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My invention relates to radio receiving ap 
paratus, and more particularly to an auxil 
iary short wave receiving apparatus for use 
with the usual broadcast receiving set, where 

5 by short wave transmission may be received 
and amplified without unnecessary duplica 
tion of parts and apparatus. . . . 
Short wave or high frequency reception, 

that is impulses from three thousand to thirty 
10 thousand kilocycles, involves problems of op 

eration and control which are not encoun 
tered in reception within the established 
broadcast band. Such short wave or high 
frequency receiving apparatus is subject to 

25 the influence of external masses and partic 
ularly body capacity of the operator to a 
much greater degree than receiver sets oper 
ating within the usual broadcast frequencies 
of from six hundred to fifteen hundred kilo 

20 cycles. - - - 

The present apparatus is designed to over 
come such difficulties without the necessity of 
metal shielding, by the relative disposition 
and methods of interconnection of the va 
rious parts, and by location of the control 
element in such position that the operator's 
hand will be outside the electrical field of 
super-sensitive elements or in such position 
as to minimize the effect of body capacity. 
The short wave receiver, forming the sub 

ject matter hereof, comprises a one tube re 
generative circuit fitted with a connecting 
cable enabling it to be “plugged' into a 
standard tube socket of an ordinary broad 
cast receiver from which current will be sup 
plied at the necessary voltages for the oper 
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ation of the short wave apparatus, known as 
an “adapter'. When connected into the de 
tector socket of a broadcast receiver, the au 

adapter to afford a complete short wave re 
ceiver of good operative characteristics. By 
connecting the short wave adapter into the 
first radio frequency tube socket of a radio 
frequency amplifying receiver and allowing 
the short wave adapter tube to oscillate at a 
frequency equal to that of the signal desired 
plus or minus the frequency to which the 
broadcast receiver is tuned, the broadcast 

dio amplifying circuits of such receiver are 
employed in conjunction with the shortwave 

receiver is converted into a short wave hetero 
dyne type of receiver. 
The object of the invention is to simplify 

the construction as well as the means and 
mode of operation of high frequency or short 
wave radio receiving sets whereby they will 
not only be cheapened in construction, but 
will be more efficient in operation, of good 
operating characteristics, uniform in action, 
easily controlled, and unlikely to get out of 
order. 

55 

60 

A further and important object of the in 

receiver at minimum cost and without dis 
turbance or rearrangement of the circuit or 
other parts. 
A further and quite important feature of 

the invention is to provide a simple and in 

vention is to provide means by which an or-. 
dinary broadcast receiving set may be con 
verted into a high frequency or short wave 65 

70 

expensive form of high frequency or short 
wave receiver in which the undesirable in 
fluences of extraneous masses and body and 
hand capacity is minimized and wherein the 
component parts are disposed in a well bal 75 

anced assembly which a novice is able to use. 
with comparative ease of operation. O 
With the above primary and other inci 

dental objects in view, as will more fully ap 
pear in the specification, the invention con 
sists of the features of construction, the parts. 
and combinations thereof, and the mode of 
operation or their equivalents, as hereinafter, 
described and set forth in the claims. Referring to the accompanying drawings 
wherein is shown the preferred but obviously 
not necessarily the only form of embodiment 
of the invention, Fig. 1 is a perspective view 
of the assembled short wave radio receiver 
set. Fig. 2 is a perspective view of the un 
der side of the panel upon which are mounted 
the operating parts. Fig. 3 is a diagram 
matic view of the short wave adapter circuit, 
illustrating its association with a standards 
broadcast receiver set. . . . . . . . . . . . . . . . . 

Like parts are indicated by similar char 
views. . - - . . . . - 

In the original drawings, the short wave 
adapter set has been illustrated substantially 
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acters of reference throughout the several 
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full size. The operating parts are entirely 
supported upon a panel 1 with the induc 
tances or coils and vacuum tube exposed on 
top of such panel, while the remaining parts 
are supported on the under side of the panel 
and are enclosed and protected within a shal 
low housing or box 2 of which the panel 1 
forms the top. Located adjacent to the top 
margin of the panel 1 and positioned side by 

10 side, is the vacuum tube or thermionic valve 3 
and the coils or inductances. These consist 
of a permanently mounted primary coil 4 con 
sisting of a few turns of wire, usually three 
or four turns, one end of which is permanent 

l3 ly connected with the aerial binding post 5, 
while the opposite end of such primary coil is 
connected with a contact arm 7 on the under 
side of the panel 1, which arm is common to 
both the secondary winding and tickler wind 

