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This invention relates generally to radio ap 
paratus and in particular to a portable self 
contained combination radio receiver and trans 
mitter unit. 
The combination portable radio receiver and 

transmitter units now generally used are not 
entirely satisfactory because of their bulk and 
Weight, and the inconveniences encountered in 
Setting them up for operation. In most in 
stances these prior art sets are not self-contained 
as a package unit and usually include an ear 
phone unit or an antenna unit which are sepa 
rately attachable to the body of the set by ex 
tension wires or the like. As a result these are 
not capable of operation immediately on reach 
ing a new destination or while enroute to such 
destination, since some time must be used for 
assembling the earphone or the antenna units 
and for making various tuning and control ad 
justments. Further because of the bulk of the 
Sets they are difficult to handle and generally 
too heavy to be manually supported while in op 
eration. In fact many of them require special 
Supporting means upon which the various parts 
of the set are relatively arranged in a manner 
to facilitate their use. The maneuverability and 
the flexibility of application of these sets to the 
various field demands required of sets of this 
type, such as in an army signal corps, police 
work and the like, is thus appreciably restricted. 
Even after the sets are assembled for operation 
considerable delay is usually involved in the 
transmission and reception of signals because 
of the time lost in changing from transmitting 
to receiving and vice versa. Also because of 
their relatively complicated structure, the com 
ponent parts of the prior art sets are usually 
completely dismantled for servicing and replace 
ment purposes. Another objection to these sets is 
that they are open to the atmosphere whereby 
their use on rainy days is generally impaired or 
restricted to places having suitable shelters there 
for. Further these sets are generally unpro 
tected against rough handling or dropping so 
that great care must be exercised at all times to 
prevent permanent injury thereto. 

It is an object of this invention, therefore, to 
provide an improved radio apparatus. 
Another object of this invention is to provide 

an improved combination radio receiver and 
transmitter unit. 
A further object of this invention is to provide 

a portable self-contained radio receiver and 
transmitter set which is capable of being oper 
ated while held in one hand of the operator and 
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in which the earphone and microphone unit: 
are relatively arranged as in a telephone set. ... 
Yet another object of this invention is to pro 

vide radio apparatus which is completely water 
proof SO that it may be entirely submerged with 
Out in any way impairing its operation. 
A still further object of this invention is to 

provide a portable radio receiver and transmitter 
Set, which is capable of being supported in one 
hand and in but one position for either transmit 
ting or receiving, and in which a manually oper 
ated switch for changing the set to operate as 
either a receiver or transmitter is arranged for 
manipulation by the hand supporting the set. 
Another object of this invention is to provide 

a portable radio receiver and transmitter set in 
which all of the parts comprising the set are 
contained within a single housing structure, and 
of a construction such that they may be easily 
and individually removed from the housing for 
replacement or servicing purposes. 
Yet another object of this invention is to pro 

vide a self-contained portable combination radio 
receiving and transmitting set, which is compact, 
light in weight, and in which all of the parts are 
completely protected so that the set is capable 
of withstanding rough treatment and heavy 
usage without injury thereto. 
A still further object of this invention is to 

provide a portable radio transmitting and re 
ceiving set which can be supported for operation 
in one hand of the operator and which is in 
mediately operable without requiring any prepar 
atory assembly work or preliminary circuit ad 
justments. 
A further object of this invention is to provide 

a portable radio receiving and transmitting Sys 
tem which can be efficiently operated by an un 
skilled operator. 
A feature of this invention is found in the pro 

vision of a portable self-contained radio receiving 
and transmitting unit in which all of the com 
ponent parts thereof are adapted to be com 
pletely enclosed and assembled within an elon 
gated housing so that the set can be comfortably 
grasped in One hand for Operating and trans 
porting purposes. 
Another feature of this invention is found 

in the provision of radio equipment capable of 
being completely enclosed within an elongated 
housing in which linearly movable contact means 
for longitudinally extending Switch means within 
the housing is actuated by manual means on the 
Qutside of the housing movable substantially in 



3 
a direction normal to the linear 
movement of said contact means. 
Yet another feature of this invention is found 

in the provision of portable radio receiving and 
transmitting apparatus in which the operating 
parts are relatively arranged to completely elimi 
nate any long leads for electrically connecting the 
same. Circuit losses in the apparatus are thus 
reduced to a minimum. 
A still further feature of this invention is found 

in the provision of a self-contained radio receiving 
and transmitting system in which the battery 
energy supplied to the vacuum tubes is automati 
cally decreased when the set is operating as a 
receiver so as to conserve the battery energy for 
transmitter operation. 

Still another feature of this invention is found 
in the provision of radio equipment in which an 
antenna, of telescopic or disappearing type is op 
eratively associated with the radio power switch 
to actuate the same, with the relative extended 
positions of the antenna, being utilized to indicate 
the control positions of the switch. 

Further objects, features, and advantages of 
this invention will become apparent from the fol 
lowing description when taken in connection with 
the accompanying drawings in which: 

direction of 

Fig.1 shows the complete radio receiver and 
transmitter unit of this invention supported for 
operation in but one hand of the operator; 

Fig. 2 is a front perspective view of the radio 
unit of this invention as it appears when not in 
USe; 

Fig. 3 is a perspective view of the invention 
looking at one end thereof, with such one end 
being opened to show the relative arrangement 
of the chassis unit and battery units, which com 
prise all of the component operating parts of the 
invention, in a single housing structure; 

Fig. 4 is a plan view of one of the end covers for 
the housing structure; 

Fig. 5 is a transverse sectional view through the 
housing structure showing the assembly of the 
battery units therein; 

Fig. 6 is a plan view of the chassis unit, the unit 
being shown in actual size; 

Fig. 7 is a side elevational view of a transparent 
insulating member which forms a part of the 
Switch means for changing the operation of the 
combination set of this invention from a receiver 
to a transmitter and vice versa; 

Fig. 8 is a plan detail view of the change-over 
switch means; 

Fig. 9 is an elevational view of the chassis unit 
looking at one side thereof; 

Fig. 10 is an elevational view of the chassis unit. 
as seen from the other side thereof; 

Fig. 11 is an elevational view of the chassis tunit 
looking at one end thereof along the line - 
and showing the clip means for retaining the 
receiver and the transmitter crystals in assembly 
position; 

Fig. 12 is a fragmentary sectional view as seen 
along the line f2-2 in Fig. 10; 

Fig. 13 is an elevational end view of the chassis 
unit as seen along the line f3 - 3 in Fig. 10; 

Fig. 4 is a transverse sectional view taken 
along the line 4-4 in Fig. 6 showing a portion 
of the structure for supporting an antenna of 
telescopic type on the chassis unit; 

Fig. 15 is a fragmentary sectional view as seen 
along the line 5-5 of Fig. 14; 

Fig. 16 is a fragmentary sectional view showing 
the assembly of the antenna, with the housing 
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unit in a fixed position within the housing struc 
ture; . . . . . 

Fig. 7 is a fragmentary sectional detailed view 
showing the assembly of a projecting portion with 
the lower section of the telescopic antenna; 

Fig. 18 is a front view of an antenna, coil utilized 
in this invention; 

Fig. 19 is a transverse sectional view taken ap 
proximately along the line 9-9 of Fig. 9; 

Fig. 20 is a sectional view taken along the line 
20-20 in Fig. 19 showing the assembly of a socket 
portion for a vacuum tube with a base member 
of the chassis unit; 

Fig. 21 is a fragmentary sectional view taken 
along the line. 2-2 in Fig. 20 showing a com 
bination resistor and condenser unit adapted for 
cooperative assembly with the tube socket of 
Fig. 20; 

Fig.22 is a plan view of the combination resis 
tor and condenser unit shown in actual size; 

Fig. 23 is an elevational view also in actual size 
of the unit shown in Fig. 22; 

Fig. 24 is a transverse sectional view of the 
combination resistor and condenser unit as seen 

25 

35 

along the line 24-24 in Fig. 23; 
Fig.25 is an exploded view in perspective of the 

combination unit; s: 3: . . . . 
Fig. 26.is an exploded longitudinal sectional 

view of an inductance unit; 
30 Fig.27 is a transverse sectional view taken along 

the line 27-27 of Fig. 26; 
Fig. 28 is an elevational end view of the in 

ductance unit of Fig. 26 taken along the line 
28-28 in Fig.26; 

Fig. 29 is an elevational view of the inductance 
unit of Fig. 26 as seen along the line 29-29 in 
Fig. 26; 

Fig. 30 is an elevational view of a base portion 
for the inductance unit in Fig. 26 as seen along 

40 the line 30-30 in Fig. 26; 
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Fig. 31 is a fragmentary sectional view showing 
the manually operated means for actuating the 
ichange-over switch means; 

Fig. 32 is a side view of the complete unit of 
this invention showing the same ready for 
toperation: 

Fig. 33 is a fragmentary sectional view of the 
earphone means taken along the line 33-33 in 
Fig. 32; 

Fig. 34 is a transverse sectional view taken 
along the line 34-34 in Fig. 32 showing the 
microphone unit and its assembly within the 
housing structure relative to the chassis unit 
and battery units: 

Fig. 35 illustrates diagrammatically a complete 
circuit for the unit of this invention: Fig. 36 illustrates diagrammatically a circuit 
showing the connection of the filaments for the 
Vacuum tubes in the diagram of Fig. 35; 

Fig. 37 illustrates diagrammatically the re 
ceiving circuit of the invention; 

Fig. 38 illustrates diagrammatically the circuit 
for the tube filaments when the invention is 
operating as a receiver; 

Fig. 39 illustrates diagrammatically the trans 
mitter circuit for this invention; and 

Fig. 40 illustrates diagrammatically the circuit. 
for the connection of the filaments of the vacuum 
tubes when the invention is functioning as a 
transmitter. 

