38 of radiofrequency 
transforiter 37 to the secondary 38. The sec 
ondary 33 is gonnected $o the “grid termi 
sai E. g.: the vagain use socikei. 42. 
išointed in tilis vacuum tile socket 42 is ini sgs.gia crystal 
clecities Riy connects the grid herinii & 4 
through the crystal 43 of Siid unit, to the 
“piate termini 44. This keraina 3.4 is 

is coynected to the primary 45 of the audio 
frequency transformer 46. The other ser 
Arizi of primary widing 45 is coung ced to 
the point, 47 of the three-point switch 48. 
The hirage-post oi said switch is coinsected to the secondary 36 of the radiofrequency 
transformer 37, 
Condense 48 is connected across the pri ary winding 45 of the radiofrequency 

transfor aer 46 to is acrease tie car 
the primary winding 45 and &o allow the radioirequency to pass. 

She crystal detector 43 rectiiies the radio 
frequency energy from the secondary wind 
ing 36 and thus impresses on the trans 
former 46 an audiofrequency signal. This 
signal is transferred from primary 45 to sec. 
ondary 45'. This secondary 45° is connect 
ed across the small stopping condenser 9 
which, as above explained, is connected be 
tween the filament of tube 11 and the sec 
ondary winding 5: This serves to connect 
an audiofrequency signal between the lega 
iye side 3 of filament 10 and the grida. This audiofrequency signal will operate tube 
and an audiofrequency current from the 

“B” battery 17 will flow through the pri 
ingry 4 of the audioirequency transformer 
15 and the primary 12 of radiofrequency 
transformer 13 to plate 7 of tube 11, thus operating the alidiofrequency transformer 15 
and transferring the audiofrequency signal 
in piisnally id to secondary 4. This see. 
olidary 14 is connected in series with sec 
ghday 18 of the radiofrequency transformer 
13, SO ye impress the audiofrequency signal 
on grid 13 of tube 20. Siraisiy this audio 
fieuteicy signal fron prii:1 axy 27 is earried 
inductively to secondary 27 a iginee 
throus 
3i Gi tie 33, ric is a -- f: S is S3: 5, 

is 233, 

Radiofrequency &ransfor set 

y - 2iement, airplifying detector unit 48. This unit - 

capacity of 

a fiber was 72. 
terchangeably by set-screw 73. 

s 2. 

diofrequiency current to flow fron “B” at 
tery 1 through the primary 38 of the audio 
frequency transformer 39 to piate 35 of tube 
32. The audiofrequency signal is trans 
ferred from primary 38 of aidiofrequency 
transformer 39 to the secondary 50 which is 
connected in series with a biasing “C” bat. 
tery 5 across the grid 52 and the negative 
side of filament 53 of the power 554. 
The audiofrequency signal on grid 52 co 
rols the output of the “B” battery 17 
through the ioud speaker 55. The power 
iube 54 is only used for audiofrequency. 
The filaments 10, 22, 33, and 53 of the 

vacui in tubes il, 20, 32 and 52 are connected 
in paralliei with one another across the “A” 
six}iage battery 56. In case the crystal de 
£ector unit 43 is not to be used it can be 
easily renoved from socket 42 and a three 

tube 58 inserted in its 
place, as in Fig. 8. In order that this 
inplifying tube 58 may operate properly 
the switch blade 48 will have to be swung 
from contact point 47 to contact point 5'. 

sia:3 operašion of vacuum tube 58 is as 
follows: Tir secondary 38 of the ridio 
frequency transfor aer 3, is connected be. 
tween the grid 59 and the negative side of 
iiia iiient 60. The variation in the voitaaye. ki cf this grid 59 will control the fiot of 
cirrent between the plate 6i and the filamen, 
69. This plate current coines from the “is battery through the primary winding 45 
6f the audiofrequency transformer 46. The 
operation of the set froga this point is as 
described above. 

Referring to the structure of the crysta: 
unit 43 and its socket $2 in which iE fits 
interchangeably, the crystal 43' is set, in a 
casting 62 of cylindricai shape which is ge 
cured in a cup-shaped block 63, being locked 
in the recess 64. Secured to the underside 
of biock 68, as by means of solder, is a terminal rod 65. 
The feeler wire 66 is held in adjustable re 

lation to the crystal 43 by means of a post 
67 to which it is secured y a screw 68, and 
a terminai 69 is connected to the lower end of post, 6. 

he biock 63, post 67 and terminais 
aid 69 are all held in place by a hardsstting 
ilateria or wax 70 contained in a cylindrica casing 'i, the bottom of which is closed by 

The block 62 is secured in. 

s s 

When the unit 43 is in place the terminals 65 and 69 year dcynwardly upon the spring 
gointacts 44 and it respectively. The unit 
is held in place by a projecting shoulder 74 
fitting in the yertical slot 5 in the cylin. 
dries upstanding waii. 42 of the bass 43. 
Said ::ise is inade of insulating materiai, 

Rieferring to Figure 6, the detector ele 
in eit is ti is similar in construction is: 

35 
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2,587, 24. is 

of a crystal 43' s quantity of loosely as 
seabled particles 43 is provided in the cap 
82, which is siniiar in exterior for to the 
lock 62 and corresponds thereto. Said 

block 62 fits in the chamber 64 of the sup 
porting member 63, similar in character 
to the chamber 64 and the support 68 re 
spectively of Fig. 3... in this instance the 
wire 66 extends into the loose particles in 
stead of being merely in contact with the 
surface of the crystal as represented by the 
wire 66 of Fig. 3, 
in case it, shotiid be desired to use a head 

phone in this system in place of the loud 
speaker 55, a phone device & may be con 
nected in the circuit as shown in Fig. 9. 
Biere the headphone tskes the place of the 
'49 is oritted. 
inductange irasry 45, and the condenser 

It may be noted that while I prefer to 
use a condeiser 49 in connection with the 
anehber 45 it is not necessary and may be 
omitted, as its Fig. 8. , 

Although but one 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 othitted without departing from the spirit 
of the invention 3s defined by the following 
claim. 

I claim: 
In a radio receiving system, the com 

bination of a four terrainal socket adapted to 
receive either an ordinary vacuum tube or 
a crystal detector interchangeably, a radio 
frequency 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 LYRTON. 

r 25. 
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