20 ing, being connected to the latter through a 
regeneration control condenser. - 
The secondary and tickler windings are of 

the “plug-in' type. For convenience and 
economy of manufacture, and interchange 
ability with other coils having different num 
bers of turns, the secondary and tickler in 
ductances or coils are mounted upon a form 
having standard tube base prongs, for en 
gement in a standard tube mounting. In 

30 the present instance this mounting consists of 
a group of spaced holes through which the 
prongs 8 of the coil mounting may be pro 
jected into engagement with corresponding 
contact arms of which is one. The mount 
ing for the tube 3 is preferably of the same 
form, that is, it comprises a group of holes 
9 in the panel 1 through which the tube base 
contact prongs are projected into engagement 
with correspondingly located arms 10 secured 

40 to the under side of the panel. The second 
ary and tickler inductance windings upon the 
coil mounting 11 have their number of turns 
proportioned in accordance with the wave 
band or frequency band to be received. In 

43 practice, a series of interchangeable induc 
tance units, each having secondary and tickler 
windings of different capacities are inter 
changeably employed. Interposed between 
the inductance coil mounting and the tube 

50 mounting is a grid condenser 12 upon which 
is supported the usual grid leak 13. This grid 
condenser and grid leak 12-13 are directly 
connected with the grid contact arm 10a of 
the tube mounting at one side and correspond 
ingly directly connected with the contact arm 
7a of the inductance mounting at the opposite 
side. The inductance coil and tube are so 
located that the interconnection between the 
contact arms 7a and 10a, may be made solely 

C) by the condenser and grid leak unit 12-13 
without the necessity of intervening wire con 
nection. 
A choke coil 14 in the plate circuit of the 

tube 3 is located immediately below the tube 
65 mounting. One of the supporting studs 15 for 

5 

2 5 

2 5 

5 5 

such choke coil, may afford a direct connection 
with the plate contact arm of the tube mount 
ing which is concealed beneath the choke coil 
14. In practice, this choke coil consists of 
approximately one hundred and twenty-five 
turns of it80 wire wound “random' on an 
inch and a quarter form. These dimensions 
and number of turns, as well as those of the 
primary coil 4 are given merely for illustra 
tive purposes and convenience of those who 
may have occasion to construct this device, and 
not with any intention of limiting the inven 
tion to any specific winding or relative pro 
Rio of inductances which obviously may 
e varied in accordance with the wave band 

or group of radio frequencies to be received. 
By the assembly thus far described, the super 
Sensitive elements of the set are closely con 
nected in group relation adjacent to one end 
of the panel, and comparatively distantly lo 
cated from the manually operable control de 
WCeS. 

The control of the set is effected by means 
of two variable condensers of approximately 
50 m. m. f. capacity. The condenser 17 is the 
primary or tuning condenser, one side of 
which, preferably the rotor side, is connected 
with the Aminus or negative contact arm 10b 
of the tube mounting, while the opposite side, 
preferably the stator side, is connected with 
the contact arm 7a pertaining to the second 
ary inductance, which is also common to one 
side of the condenser and grid leak unit 
12-13. This condenser 17 is controlled by 
an adjusting knob 18 located on the exterior 
side of the panel 1 which simultaneously con 
trols a dial 19 to indicate the relative adjust 
ment of the condenser. It will be noted that 
the control knob 18 is located in proximate 
relation with the lower marginal edge of the 
panel 1 in distantly spaced relation with the 
group of super-sensitive elements assembled 
adjacent to the top margin of the panel and 
also in offset relation with the tuning con 
denser. By such arrangement the operator's 
hand is removed as far distant as possible 
from the elements subject to influence of body 
or hand capacity. The location of the ad 
justing knob 18 is such that the operator's 
hand is most conveniently positioned beyond 
the limit of the receiver set with only his 
fingers overhanging the panel. Further when 
grasping the knob 18 the operator's fingers 
are as distantly removed from the tuning con 
denser 17 and from the assembly at the op 
posite end of the panel, as is convenient or 
practicable. 