In practicing this invention there is provide 
a portable self-contained combination radio re 
ceiver and transmitter set which is compact and 
light in Weight so as to be easily carried about or 

structure, and the means for holding the chassis 75 supported in one hand. The set includes a 
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chassis, battery, microphone and earphone units, 
each of which is of a preassembled construction 
and capable of separate assembly in or removal 
from a common housing. The housing has open 
ends which are closed by removable cover plates, 
the housing being divided into a plurality of 
longitudinally extending compartments for re 
ceiving corresponding ones of the chassis and 
battery units. On removal of the housing cover 
plates these units are immediately accessible for 
easy removal from the housing. The housing is 
of an elongated construction so that it can be 
readily grasped in One hand, the earphone and 
microphone units being relatively arranged 
thereon so that the set can be held in an oper 
ating position by the operator in a manner simi 
lar to that of the well known telephone set. 
A single Switch means is utilized to change the 

set over from operating as a receiver to a trans 
mitter and Vice versa. The Switch means is 
assembled as a part of the chassis unit and is 
positioned entirely within the housing. A manu 
ally operated unit for actuating the change-Over 
Switch means projects outwardly from one side 
of the housing, and is arranged relative to the 
earphone and microphone units so as to be posi 
tioned below the one hand of the operator used in 
Supporting the set in an operating position. It 
is necessary merely to press and release the 
change-over switch with Such supporting hand 
to immediately change the set from a receiver to 
a transmitter and Vice versa. The On and off 
control or energy supply switch for the combina 
tion. Set is actuated by the movement of the lower 
section of a disappearing antenna, which is as 
sembled as a part of the chassis unit and has a 
portion thereof extending through one of the 
end cover plates for the housing. On pulling of 
the lower section of the antenna outwardly from 
the housing the control switch is turned on, so 
that the extension of the lower section of the 
antenna from the housing indicates that energy 
is being supplied to the set. 
The set is adjusted to operate at a predeter 

mined frequency so that no tuning or volume 
adjustments are required in the field. The set 
is thus immediately operative on extending the 
lower section of the antenna to supply energy 
thereto. Because the Set is easily supported in 
one hand to a common operating position for . 
both receiving and transmitting, it is readily 
apparent that the set can be used at any time 
regardless of whether the operator has arrived 
at his destination or is still enroute to such 
destination. The operating portion for the 
switch means, the housing cover plates, and the 
earphone and microphone units are all in a 
waterproofed assembly relative to the housing SO 
that the complete set can be submerged in water 
without injury thereto. Since the set is con 
pletely enclosed within a common housing struc 
ture it is capable of being subjected to consider 
able rough handling and abusive treatment 
without permanent injury thereto. 

Referring to the drawings the combination 
radio receiver and transmitter set of this inven 
tion is illustrated in Figs. 2 and 3 as including an 
elongated housing 40 of substantially square cross 
section over its entire length and open at the ends 
4 and 42 thereof. In order to make the con 
plete set as light as possible in weight it is con 
templated that the housing 4 be composed of 
aluminum or like material. The housing 40 is 
divided longitudinally by partition members 43 
and 44 into compartments 46, 47 and 48 (Figs. 

O 

s 

SO 

O 

6 
3, 5 and 34) for an "A" battery unit 49, a 'B' 
battery unit 5, and a preassembled chassis unit 
52, respectively. The batteries 49 and 5 are the 
sole source of energy supply for the set. The 
batteries 49 and 5 have contacts 53 and 54, re 
spectively, at one of their corresponding ends, 
which are positioned at the open end 4 of the 
housing 40. The contacts 53 and 54 are thus 
positioned in proximity to contacts 56 and 57 
respectively, carried on an end wall 58 of the 
chassis unit. The chassis unit 52 is connected 
through jack connections 59 and 6 to an ear 
phone unit 62 and a microphone unit 63 (Fig. 3), 
respectively, which will be later fully described. 
The wires 45 and 50 connecting the latter two 
units with the chassis 52 at the connections 59 
and 6, respectively, are positioned in a Space 
provided by 'an insulating spacing member 64 
extended longitudinally of the 'B' battery com 
partment 47 (Figs. 3 and 5). 
The open end 4 of the housing 40 is closed 

by a door or cover plate 66 pivotally supported 
by hinge means 67 on the housing 40 and hav 
ing contact bridges 68 and 69 carried on the 
inside thereof. On closing of the cover 66 the 
contacts 53 and 57 are connected together by 
the bridge member 68, and the contacts 54 and 
56 are connected together by the bridge member 
69. Wires for connecting the batteries 49 and 
5 with the chassis unit 52 are thus entirely 
eliminated. The cover 66 is releasably locked 
in its closed position by a swing bolt pivoted 
at 72 to the housing. 40 and receivable within 
a slot 73 formed in a projection 74 on the cover 
66. With the shank portion of the bolt posi 
tioned within the slot 73, tightening of the nut 
76 clamps the cover 66 against the open end 4 
of the housing. 
The battery units 49 and 5 are of unequal 

lengths, the "B" battery 5f being equal substan 
tially to the length of the housing 40 while the 
'A' battery 49 is only about half the length of 
the "B" battery. The partition member 44 does not completely separate the compartments or 
chambers 4 and 47 from each other but func 
tions primarily as a separating partition between 
the two battery units. The configuration of the 
compartments 46 and 4 is such that only a cor 
responding battery unit will fit within a corre 
sponding compartment. The battery units 49 
and 5, therefore, cannot be inserted into a wrong 
compartment. Each of the battery units is in 
serted within its corresponding compartment in 
the housing 40 against the pressure of a corre 
sponding coil spring 49A and 5A, respectively. 
The springs 49A and SA are of conical form and 
similar in construction, the small ends thereof 
being extended within a corresponding compart 
ment. Since each of the springs 49A and 5A 
is of a similar construction and similarly assem 
bled with the cover plate 77 for closing the end 
42 of the housing 40, only the spring 5 A will be 
referred to in the following description. 
The cover plate 77 is of a molded construction 

and of a substantially dish-shape, the end wall 
portion thereof being integrally formed with lat 
erally extending projections 8 (Figs. 4 and 5) 
which are angularly spaced in a circular arrange 

O 
ment for receiving the large end of the spring 
5A within the confines thereof. The Spring 5A 
is retained within the confines of the projections 
78 by means including a lug 19 integral with the 
cover plate 7 and having a radially pronged 
head portion 8. The spring 5A at the large 
end thereof is formed with an extending portion 



2,489408 
t 7 s 

82 of eyelet form for receiving the lug 9 there 
in. The lug 79 is substantially in the circular 
arrangement of the projections 78, with the head 
portion 8 having the prongs thereon bent to 

- ward the spring portion 82 to clamp the same 
against the cover 77. The spring 5A is thus 
retained against any movement relative to the 
cover 77. Since the battery 5 f is substantially 
equal in length to the housing 40 the Small end 
of the spring 5A is engaged directly against the 
inserted end 83 of the battery 5 and in elec 
trical connection therewith to ground the Same. 
However, because of the short length of the bat 
tery 49, the spring 49A is connected at the small 
end thereof with an extension member 84 which 
projects axially of the Spring 49A and into the 
compartment 46. The inner end 86 of the ex 
tension member 84 (Fig. 5) carries a flat disc or 
plate 87 for bearing against the inner end 88 of 
the battery 49. A contact 85 on the disc 8 is 
electrically connected with the battery 49 to 
ground the same. It is to be understood of course 
that the extension 84 may be made of any de 
sired length to accommodate any size battery 
within the compartments 46 and 47. In order 
to keep track of the date at which the batteries 
49 and 5 are changed there is provided an indi 
cating card 50b (Fig. 3) carried in a frame 50a 
having a transparent cover therein. The card 
50b is removable from the frame 50a only when 
the cover 66 is open to prevent its becoming lost. 
The chassis unit 52 is of a preassembled con 

struction and is shown in Figs. 6, 9, 10 and 11 in 
actual size. The chassis unit 52 includes a frame 
member 95 of substantially L-shape integrally 
formed with a base portion 9 and a supporting 
portion 89. Carried in the supporting portion 89 
and in a spaced relation longitudinally thereof 
are peanut vacuum tubes T-T5, inclusive. 
Since each of the vacuum tubes is similarly as 
Sembled in the supporting portion 89 only the 
vacuum tube T will be referred to in the follow 
ing description. 
As shown in Fig. 19 the tube T is projected 

outwardly from the supporting portion 89 and 
transversely across the base portion 9 so as to 
be substantially within the confines of the dimen 
Sions defined by the portions 89 and 9. The 
socket 92 for the tube T is adapted to be re 
ceived in an opening 93 in the supporting por 
tion 89 and is provided near the socket end 94 
thereof with a metal bracket 96 which fits flush 
against the inner side of the supporting portion 
89. The end 97 of the socket projects outwardly 
from the supporting portion 89 and carries a plu 
rality of connections 98 for connecting the tube 
elements into the radio circuit. The end 97 has 
mounted thereon an annular or ring-shaped 
combination resistor and condenser unit 99 which 
includes all of the resistor and condenser ele 
ments required in the circuit of the tube T. 
The combination unit 99 (Figs. 19 and 21-25, 

inclusive) consists of an annular insulating mem 
ber of of channel shape, the open end O2 there 
of being closed by a flat ring-shaped insulating 
cover 03. The unit 99 is shown in actual size in 
Figs. 22, 23 and 24 wherein it is seen that the 
annular member 0 is about one inch in di 
ameter and about three eighths of an inch deep. 
Within the space provided in ring member of 
are resistors R and condensers C, which are elec 
trically connected together in a predetermined 
circuit arrangement to provide the desired cir 
cuit characteristics for the tube T. Connections 
05 for connecting the resistors and condensers 
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to the connections are extended outwardly 
from the combination unit 99 through the end 
wall portion thereof. Of course all of the 
connections from the combination unit are not 
connected with the tube terminals 98. Some of 
these connections are connected to other portions 
of the radio circuit. These connections, there 
fore, are connected with tie lugs. So, secured to 
the body member 9 to facilitate their connec 
tions with any other part of the radio circuit. 
With the condensers C and resistors R, in posi 
tion within the ring member a suitableim 
pregnating compound such as wax or the like, 
and indicated at W, is poured into the ring mem 
ber of through the open side 02 thereof, the 
hardening of the wax retaining the positions of 
the elements and protecting the same against any 
short circuiting or exposure to moisture. The 
fibre ring 08 is the glued or otherwise suitably 
Secured a CrOSS the Open end 92 of the ring mem 
ber C. To facilitate the connecting of the com 
bination unit 99 in the tube circuit and to indi 
cate the manner in which the resistor and con 
denser elements are connected therein, a circuit 
diagram for the unit, indicated at 6, is applied 
on the Outer periphery of the ring . 

in the assembly of the tube with the frame 
member 95 there is utilized a grounding plate C7 
which is positioned about the tube socket 92 and 
between the leg portion 89 of the frame member 
and the combination unit 99. As a result of the 
weight considerations in portable radio equip 
ment the use of heavy materials must be elimi 
nated wherever possible. Because of this fact, 
the frame member 95 which is a relatively large 
member, is composed of an aluminum material. 
Aluminum, however does not readily bond With 
a Soldier material So as to provide an efficient elec 
trical connection. To Overcome this objection 

40 to aluminum relative to its soldering character 
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istics while benefiting from the lightweight there 
of, the grounding plate 0 is assembled there 
With as will now be described. The plate 0 in 
one embodiment of the invention is composed of a 
brass material plated with silver which readily 
bonds with solder. The bracket member 96 for 
the socket 92, the supporting portion 89, and the 
plate member 7 are formed with aligned aper 
tures to provide for their being riveted together. 
With the plate C. riveted with the supporting 
portion 89, and of a construction providing for 
its being soldered with other electrical connec 
tions of the tube circuit, the tube circuit is effi 
ciently grounded to the frame member 95. 
In the assembly of the combination unit 99 with 

the tube socket 92 the soldering of the connec 
tions fos with the connections 98 on the socket 92 
holds the combination unit in its assembly posi 
tion on the socket. To initially retain the com 
bination unit 99 in assembly position it may be 
cemented or glued to the grounding plate 0. 
Because of this compact assembly of the combi 
nation unit 99 with the tube unit, comprising the 
tube T and socket 92, it is seen that all of the 
electrical elements connected in the circuit for 
the tube T are confined substantially within the 
longitudinal and transverse dimensions of the 
tube unit. 
Although the combination unit has been de 

scribed with reference to a particular application 
thereof it is readily apparent that it is not lim 
ited to this one application, but can be con 
structed within the scope of this invention for 
use generally in a radio circuit. Considerable 
difficulty is usually encountered in the handling 
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and assembling of the condenser and resistor ele 
ments in a radio circuit. By virtue of the com 
pact and insulated assembly of the elements in 
the unit 99, this unit can be conveniently ar 
ranged relative to the circuit in which it is used, 
and connections made therefrom to other por 
tions of such circuit. Individual handling and 
assembling of the resistor and condenser ele 
ments in the connecting of the radio circuit is 
thus entirely eliminated, whereby to decrease the 
time usually required in making the connections 
and providing for more neat appearing and Se 
cure electrical connections, 

Portable radio units are generally subjected to 
considerable hard use and rough handling SO 
that in many instances the tubes are shaken 
loose from their supporting Sockets. To retain 
the tube T in its position within the socket 92 
there is provided means indicated generally as 
f08, and including a clip member 09 and a spring 
member i (Figs, 9 and 19). The clip member 
09 is integrally constructed with a fiat portion 

having an aperture f2 therein and all angular 
portion comprising a pair of Spaced legs 3 and 
a portion 4 connecting the legs intermediate 
their ends. So that a Substantially rectangularly 
shaped opening f6 is formed between the legs 

3. The Spring is of flat shape and is formed 
at one end with a C-shape or arcuate portion i. 
The opposite end of the spring if f is riveted to 
the base portion 9 of the frame member 95. The 
arcuate end of the Spring if f is extended 
through the opening 6 in the clip member 09 
in a manner Such that the connecting portion 4 
of the clip member 09 is locked between the 
Spring end 7 and the base portion 9 while 
permitting pivotal movement of the clip member 
f09. On pivotal movement of the clip member 
09 the legs 3 thereof function as a cam rela 

tive to the base portion 9 so as to raise and 
lower the Spring end relative to the base por 
tion 9. This action of the legs 3 varies the 
pressure exerted by the spring on the clip 
member 09 at the connection portion 4. With 
the clip member positioned, as shown in Fig. 19, 
the legs 3 are bent outwardly away from the 
unsupported end 9 of the tube T. Thus when 
the flat portion of the clip member 09 is in a 
substantially vertical direction the spring ill 
urges the clip member 09 toward the tube T. 
The tube T is provided with a protecting metal 
can or shield 2 having a projecting annular lip 
portion 22 in the top thereof for reception in the 
opening if 2 in the clip member 09. By virtue 
of the tension applied on the clip member 09 by 
the spring if the shield 2 is urged against the 
supporting portion 89, a rubber cushion 23 ar 
ranged between the end of the tube T and the 
top of the shield 2 absorbing any shocks which 
might be passed to the tube Ti and providing a 
yieldable connection between the clip member 09 
and the tube. The cushion 23 thus retains the 
tube in a Snug position regardless of the tolerance 
in tube lengths for the same type of tube. 
When it is desired to remove the tube T from 

its socket 92 the clip member 09 is moved pivot 
ally away from the tube Ti to its dotted line 
position indicated in Fig. 19. When the clip 
member 09 is in this dotted line position the 
pressure of the spring if is applied in a re 
versed direction relative to the flat portion of the 
clip member 09 because of the position of the 
legs 3. The spring thus acts to retain the 
clip member 09 in its flat or unclamped posi 
tion. By virtue of this construction of the clip 
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means e8, therefore, the clip member 09 is ca 
pable of having a pressure applied thereon in one 
direction to retain the tube T in a supported 
position, and in an opposite direction to hold it 
in an open position and away from the tube T. 
It is to be understood of course, and as is shown 
in Fig. 9, that a clip means 08 is provided for 
each of the tubes T-T5, inclusive, to retain 
them on the Supporting portion 89. 
Also carried on the supporting portion 89 and 

extending transversely of the base portion 9 is 
a first IF transformer 4 (Figs. 6 and 9) posi 
tioned intermediate the tubes T2 and T3, and a 
second IF transformer L5 arranged between the 
tubes T3 and T4. The transformers L4 and L5 
are of a similar construction, the windings in 
each thereof being wound on a powdered iron 
core and surrounded by a powdered iron sleeve 
to further increase their inductance. This type 
of construction gives a high inductance with a 
very small winding to provide in all an efficient 
transformer of small size. The primary and sec 
ondary windings of the transformers are tuned 
by small adjustable mica trimmers, indicated at 
24 and contained within a metal Shield can 26 

for each transformer. 
Positioned intermediate the tubes T and T2 

and extending transversely of the base portion 9 
is an antenna, coil L. (Figs. 6 and 18) extending 
through and carried on the supporting portion 89 
of the frame member 35 for the chassis unit 52. 
The antenna, coil. It is of a solenoid type and is 
Wound on a polystyrene body portion 5. 
The chassis unit 52 also includes a crystal Mi 

used when the set is operating as a receiver and 
a crystal M2 used when the set is Operating as a 
transmitter (Figs, 9 and 6). The Crystals M. 
and M2 are of a similar construction and are 
contained in plug-in type holders carried in the 
Supporting portion 89 near the end 27 of the 
chassis unit 52. It is contemplated that each of 
the crystal holders be suitably marked to corre 
spond with an associated crystal so as to mini 
mize the possibility of the crystals M and M2 
being interchanged during the assembly of the 
chassis unit. The crystals M and M2 are ex 
tended transversely across the base portion 9 
of the frame member 95 so that the free or un 
connected ends thereof are positioned away from 
the supporting portion 89. To retain the crys 
tals M and M2 in their supported positions there 
is provided a clip member 28 (Figs. 9, 11 and 16) 
integrally formed from a single piece of flat ma 
terial, and having one end pivotally supported 
on axis means 29 normal to the plane of the base 
portion 9 and positioned substantially inter 
mediate the ends of the crystals M and M2 and 
to one side thereof. The unconnected portion 
3 of the clip member 28 is of a form corre 

sponding to the shape of the ends of the crystals 
with the free end of the portion 3 having a 
catch portion 32 thereon for frictionally engag 
ing the crystals M and M2 in a manner clearly 
shown in Fig. 16. When the crystals M and 
M2 are to be removed the clip member 28 is 
swingable about its axis 29 outwardly and away 
from the end 27 of the frame member 95 so 
that the portion 3 of the clip member is en 
tirely removed away from the ends of the crys 
tals. 
An RF choke L3 (Figs, 6 and 10) is carried in 

an insulating housing 33 connected to a bracket 
34 supported on the base portion 89 and ar 
ranged in alignment with the crystals Mi and 
M2 transversely of the base portion 9. The RF 
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amplifier tank condenser C2 (Figs. 6 and 9) is 
also carried in the supporting portion 89 and is 
arranged between the superposed crystals M 
and M2 and the tube T. Positioned adjacent 
the tube T5 and mounted on the base portion 9 
is an inductance L6 which functions as an audio 
output reactor for receiving and as a modulation 
choke, for transmitting. The elements L3, L6 
and C2 will be further explained in connection 
with the description of the circuit diagrams in 
Figs. 35, 37 and 39. - 

In the Operation of the combination radio re 
ceiver and transmitter set of this invention, it is 
contemplated that a group of the sets be used 
for intercommunication purposes at a particular 
frequency. In other words, the members of a 
particular group of operators who are to be in 
communication with each other, will have their 
sets tuned to the same frequency so that they 
can communicate with each other in the field 
Without having to make any adjustments to their 
sets. In one embodiment of the invention, the 
combination set is adapted to operate over a fre 
quency range of from 3500 to 6000 kc. Twelve 
antenna, coils I? are used to cover this frequency 
range, each antenna coil being marked to in 
dicate the type of coil and the frequency range 
over which it is capable of operating. It is, of 
course, apparent that when a coil IL in the an 
tenna circuit is changed to provide for the oper 
ation of the set at a desired frequency that pro 
vision must be made for a corresponding fre 
quency change in the R. F. circuits so that Such 
two circuits may be tuned to resonance at the 
desired frequency. In accomplishing a tuning of 
the R. F. circuit in resonance with the antenna 
circuit, there is provided an inductance unit in 
dicated as L2 (Figs. 6 and 26 to 30, inclusive) 
which includes a body portion 74 and a support 
ing portion 76 secured to the portion 89 of the 
chassis unit frame member 95 by rivets, 77. 
The coil 8 for the inductance unit 2 is wound 
about the Outer periphery of the body portion 
74. The body portion T4 has an internal bore 
78 of hexagonal shape for receiving therein for 

slidable but non-rotatable movement an iron core 
79 in the form of a hexagonal nut. The thread 
ed aperture 82 in the nut 79 is engageable with 
a threaded insulating screw 83 having a slotted 
adjusting portion 84 at one end and a peripheral 
groove 86 formed at the opposite end 87 thereof. 
The end 87 of the screw 83 is of tapered form 
and projects outwardly from the body portion f74 
for reception in an aperture 88 provided in the 
supporting portion f 76. 
The supporting portion 76 is comprised of 

three flat insulating members arranged back to 
back with the intermediate insulator Serving as 
a spacer for accommodating a loop spring 89 
positioned between the outer two of the in 
sulators. Side portions 9 of the spring 89 
extend across the opening 88 (Fig. 30) So that 
on insertion of the tapered end 8 within the 
aperture 88 the spring portions 9 are initially 
spread apart and then Snapped into engagement 
with the screw 83 at the recess 86 therein. The 
engagement of the spring 89 with the screw 83 
prevents any axial movement of the screw on ro 
tation thereof for adjusting the core 79 axially 
of the body portion T4. It is to be noted that 
the adjustable screw 83 remains in the same 
relative position with respect to the coil 8 and 
that the core moves only axially of the screw 
and entirely within the body portion 7. By 
virtue of this construction the hexagonal nut 79 
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is adjustable within the body portion 6 over 
the entire length of the screw 83, with the length 
of the screw 83 being defined essentially by the 
axial length of the body portion 74. A unit of 
relatively high variable inductance is thus pro 
vided which is very compact and capable of as 
sembly in a minimum of space. An insulating 
cap or cover 5 is Snap connected with the body 
portion 4 and has an aperture 80 therein for 
receiving the screw adjusting portion 84. 
In the above-mentioned commercial embodiment 
adapted for operating over a frequency range of 
from 3500 to 6000 kc., only six inductance units L2 
are required to cover this entire frequency range. 
Along with the changing of the coil L and 

inductance unit 2 for operation at a particular 
frequency the crystals M and M2, of course, 
must also be changed. The relation of the crys 
tals M and M2 for a specified frequency will be 
taken up hereinafter in connection with the cir 
cuit diagrams in Figs. 35, 37 and 39. The operat 
ing frequency for the Set is indicated on the card 
59b (Fig. 3), previously noted. 
In the operation of the set as either a trans 

mitter or a receiver there is utilized an antenna, 
36 of telescopic or disappearing type which is 
assembled as a part of the chassis unit 52 (Figs. 
6, 9, 10, 12 and 16). The lower section 3 of the 
antenna, 36 is slidably supported in a channel or 
U-shaped insulating member 38 extending longi 
tudinally of the chassis unit 52. The end 39 of 
the channel member is supported in the end mem 
ber 58 of the chassis unit (FigS. 6 and 13). The 
opposite end 4 of the channel member 38 is 
supported on the antenna, Coil Lu by conductor 
means indicated generally as 42 and which will 
be later fully explained. The lower end of the 
antenna, section 3 (Figs. 6 and 17) is provided 
with an insulating projection 44 having a leg 
portion 46 inserted within the antenna, section 
38 and retained therein as by rolling, or clamp 

ing at 4. The leg portion 46 seals the end of 
the antenna section 37 to prevent any moisture 
within the section 37 from passing outwardly 
therefrom. The projection 44 is arranged with 
in the open side of the channel member 38 and 
is slidable therein. 
As shown in Fig. 6 the chassis unit is provided 