Regeneration is controlled by a second con 
denser 20, one side, preferably the rotor side. 
of which is also connected with the negative 
or Aminus contact arm 10b of the tube mount 
ing by the connection 21 which also connects 
it with the primary or tuning condenser 17. 
The opposite side of the regeneration con 
trol condenser 20, which is preferably the 
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stator side, is connected with the contact arm 
7b of the inductance mounting, which com 
prises one terminal of the tickler coil. The 
opposite terminal of the tickler winding with 
which the contact arm to makes engagement, 
is connected from such contact arm. To 
through the connection 24 with the connec 
tion 15 of the choke coil 14 which is also di 
rectly connected with the plate terminal of 
the tube 3. 
A three conductor cable 25 connects with 

the contact arms 10 and 10b compris 
plus and negative of 

the tube 3, while the third conductor 
15 leads to the terminal 26 of the choke 

coil 14 and forms a part of the plate circuit. 
The opposite end of the conductor cable 25 is 

20 

connected with a plug 27 having contact 
prongs agreeing with those of a standard tube 
base, and adaptable to be plugged into any 
standard tube socket. The filament positive 
and negative conductors are connected with 

25 

the corresponding prongs 28 and 29 of the 
plug 27, while the plate circuit conductor is 
connected with the usual plate contact prong 
30 of such plug. By this arrangement, when 
the plug 27 is inserted in any standard tube 
socket of a broadcast receiving set, current 
is supplied through the contact prongs 28 and 

30 
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29 to the filament of the tube 3 of the short 
wave adapter, while the plate of such tube is 
interconnected through the choke coil 14 with 
the plate circuit of such broadcast receiver 
set. - . 

When the plug 27 is inserted into the detec 
tor socket of any standard broadcast radio 
receiver, the short wave adapter hereinbefore 
described will operate as a detector for re 
ceiving high frequency or short wave signals. 
It will utilize the audio frejuency amplifical 
tion system of the broadcast receiver, and 
will afford a complete short wave radio re 
ceiver of very good operating characteristics. 
In such case, the radio frequency and detector, 
portions of the broadcast receiver set being 
unused, such set is not tuned, but all tuning 
is effected by adjustment of the condenser 17 
by means of the knob 18, the variations being 
indicated by the dial 19, of the short wave 
adapter set. Regeneration is controlled by 
the condenser 20, which upon the face of the 
panel 1 is provided with an adjusting knob 
22. It is to be noted that the knob. 22 for con 
trolling the regeneration condenser 20, like 

55. the control knob 18, is located in proximate 
relation with the margin of the panel 1, so that in convenient operating position the opera 
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tor's hand does not overhang the panel, but 
is rather offset to one side with only the opera 
tor's fingers positioned above the panel to 
grasp the knob. 22. This arrangement of the 
knobs 18 and 22 keeps the operator's hand as 
far removed as practicable from the field of 
not only the condensers 17 and 20 but also 
the assembly near the top margin of the panel. 

In lieu of connecting the adapter set into 
the detector socket of the broadcast receiver 
set, the short wave adapter connection plug 
27 may be inserted into the socket of the first 
radio frequency tube of the broadcast receiver 
set. In such case the short wave adapter tube 
3 is allowed to oscillate at a frequency equal 
to the signal desired plus or minus the fre 
quency to which the broadcast receiver set is 
tuned. In such arrangement the short wave 
adapter acts as an autodyne detector, and the 

3. 
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receiver set serves as an intermediate radio. 
frequency amplifier, a second detector and 
audio amplifier, thus forming in combination 
a super-heterodyne type of receiver. In the 
event that a super-heterodyne broadcast re 
ceiver is employed in conjunction with this 
short wave adapter, the plug 27 is inserted 
into the first detector socket of such super 
heterodyne receiver, and the operation is as 
before described. It is thus possible by use 
the short wave adapter set heretofore de 
scribed to convert any type of receiver into a 
received for high frequency or short wave 
signals, utilizing the short wave adapter set 
heretofore described as the first tuned or de 
tector tube, utilizing the broadcast receiver 
set for amplifying the short wave signals re 
ceived. - 

The interconnection between the component 
parts of the short wave adapter set are either 
directly made as in the case of the condenser 
grid leak unit 12-13 with the inductance and 
tube mounting, and the choke coil 14 with the 
plate connection of the tube mounting, or all 
such connections are made as short as possi 
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ble with the use of wire as small as possible in 
order to reduce to a minimum the surface 
area. The component parts are designed to 
perform their various functions, but at the 
same time their surface areas are reduced to 

105. 

minimum, and likewise the “live side', that 
is the side at radio frequency potential, dis 
posed as far away from the operating or con 
trol knobs as is possible, and also presenting 
such live or radio frequency potential side of 
the element as close as possible to the parts to 
which it is connected in order to reduce the 

0. 

length of connecting wire. The various parts 
including the coils are small and compact in 
order to reduce, so far as possible, their ex 
ternal field. While the circuit of the short 
wave receiver is not a new circuit perse, and 
while in construction standard commercial 
parts and accessories are employed, by care 
ful and scientific design in the assembly and 

115. 