With a power switch 48 of toggle type having an 
actuating arm 49 of substantially L-shape pro 
jecting outwardly from the supporting portion 
89. The cross arm portion 5 of the actuating 
arm 49 is of a substantially arcuate shape and 
is provided with laterally projecting extensions 
52 and 53 at each end thereof. The projection 
44 on the antenna, section f37 is arranged in 
termediate the projections 52 and 53 so as to 
be selectively engageable With one of Said pro 
jections on linear movement of the antenna, Sec 
tion 37 in reversed directions. In the present 
invention the toggle switch 48 controls the 
supply of energy to the chassis unit 52 and hence 
to the set. When the antenna section 37 is in 
its position shown in Fig. 6 the actuating arm 
49 is in a position for cutting off the Supply of 
energy to the chassis unit 52, thereby rendering 
the set inoperative. On movement upwardly of 
the antenna section f3, as viewed in Figs. 6 and 
10, the extension 44 engages the projection 53 
and moves the actuating arm 49 upwardly to a 
position providing for the Supply of energy to 
the chassis unit. On continued movement up 
wardly of the antenna, Section 3 the extension 
44 is moved out of engagement With the pro 

jection 53 to permit the antenna section 37 be 
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ing slidably moved outwardly from the channel 
member 38. On upward movement of the ac 
tuating arm, however, the projection f2 is moved 
into the path of movement of the extension 44, 
so that On a reversed movement of the antenna 
section 37 downwardly to its contracted posi 
tion within the channel member 38 the exten 
Sion 44 engages the projection 52 to return 
the actuating arm 49 to its position indicated in 
Fig. 6. It is seen, therefore, that the position of 
the antenna Section 37 relative to the insulat 
ing member 38 indicates the control positions 
of the actuating arm 49. Since the extension 
of the antenna section 3 projects the same out 
Wardly from the housing 40, as will be later ex 
plained, a visible indication of the position of 
the actuating arm 49 is given by the position of 
the antenna section 37 relative to the housing 
40. In actual practice the "click” of the toggle 
Switch to an operated position is audible to the 
operator of the set so as to further aid him in 
determining the control positions of the toggle 
Switch 48. 
The conductor means 42, previously men 

tioned, for supporting the upper end 4 of the 
channel member 38 on the chassis unit 52 in 
cludes a metal ring 56 (Fig. 10) and a metal 
bracket member 57. The bracket; member 57 
is provided in one piece which is bent double and 
formed with a circular portion 58 at one end 
and flat portions 59 and at the opposite 
end thereof adapted for back to back engage 
ment (Fig. 14). The arcuate portion 58 is ex 
tended about the antenna section 37 and is 
formed at one end 60 with wiper portions 62 
(Figs. 10 and 15) which are retained in press 
ing engagement against the antenna section 3 
by a spring member 63 extended about the an 
tenna. The Conductor means 42 includes also 
a contact member 64 (Figs. 14 and 15) posi 
tioned between the portions 59 and 6 of the 
member 57 and having a plurality of spring 
fingers 66 extended into an opening 67, formed 
in the arcuate portion 58 of the member 5, 
and in pressed engagement against the antenna 
section 37. The portions 59 and 6 of the 
member 57 and the contact member 64 are 
secured together by a rivet 68 supported in a 
base portion 69 which serves as a socket for the 
antenna, coil. If previously noted. The socket 
69 is supported in the portion 89 of the frame 
member 95, an insulating portion f being ar 
ranged intermediate the conductor means f42 
and the socket f69 to properly position the con 
ductor means 42 relative to the antenna, 38. 
The conductor member 57 is formed at the 

end 2 thereof (Fig. 10) with projections 73 
adapted to be positioned within the ring mem 
ber 56, the ring member 56 thus functioning 
to lock the member 57 with the channel mem 
ber 38. By virtue of this construction the an 
tenna, 36 is positively connected electrically with 
the antenna, coil it without the use of any wires. 
Short circuiting and replacement troubles in 
herent with movable wires connected to tele 
scopic type antennas are thus completely elimi 
nated. The extension of the antenna Section 3 
from the channel member 38 is defined by the 
engagement of the extension portion 44 with 
the metal ring 56 of the conductor means 42. 
A single control switch 92 assembled as a 

part of the chassis unit 52 is used to completely 
change over the operation of the combination 
Set from its function as a receiver to a trans 
mitter and vice versa. The switch 92 (Figs. 6 
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and 8) extends longitudinally of the chassis 
unit 52 and to One side thereof across the tubes 
T-T5, inclusive. The switch 92 includes a 
stationary insulating member 193 of flat form 
and a movable insulating member 94 also of flat 
form and arranged for linear movement rela 
tive to the stationary member 93. Extending 
in linear alignment and arranged in a spaced re 
lation longitudinally of the stationary member 
93, are contacts 96 having engaging fingers 
97 and 98 (Fig. 31). As illustrated for the 

switch contact 96a in Fig. 8, the stationary 
member 93 is formed with an aperture 99 for 
receiving therein the finger portion 97 of the 
switch contact 96a. The finger portion 97 is 
thus retained substantially in the plane of the 
stationary member 93. It is to be understood, 
of course, that the above construction for the 
contact 96a is similar for all of the contacts 96. 
The movable member 94 carries contacts 20 

of substantially l-shape having a leg portion 
202 extending through a corresponding slot 203 
formed in the stationary member 93. The end 
264 (Fig. 3) of the leg portion 202 is anchored 
in the movable member 94 so as to be retained in 
a fixed position thereon. A second leg portion 
206 substantially normal to the leg portion 202 
is projected laterally away from a correspond 
ing slot 203 for positioning between the fingers 
191 and 98 of corresponding contacts 96. By 
virtue of the finger 97 being Substantially in 
the plane of the stationary member 93, the leg 
portions 206 are slidably supported for move 
ment on the member 93 and through the finger 
portions 9 and 98 whereby to slidably Sup 
port the movable member 94 on the stationary 
member 93. It is seen, therefore, that on linear 
movement of the movable member 94 relative to 
the stationary member 93 the contacts 20 are 
moved relative to corresponding contacts 96 to 
control the energization of the circuits aSSociated 
with the contacts 96. Contacts on the Station 
ary member 93 not engaged by any contacts 20 
on the slidable member 93 are indicated at 200. 
These contacts 200 are merely the lugs for other 
circuit connections. 
The operation of the switch 92 is manually 

controlled by a manually operated unit 207 oper 
atively supported on the housing 40 and to the 
outside thereof (Fig. 31). The unit 207 includes 
toggle or extensible means 208 comprising a pair 
of members 209 and 2 of substantially arcuate 
shape which are pivotally connected together at 
their adjacent ends by axis means 22. The end 
23 of the toggle member 2 is pivotally con 
nected by axis means 24 with a bracket member 
26 secured to the housing 40 by a screw or the 
like 2 so that the end 23 is in a fixed position 
relative to the housing 40. The end 28 of the 
toggle member 209 is pivotally connected by axis 
means 29 with a linearly movable member 22 
which is slidably supported on the housing 40. 
The linear movement of the siidable member 22 
is in the same direction as the linear movement 
of the movable member 94 of the switch 92, the 
member 22 having guiding rim portions 223 
thereon for receiving a guiding member 224 Se 
cured by a screw 226 to the housing 40. On press 
ing the toggle means 208 toward the right, as 
viewed in Fig. 31, the pivotal connection 22 be 
tween the toggle members 209 and 2 f is moved 
in an arcuate path which is substantially normal 
to the direction of linear movement of the slid 
able member 22 and hence to the direction of 
linear movement of the switch member 94. This 
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movement of the toggle means 208 linearly moves 
the end 28 of the toggle member 209 to in turn 
move the slidable member 22 in a linear direc 
tion. The position of the parts of the manually 
operated unit 207 when the toggle means is in a 5 
depressed condition is shown in dotted lines in 
Fig. 31. The movement of the pivotal connec 
tion 2?2 is limited by a cushioned bumper 22 
carried on the housing 40 and secured thereto by 
the ScreW 2. O 
The slidable member 22 has an extension 228 

thereon which extends through an opening 230 
formed in the housing 40. This extension 228 is 
in abutting engagement with a projection 229 Se 
cured to the movable switch member 94 and ex- is 
tending laterally therefrom through a slot 23 
formed in the stationary switch member 93. On 
movement of the pivotal connection 22 to the 
right, as viewed in Fig. 31, the extension 228. On 
the slidable member 22 f is moved downwardly to go 
in turn engage the projection 229 for movement 
therewith to their positions shown in dotted lines 
in Fig. 31. This downward movement of the pro 
jection 29 in turn linearly moves the movable 
member 94 in one direction relative to the sta. 25 
tionary member 93 and hence the contacts 20 
relative to the contacts 96 to control the radio 
circuits. 
On release of the toggle means 208 the toggle 

member 2 is initially moved by a spring mem- 30 
ber 232 out of a binding position with the toggle 
member 209. The continued movement of the 
toggle means 208 to its unoperated position is 
accomplished by a tension spring 233 (Fig. 8) con 
nected at one end to the stationary member 193 35 
and at its opposite end to the movable member 
94, the spring being partially positioned within 

a slot 234 formed in the stationary member 93. 
This action of the spring member 233 linearly 
moves the member 94 in an opposite direction 40 
relative to the member 93, with the engagement 
of the projection 229 with the extension 228 on 
the slidable member 22 returning the toggle 
means 208 to an idle position. When the man 
ually operated unit 207 is in the position indi- 45 
cated in full lines in Fig. 31, the set is connected 
for operation as a receiver. With the toggle unit 
207 in the position indicated in dotted lines in 
Fig. 31 the set is operated as a transmitter. It 
is seen, therefore, that changing the operation of 50 
the set from a transmitter to a receiver is auto 
matically accomplished simply by releasing the 
operating unit 20 and that the set will operate 
as a receiver SO long as the unit 207 is retained 
in a depressed position. The change over from 55 
receiving to transmitting and vice versa is accom 
plished in a minimum of time and without any 
delay for making adjustments between the re 
ceiving and transmitting Operations. 
The flat arrangement of the change-Over 60 

switch means 92 longitudinally of the chassis 
unit 52 and across one side of the tubes T-T5, 
inclusive, provides for the contacts 196 and 20? 
corresponding to an associated tube being sub 
stantially adjacent such tube without projecting 65 
any appreciable distance laterally from the 
chassis unit 52. By virtue of a tube and its as 
sociated contacts being adjacent each other only 
very short leads or connections are required for 
connecting the contacts of the switch 92 into to 
the tube circuits so as to substantially reduce the 
circuit losses resulting from long connections. A 
transparent insulating member 239 (Fig. 7) is 
arranged in a superposed relation with the Switch 
unit 92 and is secured at each end thereof to the S 

6 
radio chassis 52. The transparent insulating 
member 239 is adapted to have applied thereon 
suitable markings, indicated as 24A (Fig. 6), to 
facilitate the assembly and checking of the tube 
circuits. 
From a consideration of Figs. 6, 9 and 11 it is 

seen that the chassis unit 52 is completely con 
Structed as a pre-assembled unit which is of a 
substantially rectangular cross section over the 
entire length thereof. All of the resistor and 
Condenser elements for the various tube and cir 
cuit arrangements, the antenna, 36 and the 
change-over switch 92, are relatively arranged 
So as to be confined within a space defined sub 
Stantially by the transverse and longitudinal di 
mensions of a tube and associated Socket portion. 
The chassis unit, including the change-over 
Switch 92 and the antenna, 36, is thus adapted 
to be removed from or inserted within the hous 
ing 40 as a complete and compact package. 

In connection with the insertion of the chassis 
unit 52 within the housing compartment 48 it is 
Seen from Fig. 31 that the projection 229 on the 
change-Over switch 92 is moved adjacent the 
extension 228 on the slidable member 22A. The 
extension 228 and projection 229, therefore, do 
not in any way interfere with the assembly of 
the chassis unit 52 within the housing 40 and are 
completely operatively connected concurrently 
with the positioning of the chassis unit within 
the housing. 
With reference to Figs. 6 and 16 it is seen that, 

the upper end 242 of the antenna. 36 extends 
longitudinally beyond the end 2 of the chassis 
unit frame member 95. In the assembly of the 
chassis unit 52 within its corresponding com 
partment 38 in the housing 40 the end 27 thereof 
is initially inserted within the compartment S8 
and the antenna end 242 extended through an 
Opening 243 provided in the housing cover . 
he opening 243 has a threaded annular rim or 

Wail portion 244, the antenna, 36 being spaced 
from the cover 7, and the flange 244 by an in 
Sulating member 286 having one end 247 inserted 
Within the flange 244 and about the antenna. 
The opposite end 248 of the insulating member 
246 carries a rubber grommet 249 which is fitted 
about the antenna 36 to prevent moisture from 
passing along the antenna into the housing 40. 
AS illustrated in Fig. 2 the threaded annular 
flange 244 about the antenna, 36 is adapted to 
receive in threaded engagement thereon a cap 
mcmber 25f for covering the antenna, end 242 
When the Set, is not in use. When the antenna, 
f36 is being used the cap 26 is threadably en 
gaged with a threaded holding flange 262, the 
position of the cap in connection with the flange 
202 being shown in Figs. 1 and 32. When the set 
is not in use, therefore, the passage of any mois 
ture about the antenna, 36 or injury to the an 
tenna is positively eliminated by the protector 
cap 26. The cap 26 may be attached to the 
cover 77 by a chain or the like 263 to prevent 
the loSS thereof. Referring to Fig. 1 it is seen 
that the set is capable of use while the operator 
is in motion. Securing of the cap 26 with the 
ho, der 262 prevents any rattling of the cap when 
the Set is so used. 
The cover 77, the housing 40 and the chassis 

unit 52 are maintained in relative assembly posi 
tions by means now to be described. Referring 
to Fig. 3 it is seen that the end 43a of the parti 
tion member 43 is spaced inwardly of the open 
housing end 4 an amount sufficient to receive 
the chassis unit side member 58 within the com 
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partment 48 in a substantially flush fit with the 
housing end 4. The plate 58 is somewhat larger 
than the cross Sectional area of the compartment 
48 so that the peripheral portion thereof indi 
cated at 254 engages the partition member 43 
when the chassis unit 52 is positioned within the 
compartment 48. With the chassis unit in the 
compartment 48 a threaded aperture 255 (Fig. 
16) provided in a bOSS portion 256. On the frame 
member 95 at the end 27 thereof is in coaxial 
alignment with an aperture 25 in the housing 
cover TT. On tightening of a screw 258, which 
is extended through the aperture 257 for threaded 
engagement in the threaded aperture 256, the 
side plate 58 of the chassis unit 52 is drawn 
against the end of the partition member 43 and 
the cover 77 is firmly secured to the chassis unit 
52 and clamped in closing engagement with the 
housing 40 at the end 42 thereof. The single 
screw 258, therefore, in junction with the co 
operating action of the chassis unit 52 relative 

. 18 
ber gasket 28 in sealing engagement with the 
rim 27 and the end 23 of the projection 60. 

. By virtue of this sealed engagement and the 
water resistant character of the diaphragm 276 
moisture is prevented from entering the housing 
portion 6 while the moisture contacting the 
diaphragm 27, through the perforated cap 279, 
is incapable of injuring the same. 

0. 
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to the partition member 43 functions to securely . 
lock the cover 77 in a closed position while acting 
also to retain the chassis unit 52 in a fixed posi 
tion within the housing 40. The cover 7 is in 
tegrally formed with an apertured ear portion 
266 for connection with a strap 297 by axis means 
267 (Figs. 16 and 32), to be later noted. 
Moisture is prevented from entering the hous 

ing 40 from about the cover 77 by a gasket 25 
positioned within a peripheral groove 253 inte 
grally formed in the cover TT (Fig. 16). Thus 
when the cover 77 is positioned Over the hous 
ing end 42 the gasket 253 engages Such housing 
end to seal the same. The cover 66 for the 
housing end 4 is adapted for Sealing engage 
ment with the housing 40 by means of a gasket 
268 received in a marginal groove 269 integrally 
formed in the cover 66 (Fig. 5). On tightening 
of the locking means the gasket 268 is clamped 
against the housing end 4 in an obvious manner. 
The passage of any moisture into the housing 

80 from about the manually operated unit 20 
for the change-over switch 92 is prevented by 
a rubber hood 2 having a central portion pre 
formed to a shape corresponding to the shape 
of the toggle means 207 when the same is in a 
rest position and a fiat rim portion 272 for fire 
ting against the housing 40 (Figs. 3 and 31). 
The rim portion 272 is clamped against the 
housing 40 by a clamping plate 23 having ar. 
aperture 274 therein for receiving the toggie 
means 20 and the central preformed portion of 
the gasket 2'. , the plate 273 being secured to 
the housing 48 by screws or the like 23. 
The earphone unit 62, previously mentioned, is 

received within a housing projection 60 which is 
of ring shape and peripherally threaded at its 
open free end 273 (Figs. 32 and 33). The unit 
62 is essentially a dynamic speaker used for re 
ceiving purposes, and includes an annular body 
portion 274 receivable within the projection 60 
and a diaphragm 276 attached to an annular 
metal rim portion 27 extending peripherally be 
yond the periphery of the annular body por 
tion 274. The diaphragm 276 is coated with a 
suitable water repellent material So as to make 
the same impervious to moisture. A rubber gas 
ket 28 is positioned intermediate the free end 
273 of the projection 60 and the rim portion 2. 
A perforated insulating cap 279 is threadably 
engaged with the end 273 for closing the open 
side of the projection. When the cap 279 is 
threaded on the end 273 the inner surface there 
of engages the rim portion 277 to clamp the rub 

S5 

40 

45 

St. 

53 

65 

70 

s 

The microphone unit 3 (Figs. 32 and 34) is 
receivable within the annular housing portion or 
projection 55 and includes an annular body por 
tion 28 and a microphone diaphragm 282. A 
protector diaphragm 23 is composed of a water 
proof material, which does not interfere with the 
passage of sound waves to the microphone dia 
pragm 22, and is arranged in a superposed rela 
tion with respect to the microphone diaphragm 
282 but spaced therefrom by a spacer ring 284. 
In one commercial embodiment of the invention 
the protector diaphram 23 is composed of a rub 
berized cloth having a thickness of approximately 
.007', with the spacer ring 284 being about '' 
thick. The spaced assembly of the diaphragm 
282 and 28 is retained by a rubber gasket 286 of 
annular shape having an inwardly extending lip 
portion 28 at one end extended partially about 
the protector diaphragm 283 and a lip portion 
288 at the opposite end thereof for fitting about 
a shoulder 29 provided on the body portion 28. 
The microphone diaphragm 282 is thus complete 
ly enclosed by the gasket 286 and the protector 
diaphragm 283. The gasket portion 28 is of a 
greater diameter than the diameter of the open 
end 289 of the housing portion 65 so that when 
the unit 63 is positioned within the portion 65 
the gasket portion 28 fits over the end 289. A 
perforated cap 29 of insulation material is 
threadably engageable with the end 289 of the 
housing portion 65 and when screwed thereon 
clamps the gasket 286 against the housing end 
289 to completely seal the microphone unit 63. 
A metallic ring 292 may be positioned intermedi 
ate the cap member 29 and the gasket 286 to 
prevent any twisting action of the gasket by the 
cap menber when the cap member is being tightened. 
From a consideration of Figs. 1, 2 and 32, it is 

seen that the housing portions 60 and 65 project 
from a common side of the housing 4 while the 
manually operated unit 207 projects from a next 
adjacent side of the housing A. The housing 
portions 38 and 65 are inclined toward each other 
and are relatively spaced to provide for their use 
in the maraer of a telephone set as indicated in 
Fig. ... c. citiner words with the housing 4 slip 
ported ti one hand of the esperator the micro 
phone unit 53 is positioned near the operato's 
mouth while the earphone unit 62 is positioned 
near one of his ears. In the commercial embodi 
ment of the invention previously mentioned, the 
housing 49 is about a foot long and approximately 
three inches Square with the Weight of the entire 
unit being only about five pounds. The housing 
40 is thus capable of being easily grasped in one 
hand of the operator and by virtue of the light 
weight of the complete set can be readily and 
simply supported in an operating position which 
is common for both receiving and transmitting. 
The operating unit 20 for the change-over switch 
92 is arranged relative to the housing portions 
60 and 65 so as to be positioned below the hand 
of the operator which is used in holding the set 
in its operating position, as shown in Fig. 1. By 
merely opening and closing the hand, therefore, 
the unit 2 is operated to control the change 



9488,408 
19 

Över switch 92. It is seen, therefore, that the 
supporting of the set in an Operating position, 
and the manipulation of the operating unit 207 
to change from receiving to transmitting and vice 
versa is accomplished entirely by one hand of the 
operator, so that the other hand of the operator 
is left entirely free for taking notations or per 
forming other miscellaneous duties. An adjust 
able strap 297 connected at Opposite ends there 
of to the axis means 6 and 26 at the ends 4 
and 42, respectively, of the housing 40 may be 
utilized to facilitate the holding of the set by the 
operator. When the set is not in use the strap 297 
can be loosened sufficiently to serve as a sling 
for carrying the set on the operator's back. 
The operation of the set is best understood in 

connection with the circuit diagrams in Figs. 
35-40, inclusive. The complete circuit for the 
set is shown in Fig. 35, with the circuit portion 
utilized for receiving being shown in Fig. 37 and 
the circuit portion utilized for transmitting in 
Fig. 39. For the purpose of simplicity and clarity 
of description the change-Over switch 92 will 
be considered as comprised of 14 sections A-H, 
and J-O, both inclusive, and the parts of the 
control circuit will be described relative to their 
functions as controlled by these switch sections. 
is is to be understood of course that correspond 
ing parts in all of the figures will be designated by 
like numerals of reference, 

Referring to Fig. 35 the change-Over Switch 
92 is shown in full lines in a position providing 
for the operation of the set as a receiver. For 
this condition of operation, therefore, reference 
will be made to both Figs. 35 and 37, the latter 
figure showing only the receiving circuit. 