120 
association of parts and their mountings, 
there has been produced a short wave receiver 
capable of operation in conjunction with a 
standard broadcast receiving set which will 
operate successfully under ordinary condi 
tions and does not possess the peculiar, erratic 
and undesirable characteristics of an ordi 
nary short wave receiver set operating under 
such conditions. - - 
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including a mounting panel, 

From the above description it will be ap 
parent that there is thus provided a device 
of the character described possessing the par 
ticular features of advantage before enumer 
ated as desirable, but which obviously is sus 
ceptible of modification in its form, propor 
tions, detail construction and arrangelinent, 
of parts without departing from the principle 
involved or sacrificing any of its advantages. 
While in order to comply with the statute 

the invention has been described in language 
more or less specific as to structural features, 
it is to be understood that the invention is not 
limited to the specific details shown, but that 
the means and constiliction he'ein disclosed 
comprise the preferi'ed form of several modes 
of putting the invention into effect and the 
invention is, therefore, claimed in any of its 
forms or modifications within the legitimate 
and valid scope of the appended claims. 
Having thus described my invention, I 

claim: 
1. In a radio receiver, a short wave adapter 

for interconnection with a broadcast receiver, 
a vacuum de 

tector tube nothiited exteriorly adjacent to 
one end of said panel, a removable inductance 
unit containing secondary and tickler coils 
also mounted exteriorly of the panel in closely 
spaced relation with the vacuum tube, a con 
denser grid leak unit mounted upon the re 
verse side of the panei in closely connected 
'elation intermediate the tube and inductance 
mountings, a choke coil located in intimate 
relation with the tube mounting, whereby 
said elements for in a closely associated group, 
a tuning condenser and a legeneration con 
trol condenser located on the reverse side of 
the panel in distantly spaced relation with 
said group of elelanents, and control knobs for 
said condensel's located on the face of the 
panel in closely spaced relation with the mar 
gin of the panel whereby the operator's hands, 
when operating such knobs, will be positioned 
beyond the limit of the set with only his 
fingers overhanging the panel. 

2. In a radio receiver, a short wave adapter 
for detachable interconnection with a stand 
ard broadcast receiverset, including a mount 
ing panel, a detachable inductance unit 
mounted thereon, a primary inductance coil 
permanently mounted on said panel Sur 
rounding the removable inductance unit, any 
one of a series of interchangeable inductance 
units being interchangeably engageable with 
in the perinarently positioned primary coil, a 

CO 

vacuum detector tube and a condenser grid 
leak unit, said parts being assenabled in close 
ly grouped relation, and control means there 
for positioned in closely spaced relation with 
the margin of the panel whereby the oper 
ator's hand will be positioned beyond the 
limit of the adapter with only his fingers over 
hanging the adapter when operating such 
control. 
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3. In a radio receiver, a short wave adapter 
for detachable interconnection with a stand 
ard broadcast receiver set, a mounting panel, 
an inductance unit and a vacuum detector 
tube mounted side by side adjacent to one end 
of the panel, a pair of control condensers 
mounted side by side in spaced relation with 
the inductance unit and vacuum tube, a con 
trol knob for one condenser located in closely 
spaced relation with one margin of the panel, 
a control knob for the other condenser located 
in offset relation with the condenser, and in 
closely spaced relation with another margin 
of the panel. - - 

4. A short wave radio receiver, including a 
mounting panel having two groups of spaced 
holes therein agreeing with the positions of 
the contact prongs of a standard vacuum 
tube base, contact arms secured to the reverse 
side of the panel in overlapping relation with 
the holes, a vacuum tube engageable in one 
set of holes the prongs of which contact with 
the corresponding arras, an interchangeable 
plug-in inductance unit having secondary 
and tickler windings and contact prongs cor 
responding with those of a standard vacuum 
tube engageable the holes of the other 
group with its prongs contacting the corre 
stronding contact arms, an intermediately po 
sitioned condenser grid leak unit having di 
rect contact connection with the tribe grid 
contact arm and with a secondary winding 
inductance contact arm, a primary in 
ductance coil permanently mounted upon 
the panel in concentric relation with the 
interchangeable inductance unit and fixed 
ly connected at one end with the contact 
arm pertaining to the secondary winding of 
the inductance unit and at its opposite end 
with an antenna connection, a circuit in 
which said inductance hit and vacuum tube 
contacts are included and tuning means for 
said circuit mounted on said panel. 

5. In a short wave radio receiver, a 
panel, a tube mounting including contacts 
engageable with the contact prongs: of a 
vacuum tube base on the under side of 
said panel, an inductance nounting includ 
ing contacts engageable with contact prongs 
upon a removable inductance unit on the un 
der side of said panel in closely spaced rela 
tion with the tube mounting contacts, the 
panel having openings therein through which 
a vacuum tube and an inductance are detach 
ably engageable with said contact prongs, a 
grid-leak condenser mounting directly con 
nected with the grid contact of the tube 
mounting and likewise directly connected 
with one of the contacts of the inductance 
unit mounting, a tuning condenser bridg 
ing two of the inductance mounting contacts 
and simultaneously bridging two of the tube 
mounting contacts through the grid-leak 
condenser mounting, a regeneration control 
condenser bridging two of the inductance 
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mounting contacts including one of the con 
tacts with which the tuning condenser is con 
nected, a choke coil supported upon the tube 
mountling, and a plug-in multi-cable connec 
tion for supplying filament and plate current 
to the tube mounting contacts. 

6. In a radio short Wave adapter, the com 
bination with tuning means and current Sup 
ply means, of a vacuum tube mounting and a 
mounting for a detachable inductance unit, 
each including a plurality of contacts, and a 
choke coil directly connected to and sup 
ported by one of the vacuum tube contact 
connections. 

7. In a radio short wave adapter, the com 
bination. With tuning means and current sup 
ply means, of a vacuum tube mounting and a 
mounting for a detachable inductance unit 
each including a group of contact elements, 
said mountings being located in closely 
spaced relation, and a grid-leak condenser 
unit interposed between said tube and induc 
tance mountings and having direct bridging 
connection with a contact element of each 
mounting. 

8. In a radio short Wave adapter, the com 
bination with tuning means and current sup 
ply means, of a vacuum tube mounting and 
a mounting for a detachable inductance unit, 
eachincluding a group of contact elements en 
gageable with contact prongs upon the tube 
base and inductance unit; a grid-leak con 
denser unit interconnecting a contact of each 
mounting, and a choke coil supported upon a 
contact of the vacuum tube mounting. 

9. In a short wave radio receiver, the com 
bination with tuning means and current sup 
ply means, of a vacuum tube mounting and a 
mounting for a detachable inductance unit; 
operative connections between the respective 
mountings and the tuning and current sup 
ply means; a removable inductance unit in 
cluding secondary and tickler windings; and 
a primary coil permanently mounted concen 
trically with the inductance unit mounting, 
within which the removable inductance unit 
projects when connected with its mounting. 

SO 
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10. In a short wave radio reveiver, the 
combination with tuning means and current 
supply means; of a mounting panel having 
therein spaced groups of holes to receive 
contact prongs; of a vacuum tube base in the 
holes of one group and terminal contact 
prongs of a detachable inductance unit in the 
holes of the other group; independent spring 
contact arms secured to the under side of said 
panel and extending into overlapping rela 
tion with the different holes of said groups; a 
grid-leak condenser unit; attachment means 
common to a contact arm pertaining to a hole 
of each group and said unit for attaching 
said grid-leak condenser unit to said panel 
and simultaneously interconnecting said 
arms through the grid-leak condenser unit. 
one to the other. 

11. In a short wave radio receiver, the 
combination with tuning means and current 
supply means of a vacuum tube mounting, 
and a mounting for a detachable inductance 
unit, each including a group of contact ele 
ments engageable with contact prongs upon 
the vacuum tube base, and inductance unit; a 
choke coil and a common connector element 
for said choke coil and a contact element en 
gageable with a contact prong of the tube 
base. S. 

In testimony whereof, I have hereunto set 
my hand this 11th day of October, A.D. 1928. 

EDMUND T. FLEWELLING. 
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