In a receiving condition, the set acts as a five 
tube superheterodyne receiver consisting of one 
RF amplifier stage including the tube T, one 
Oscillator mixer stage including the tube T2, one 
IF amplifier stage including tube T3, one diode 
detector and first audio amplifier stage including 
tube T4, and one audio power output stage in 
cluding the tube T5. 
With the change-over switch 92 in a position 

for receiving, the Switch section. A connects the 
Crystal M across the grid 300 and the screen 
grid 30 of the tube T2. The connection of the 
crystal M in this manner provides the necessary 
coupling for oscillation. 

Section B connects a voltage divider W illus 
trated as comprised of three resistors across a 
resistor R4 to be later noted. This voltage 
divider W provides the grid bias voltage for the 
tubes T, T2 and T5, the grids for these tubes 
being indicated at 302, .300, 303, respectively. 
The Switch section C connects the control grid 
302 of the tube T into the AVC circuit of the 
diode detector tube T4. 
Switch section ID connects the antenna, 36 to 

the tuning condenser CT. The section E con 
nects the plate 304 of the tube T to the coupling 
Condenser CO of the signal grid 300 of tube T2. 
The Switch section F connects the oscillator feed 
back condenser C6 to ground. Section G puts 
the voltage dropping resistor. R O in series with 
the plate 304 of tube T. Section H connects 
the 'B' battery 5 to the plate 306 and screen 
grid 307 of the tube T3. The section H also 
Connects the voltage dropping resistor R. in 
series with the plate 308 of tube T5. 
The Section J of the change-Over switch 92 is 

not shown in the receiver circuit of Fig. 37 since 
it functions to ground the microphone unit 63 
When the set is utilized for receiving. The switch 
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section K connects the terminal A of the filament 
309 of the tube T3 to the 'A' battery 49 and dis 
connects One section of the two-section filaments 
3 and 32 in the tubes T and T5, respectively, 
from the 'A' battery in a manner which will be 
later explained. The switch sections L, and M 
are connected together electrically through con 
tact 20 on the movable switch member 94 of 
the change-over switch 92. When contact 20' 
is in its receiving position shown in Fig. 37 and 
in full lines in Fig. 35, the dropping resistor R6 
is connected in series with the screen grid 33 of 
the tube T5. These switch sections I, and M also 
place the dropping resistor R? 7 in series with the 
screen grids 34 and 30 of tubes T and T2, re 
spectively, and connect the "B" battery 5 to the 
plate 304 of tube T. W 
The sections N and O are electrically connected 

together through a second contact 20' of the 
change-over switch 92. The contacts 20 f' are 
substantially L-shaped, as shown in Fig. 8, for 
contact with two terminals f 96 on the long por 
tion an a single terminal 96 on the short portion 
thereof. These sections. N and O place the ear 
phone unit 62 across the audio choke L6 and 
the plate 308 of tube T5. The sections N and O 
also place the dropping resistor R. 9 in series 
with the earphone unit 62 to reduce the intensity 
of the signal in the earphone unit. 
When the set is to be operated as a receiver 

the antenna, 36 is series tuned by the mica trim 
mer C. The signal voltage developed across C. 
is amplified by the tube T and applied to the 
grid 300' of the tube T2. In the mixer oscillator 
tube T2, the incoming signal is mixed with the 
OScillator signal generated in the tube and pro 
duces a beat frequency plate current of 455 kc. 
The oscillator uses a crystal M in a crystal cir 
cuit, previously noted, and functions at 455 kc. 
above the carrier or incoming signal frequency. 
For a particular frequency at which the set is to 
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be operated the receiver crystal. Mil, therefore, is 
455 kc. higher in frequency than the transmitter 
crystal M2. 
The beat frequency or IF signal produced in 

the mixer tube T2 is amplified by the tube T3 
and is applied to the diode section 36 of the 
tube T4. Due to the detection process the modu 
lated TF signal is demodulated, and an audio 
voltage is impressed across the resistor R20 which 
is the grid resistor of the pentode section, or 
grid 37, of the tube T4. The signal is then 
applied to the grid 303 of the tube T5, the power 
amplifier, where it is further amplified and then 
applied to the earphone unit 62. 
The inductance or antenna coil L functions 

as a loading coil which aids in resonating the 
antenna. 36. The grid resistor R2 of tube Ti, 
provides a DC path for the bias voltage applied 
to the grid 302 of tube Tf. 
is an RF bypass for the circuit of the filament 
3 of tube T an functions to reduce regenera 
tion. The condenser C2 bypasses the RF current 
from the screen grid 34 of tube T. Bypassing 
of this RF current by the condenser C2 is rend 
ered more effective by the resistor Rf8 which 
increases the impedance of the path through the 
'B' battery 5. This arrangement is commonly 
called a decoupling filter. The resistor Rf8 also 
reduces the current flow in the Screen grid 34 
of the tube T. 
The permeability tuned inductance L2 pro 

vides the RF plate load for the tube T and is 
resonated by a capacity made up of the distrib 
uted capacity of the coil, the output capacity of 

The Condenser C8 
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the tube T, the input capacity of the tube 2, 
and the capacity of the circuit wiring for such 
tubes, :gray 
A coupling filter for the circuit of the plate 304 

of the tube T consists of the condenser C and 
resistor R. O. The resistor RO also serves to 
lower the D. C. plate voltage on the tube T 
which reduces its plate current and gives a more 
economical operation of the 'B' battery. In 
other words the resistor R functions to de 
crease the current flow from the battery 5 
through the plate 304 of tube Tt when the set 
is operating as a receiver. 
The condenser CO in the circuit of the grid 300 

for the tube T2 functions as a Coupling Conden 
Serfor the passage of an R. F. current to the grid 
300, but prevents any D. C. plate voltage from 
tube T reaching the grid 800, the resistor. for 
grid 300 being R. Resistors R and R4 provide 
the bias voltage for the grid 300 of the oscillator 
and mixer tube T2 as well as the bias voltage for 
the audio output tube T. A. D. C. voltage suit 
able for biasing purposes is produced across the 
resistors R3 and R because of the grid current 
which exists as a result of driving the oscillator 
grid 300 positive. The voltage divider W pre 
viously mentioned, provides the proper values of 
grid bias for the tubes T, T2 and T3 when neces 
sary to reduce regeneration. 
A filter for the automatic volume control (A. 

W. C.) applied to the grids 302, 300, and 303 of 
the tubes T, T2, and T3, respectively, is com 
prised of condensers C3 and Cl4 and resistor R9. 
The A.V. C. voltage is obtained from the detector 
load resistance made up of the resistors R3 and 
R4. The filter removes the audio component 
of the detector Voltage from the D. C. component 
which is used for the A. W. C. function. 
The condensers C5 and C2 function as bypass 

condensers to prevent a voltage of the Oscillator 
frequency getting into the control grids 302 and 
303' of the tubes T and T5, respectively, through 
the bias system. The condenser C4 is a neutraliz 
ing condenser. It reduces the voltage of the Oscil 
lator frequency on the signal grid 300 of tube 
T2, due to coupling within the tube, by feeding 
back a voltage of the oscillator frequency out of 
phase with the internal coupled voltage. 
An R. F. choke L3 serves as a shunt feed ar 

rangement for the screen grid 30 of tube T2 and 
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50 further provides a low resistance path to the D. C. 
screen current and a high impedance path to the 
R. F. screen current. The condenser C and 
resistor R.T. make up a decoupling filter for the 
screen circuit of tube T2. 
The first I. F. transformer L, is illustrated as 

composed of two coils 39 and 32, wound on iron 
cores and surrounded by an iron sleeve 322 to 
provide for the use of small coils of high induct 
ance. The coils 39 and 32 are tuned by the 
trimmers C5 and C6, respectively. The re 
sistor R8 which is contained within the iron shield 
322 functions to broaden the response of the 
transformer. 
Condensers C and resistor R2 make up a 

decoupling filter for the screen grid 30 of the 
tube T3. A decoupling filter for the plate circuit 
of tube T3 is comprised of condenser C8 and 
the resistor R5. 
A second I. F. transformer L5 is comprised of 

primary and secondary coils 323 and 324, re 
spectively, wound on corresponding iron Cores and 
surrounded by an iron sleeve 326, a trimmer con 
denser C9 being used to tune the secondary Winding. 
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The resistor Rf4 is the detector load across 
which the audio voltage is obtained. Resistor 
R3 in conjunction with condensers C20 and C2 
make up a filter to remove the I. F. Component 
from the audio component of the detector voltage. 
The condenser C22 couples the detector to grid 
37 of tube T4 and prevents the D. C. component 
of the detector voltage from biasing this grid 
3. The grid resistor R20 of the tube T4 has a 
resistance of fo million ohms so that the small 
amount of grid current which exists in the tube 
T4 and flows through this resistor provides ad 
ditional bias for this tube on large signal inputs. 
The condenser C25 is an I. F. bypass to elimi 
nate any I. F. Current which exists in the circuit 
of the plate 327 of tube T4 from getting into the 
audio plate load resistor R22 for the tube T5. 
The condenser C26 and resistor R2 make up a 
decoupling filter for the screen grid 328 of the 
tube T. Resistor R22 is the plate load for the 
tube T4, and C2 is the coupling condenser. 

Resistor R23 is the grid resistor of tube T5. 
The condenser C29 and resistors R24 and R6 
serve as a decoupling filter for the screen grid 
33 of the tube T5. The resistor R6 also helps 
reduce the current drain on the 'B' battery 5 
by lowering the voltage on the screen grid 33. 
A low resistance D. C. path for the plate current 
in tube T5 is provided by the audio choke L6 
which also offers a high impedance path to the 
audio plate current. A decoupling filter for the 
plate 308 of the audio amplifying tube T5 is 
provided by the condenser C80 and resistor R. f. 
The resistor Rf also serves as a dropping resistor 
to lower the voltage in the plate 308. A condenser 
C24 prevents the D. C. plate voltage from reach 
ing the earphone unit 62. 
The circuit for the flaments 3, 33, 309, 332 

and 32 for the tubes T-T), inclusive, when the 
set is operating as a receiver is shown in Figs. 36 
and 38. The filament terminals indicated as a 
and gy, and the 'A' battery terminal Xa in Figs. 
36 and 38 correspond to the like terminal refer 
ence characters in Figs. 35 and 37. As previously 
mentioned the filaments 3 and 32 for tubes 
T and T5, respectively, are of two-section type, 
the filament 3 it including sections 333 and 334, 
and the filament 32 including sections 336 and 
337. With the switch section K in a position 
for a receiving operation of the set the single sec 
tion filaments 33, 309, and 332, and only the fla 
ment sections 333 and 336 of flaments 3 and 
32, respectively, are connected to terminal Xa 
for receiving energy from the 'A' battery 49, the 
circuit for the filament sections 34 and 337 be 
ing open at the switch. K. By virtue of this ar 
rangement of the flament circuit the drain on 
the 'A' battery 49 is reduced for receiving oper 
ation when current requirements for efficient sig 
nal reception are less than the current require 
ments for efficient signal transmission. The en 
ergy of the 'A' battery is thus conserved during 
receiving so as to be available for the increased requirements in transmitting. 

Referring to Fig. 35 the positions of the switch 
sections A-H, and J-O, both inclusive, are 
shown in dotted lines in the positions they occupy 
when the set is operated as a transmitter. Each 
section will be described with respect to its con 
trol of the transmitter portion of the circuit in 
Fig. 35, the transmitter circuit being shown in Fig. 39. 
When the combination Set is operating as a 

transmitter only four tubes are used, the I. F. 
amplifier tube T3 being eliminated. The tube 
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T for transmitting acts as an RF power amplifier 
tube, the tube T2 as an oscillator, tube T as a 
microphone amplifier, and tube T as a modu 
lator. 

Section. A connects the transmitter crystal M2 
with the screen grid 30 of the oscillator tube T2 
in a crystal circuit arrangement. 
The section B of the change-over switch 92 

disconnects the voltage divider V which, when 
the set was being operated as a receiver, provided 
the grid bias voltage for the tubes T and T2 
and T3. Switch C connects the control grid 2 
of tube T to the grid leak resistor R. The seco 
tion D connects the antenna 3 to the plate 04 
of the RF amplifier tube T, while the switch 
section Econnects the plate 804 to the RF amplis 
fier tank condenser Cf2. 
The section F connects the condenser C to 

the oscillator grid 302 of the tube T2, and sec 
tion G shorts out the resistor RD from the plate 
3O4 of the tube T. Section H disconnects the 
“B” battery 5 from the plate 306 and screen grid 
307 of the tube T3 and also shorts out the re 
sistor Rff from the circuit of the plate 308 of 
the tube T5. 
The switch section. J connects the microphone 

unit 63 to the grid 37 of the first audio ampli 
fier tube T. 

Section K operates to disconnect the filament 
309 of the tube T3 from the 'A' battery, and 
to connect the second sections 33 and 33 of the 
filaments 3 and 32 of tubes T and T5, respec 
tively, with the "A" battery as will be later de 
scribed in connection with Fig. 40. 
The electrically connected sections I and M 

short the resistor R6 out of the circuit of the 
screen grid 3f2 of tube T5, and the resistor RT 
out of the screen grid circuits of tubes T and 
T2. The connected switch sections N and O con 
nect the screen and plate circuits of the R. F. 
amplifier tube T to the plate 308 of the modula 
tortube T5. 
When the set is operating as a transmitter the 

R. F. carrier is generated in the oscillator sec 
tion of the tube T2. The crystal M2 used for 
transmitting operates at a frequency which is 455 
kc. lower than the frequency of the crystal M 
used when the set is operating as a receiver, as 
was previously noted. The generated R.F. sig 
nal is applied to the grid 302 of the tube T 
where it is amplified and fed into the antenna 
36. The antenna, is coupled to the amplifier tank 
or tuned circuit by an impedance matching net 
work of the Pi type in which the capacity be 
tween the antenna rod and housing makes up one 
shunt branch. 
The microphone output is amplified by the 

pentode section 37 of tube T4 and then applied 
to the grid 303 of tube T5 where it is further 
amplified. The output of tube T5 is then fed 
into the plate circuit of tube T of the R.F. ampli 
fier. It is to be noted that since the Screen grid 
34 of tube T is tied to the lower end of coll 2 
that the modulating voltage is introduced into 
the screen grid circuit as well as the plate cir 
cuit. This arrangement improves the percentage 
and quality of modulation. The earphone unit 
62 is also connected across the audio output So 
that the operator can hear what he is saying. 
This arrangement is referred to as a side tone. 
When the tube T2 is operating in the trans 

mitter circuit only the oscillator Section thereof 
is utilized. The resistors R3 and R4 make up the 
grid leak which provides the bias voltage for the 
oscillator grid 302'. The D. C. voltage developed 
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across R4 is used also for the grid bias for the 
modulator tube T. 
The R. F. choke L3 provides a shunt feed ar 

rangement for the screen grid 30 of the Oscil 
lator tube T2, with the condenser C6 determining 
the amount of feed back to the grid. A circuit 
bypass for the screen grid 30 of tube T2 is pro 
vided by a condenser C. Condenser C9 func 
tions as a coupling condenser and provides a path 

O for the R. F. current to the grid 302 of the R. F. 
power amplifier T, but prevents the D. C. screen 
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grid voltage from being applied to the grid 302. 
The resistor R6 is a grid leak and provides the 
bias voltage for the grid 302. An R. F. by pass 
for the screen grid 34 of tube T is provided by 
the condenser C2. 
The coil L2 serves as an R. F. amplifier tank 

coil and C2 as an R. F. amplifier tank condenser. 
The condenser Cl2 also acts as one branch of 
the Pi network connecting the antenna. 36 to 
the amplifier tank. The capacity between the 
antenna rod and the housing acts as the other 
shunt branch of the Pi network. The antenna 
coil L is the series branch of the Pinetwork and 
serves as an antenna loading inductance. 
Condenser C3 is the R. F. bypass for the plate 

circuit of tube T. In order to provide ready 
access to the plate current measurement neces 
sary for tuning up the antenna stage properly 
there is provided a current jack 34 in the plate 
circuit of the tube T. 
The grid resistor R20 for the tube T4, also acts 

as a load resistor for the microphone unit 63. A 
decoupling filter for the screen grid 328 of tube 
T4 consists of the resistor R2 and condenser 
C26. Resistor R2 also serves to obtain the 
proper operating Voltage on the screen grid, with 
the resistor R22 furnishing the plate load. Con 
denser C2 functions as a coupling condenser, 
and R23 as the grid resistor of the tube T5. 
The decoupling filter for the screen grid 3 3 of 

tube T5 is comprised of the condenser C29 and 
resistor R24. Condenser C28 produces a low im 
pedance path around the modulator choke L6 
for the current of the carrier frequency. This is 
necessary since the R. F. amplifier tank and 
modulator choke are connected in Series. A low 
resistance path to the D. C. plate current of the 
modulator tube T5 and R. F. amplifier tube T. 
is accomplished by the modulator choke L6 which 
offers a high impedance load to the audio fre 
quency plate current of the modulator. 
Over loading of the monitoring earphones is 

prevented by the resistor R 9, since the audio 
output for modulating the R. F. amplifier is quite 
high. A condenser C24 removes the D. C. plate 
voltage of the tube T5 from the earphones, while 
condensers CS and C are 'B' battery by 
paSSeS. 

It is to be noted that the condensers C4, C3, 
Cl4, C23 and C25, and resistors R., R9, R3, RA4, 
and the resistors of the voltage divider W are 
Without use when the set is operated as a trans 
mitter, their functions when the set is operated 
as a receiver having been previously explained. 
The circuit arrangement of the filaments 3 

33, 309, 332 and 32 for the tubes T-T5, in 
clusive, for transmitter operation is shown in Fig. 
40. The filament 309 of the I. F. amplifier tube 
T3 is open at the switch K since this tube is not 
utilized for transmitting. However, the remain 
ing filaments, including both sections of each of 
the filaments 3 and 32 are in series connec 
tion with the 'A' battery so that tubes T, T2, 
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T4 and T5 are operated at maximum output for 
transmitter operation. 
From a consideration of the above description 

and drawings, therefore, it is seen that the in 
vention provides a combination radio receiver and 
transmitter set which is of a very compact con 
struction, light in weight, and which is complete 
ly self-contained as to the antenna, source of 
energy supply, and all of the necessary operating 
component parts. In the commercial embodi 
ment hereinbefore referred to eficient Communi 
cation is attained over distances of approximate 
ly one to five miles depending upon the ground 
resistance. All of the parts of the set are pre 
assembled into a minimum number of complete 
units to provide for the individual assembly and 
removal of these units relative to the housing 
therefor as separate packages. These various 
preassembled units may be kept in stock and be 
cause of their being readily interchangeable in 
the housing, new units may be substituted in the 
complete set for those units requiring Service 
work or adjustments thereon. The set is thus 
adapted for substantially continuous service. All 
of the parts included in the set are clearly indi 
cated as to type, and means are provided for the 
assembly of these parts in only one position to 
assure their proper relative assembly. No tuning 
or adjustments are required for the sets while in 
service, and only a single switch is utilized for 
changing the set from transmitting to receiving 
and vice versa. Because of this simplicity in con 
struction, assembly, and operation of the set, it 
may be readily operated efficiently by an unskilled 
operator. It is to be noted also that the combina 
tion set is immediately operative on turning on 
of the energy supply Switch so that communica 
tions may be carried on while the operator is en 
route to a destination or after he has arrived at 
such destination. 
Although the invention has been described 

with specific reference to a particular embodi 
ment thereof, it is to be understood that it is not 
to be so limited, since changes in the parts and 
in their relative arrangement can be made there 
in which are within the full intended scope of 
this invention as defined by the appended claims. 

claim: 
1. A self-contained combination radio receiver 

and transmitter set adapted to be held in one 
hand by the operator therefor, and in but one 
position for both receiving and transmitting in 
cluding a housing member, microphone and ear 
phone means relatively arranged on said hous 
ing so as to be simultaneously in position near 
the mouth and an ear, respectively, of the op 
erator when the set is in said one position, means 
for supplying all of the energy to said set, con 
bination transmitter and receiver circuit means, 
with said energy supply means and circuit means 
being carried within said housing member, an 
antenna operatively connected with said circuit 
means and extending outwardly from said holls 
ing member, and switch means for changing the 
operation of said set as a receiver or transmitter 
having an actuating portion projecting from said 
housing and positioned thereOn so as to be na 
nipulated by the hand of the operator supporting 
said set. 

2. A self-contained radio receiver and trans 
mitter set adapted to be held in one hand by 
the operator therefor and in but one position 
for both receiving and transmitting including an 
elongated housing member, a preassembled chas 
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sis unit, battery units electrically connected with a 
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said chassis unit, said chassis and battery units 
being completely enclosed within said housing, 
microphone means projecting from one side of 
said housing, earphone means projecting from 
said one side of the housing and in a spaced re 
lation with said microphone means, and switch 
ing means for interchanging the receiving and 
transmitting operations of said set having a man 
ually operated portion projecting from another 
side of said housing, said manually operated por 
tion projecting from another side of said hous 
ing, said manually operated portion being ar 
ranged relative to said microphone and earphone 
means so as to be positioned under the one hand 
of the operator when the set is in said one po 
sition. 

3. A self-contained radio receiver and trans 
mitter set adapted to be supported and entirely 
operated by one hand of the operator and in 
cluding an elongated housing member having a 
pair of projecting portions on one side thereof, 
microphone means in one of Said projecting por 
tions, earphone means in the other of said pro 
jecting portions, said two projecting portions 
being relatively arranged. So that when the set 
is in said hand supported position listening and 
speaking can be carried on interchangeably by 
the operator without changing said position, with 
said housing being open at one end, a preassem 
bled chassis unit including extensible antenna, 
means, battery units for supplying the energy to 
said chassis unit, means dividing said housing 
longitudinally into compartments corresponding 
to said battery units and preassembled chassis 
unit, with said battery and chassis units being 
receivable in a corresponding compartment 
through the open end of said housing, and said 
antenna being extended from the Opposite end of 
said housing, cover means for closing said Open 
housing end, switch means for Switching from 
transmitting to receiving and vice versa having 
a manually operated portion extending through 
another side of said housing, said operating por 
tion being positioned relative to said two project 
ing portions so as to be positioned under the hand 
of the operator for manipulation when the Set 
is in said hand supported position. 

4. A self-contained combination radio receiver 
and transmitter set adapted to be held in One 
hand by the operator therefor including a hous 
ing, combination receiver and transmitter circuit 
means, energy supply means for said circuit 
means, with said latter two means being within 
said housing, a hand-hold portion on said hous 
ing, an antenna supported on said housing and 
extending outwardly therefrom, Switch means at 
said hand-hold portion adapted to be operated 
by the hand holding the set for changing the Op 
eration thereof as a receiver or transmitter, and receiving and talking means on the housing rigid 
with reference thereto and adapted to be used 
by the operator when the set is held adjacent 
the mouth and ear of the Operator. 

5. A combination radio receiver and transmit 
ter set self-contained within a housing member 
adapted to be held in one hand of the Operator 
for the set, circuit means and means for supply 
ing all of the energy to said circuit means located 
within said housing, talking and receiving por 
tions adapted for positioning adjacent the mouth 
and ear, respectively, of the operator when the 
set is held for operation, and an antenna for both 
transmitting and receiving operatively connected 
with said circuit means and adjustable in and 
out of said housing. 
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6. In a self-contained radio receiver and trans 
mitter set adapted to be submerged in water, a 
housing having a pair of open ends, means divid 
ing said housing longitudinally into a plurality of 
compartments, a preassembled chassis unit in 
cluding an antenna adapted to be inserted in one 
of said Compartments, means for supplying en 
ergy to Said radio apparatus adapted to be re 
ceived in the other of said compartments, a 
cover for each of said open housing ends, means 
for sealing each of said covers in water tight 
engagement with said housing, said antenna be 
ing positioned longitudinally within said housing 
and extended outwardly therefrom through an 
opening in one of said covers, means in sealing 
engagement with said antenna and said one 
cover, switch means for selectively changing the 
operation of said apparatus as a receiver or a 
transmitter having a manually operated portion 
projecting from one side of said housing, water 
proof means extended about said switch means 
and in sealed engagemen, with said housing, 
said housing having a pair of spaced projecting 
portions on another side thereof, with each pro 
jection being open at the end thereof, micro 
phone means in One of said housing portions, ear 
phone means in the second of said housing por 
tions, water repellant diaphragm means extended 
across the Open end of each of said housing por 
tions, and means retaining each of said dia 
phragm means in sealed engagement with the 
open end of a corresponding housing portion. 

7. In radio equipment, a preassembled chassis 
unit having a plurality of circuits and circuit 
elements and including switch means for said 
circuits extending substantially over one side of 
said chassis unit, a plurality of exposed spaced 
contacts on said switch means disposed in prox 
imity to said circuit elements to which they are 
respectively connected, and a transparent insu 
lating member superposed on said switch means 
in covering relation with said contacts, said 
transparent member having markings applied 
thereon for indicating the circuits controlled by 
said contacts, 

8. A preassembled chassis unit for radio equip 
ment utilizing vacuum tubes comprising, an elon 
gated frame member having two portions form 
ing an L-shaped cross-section, longitudinally 
spaced base members mounted in one of said por 
tions for receiving said vacuum tubes in posi 
tions projecting across the other of said frame 
portions, circuit elements electrically connected 
to said tube base members, an elongated switch 
means extending longitudinally of said chassis 
and having sfaced contacts connected to said cir 
cuit elements and individually in proximity 
thereto, said switch means, all of said circuit 
elements and their connections being disposed 
substantially within the confines of the trans 
verse dimensions of said base members and tubes 
mounted therein, whereby said chassis unit is 
generally of a rectangular cross sectional shape 
over its entire length. 

9. A portable radio telephone receiving and 
sending unit comprising a casing, a microphone 
and a receiver supported by said casing and 
spaced and angularly positioned to be placed in 
simultaneous juxtaposition to the mouth and 
ear respectively of the operator, said casing hav 
ing a handle portion by which the casing may 
be supported by one hand of the operator with 
the microphone and receiver in juxtaposed posi 
tion, and a complete radio transmitting and re 
ceiving apparatus located within the casing and 
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Operatively connected to said microphone and 
receiver, 

10. A portable radio telephone receiving and 
sending unit comprising a casing, a microphone 
and a receiver supported by said casing and 
Spaced and angularly positioned to be placed in 
simultaneous juxtaposition to the mouth and ear 
respectively of the operator, said casing having 
a handle portion by which the casing may be sup 
ported by one hand of the operator with said 
microphone and receiver in said juxtaposed posi 
tion, a complete radio transmitting and receiving 
apparatus located within the casing and opera 
tively connected to said microphone and receiver, 
and an antenna for Said apparatus extending 
from and supported by said casing. 

11. A portable radio telephone receiving and 
sending unit comprising a casing, a microphone 
and a receiver supported by said casing and 
spaced and angularly positioned to be placed in 
simultaneous juxtaposition to the mouth and 
ear respectively of the operator, said casing hav 
ing a handle portion by which the casing may be 
supported by One hand of the operator with said 
microphone and receiver in said juxtaposed posi 
tion, a complete radio apparatus within said cas 
ing adapted to operate alernatively to transmit 
and receive radio telephone signals and opera 
tively connected to said microphone and receiver, 
a device for selectively causing said apparatus to 
operate to transmit or receive signals, and an 
antenna for said apparatus supported by said 
casing. 

12. A self-contained portable radio telephone 
sending and receiving unit including a casing 
consisting of a pair of housings connected by a 
handle adapted to be grasped by a hand of the 
operator to support the entire casing thereby, a 
microphone in one of said housings and a receiver 
in the other, said microphone and receiver being 
so spaced and positioned that they may be lo 
cated simultaneously in juxtaposition to the 
mouth and ear respectively of the operator when 
the operator supports the casing by said handle, 
and a complete radio transmitting and receiving 
apparatus located within said casing and opera 
tively connected with said microphone and re 
ceiver. 

13. A portable radio telephone sending and re 
ceiving unit including a casing consisting of a 
pair of housings connected by a handle adapted 
to be grasped by a hand of the Operator to sup 
port the entire casing thereby, a microphone in 
one of said housings and a receiver in the other, 
said microphone and receiver being so spaced 
that they may be located simultaneously in jux 
taposition to the mouth and ear respectively of 
the operator when the Operator supports the cas 
ing by said handle, radio apparatus within said 
casing adapted to operate alternatively to trans 
mit and receive radio telephone signals and Oper 
atively connected to said microphone and re 
ceiver, a switch for energizing said apparatus, 
and a device for selectively causing said appa 
ratus to operate to transmit or receive signals. 

14. A portable radio telephone sending and re 
ceiving unit including a casing consisting of a 
pair of housings connected by a tubular handle 
adapted to be grasped by a hand of the operator 
to support the entire casing thereby, and a micro 
phone in one of said housings and a receiver in 
the other, said microphone and receiver being 
so spaced that they may be located simultane 
ously in juxtaposition to the mouth and ear 
respectively of the operator when the operator 
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supports the casing by said tubular handle, and 
radio sending and receiving apparatus located 
in said casing, said radio apparatus including A 
batteries located in said tubular handle. 

15. A self-contained portable radio apparatus 
comprising, a housing member adapted to be 
held in one hand of the Operator of the Set, a 
combined radio receiver and transmitter circuit 
means in said housing member, said housing 
member including provisions therewithin for re 
ceiving all requisite power supply means for said 
circuit means, and transmitting and reproduc 
ing devices disposed for positioning adjacent the 
mouth and ear, respectively, of the operator when 
the set is held in an operating position. 

16. A self-contained portable radio apparatus 
comprising, a housing member adapted to be held 
in one hand of the Operator of the set, a combined 
radio receiver and transmitter circuit means in 
said housing member, said housing member in 
cluding provisions therewithin for receiving all 
requisite power supply means for Said circuit 
means, and a microphone and speaker, said hous 
ing member having projecting portions enclos 
ing said microphone and speaker and disposed 
and proportioned for positioning adjacent the 
mouth and ear, respectively, of the operator when 
the set is held in an operating position. 

17. A self-contained portable radio apparatus 
comprising, a housing member adapted to be held 
in one hand of the Operator of the set, a combined 
radio receiver and transmitter circuit means in 
said housing member, said housing member in 
cluding provisions therewithin for receiving all 
requisite power supply means for Said circuit 
means, transmitting and reproducing devices dis 
posed for positioning adjacent the mouth and 
ear, respectively, of the Operator when the set is 
held in an operating position, and an antenna 
means for said circuit means receivable within 
said housing member. 

18. A self-contained portable radio set com 
prising a housing having an extendable antenna 
for use in combination with radio circuits therein 
including energy supply means therefor, said an 
tenna having at least one rigid extendable con 
ductive member, means within the housing for 
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mounting said member to permit movement 
thereof to either one of two positions, switch 
means positioned in COOperative relation to said 
one conductive member at one of said positions, 
cooperating means between said one member and 
said switch means to operate the latter responsive 
to movement of said one conductive member 
whereby the switch means is in closed circuit 
position when the antenna is fully extended and 
such position of the switch means is visually in 
dicated by the extended antenna. 
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