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UNITED STATES

1,655,985

PATENT OFFICE.

FRANK CONRAD, OF PITTSBURGH,
ELECTRIC & MANUFACTURING

PENNBYLVANIA, ASSIGNOR TO WESTINGHOUSE
COMPANY, A CORPORATION OF PENNSYLVANIA.

WIRELESS RECEIVING CABINET.

Application filed Aprii 18, 1922, Serial No. 555,215,

My invention relates to wireless telegraph

. circuits and apparatus and more es ecially

5
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to cabinets adapted to embody wireless re-
ceiving systems. . .
In its broad aspect, the principal object
of my invention is to provide ‘& unita
structure, as, for instance, a cabinet, whic
is of simple, compact and rugged design,
yet pleasing in appearance, and which is
adapted to contain a complete wireless re-
.celving system, together with a loud-speak-
mg device therefor. ' . .
More specifically, another object of my in-
. vention is to dispose the customary wireless
recelving apparatus in a cabinet in such

. Manmer that the various parts and circuit
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terminals. therefor
all times,

Other objects of my invention will ap-
pear more fully from the following descrip-
tion of the nature, mode of operation and
constructional details thereof. - '

According to my invention, I provide a
cabinet comprising a chamber having a lat-
ticed opening in one wall and an antenna

are readily accessible at

~and battery terminal connectors in an oppo-
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* suitable design.
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site wall thereof. A 1id for sald chamber
may be hinged to the latter wall. A hollow
cover is provided for said lid in order to ob.-
tain a closed space immediately above the
1id. : .

In one form of structure embodying my
invention, the cover is hinged to the edge of
said lid. In a preferred structure, however,
the cover is hinged to the same wall as the
lid. The cover and lid may be maintained
in elevated positions by means of latches of
A sound-amplifying device,

as, for instance, a horn, is so disposed in said

chamber that the large end of said horn -

faces said latticed portion. -'Wave-respon-
sive apparatus, such as is usually associated
with a wireless receiving system, is support-
ed from the under side of said hinged lid
in any approved manner. ‘

My invention further consists in the con-
structional details and arrangements here-
inafter described and claimed and shown in
the accompanying drawing, wherein

Figure 1 is a diagrammatie view of cir-
cuits and apparatus embodying my inven-
tion; ,

Fig. 2 is a side elevational view, shown

~ partially in section on the line II—IT of

Fig. 3, and illustrating a form of cabinet
adapted to contain
ratus shown in Fig. 1.
ig. 3 is a top plan view of the structure
of Fig. 2 with the hinged cover removed;
Fig. 4 is a front elevational view of the
structure shown in the previous figures, with
the cover closed, and illustrating the pre-
ferred lattice work design; , ‘
Figs. 5 and 6 are front and side eleva-
tional views, respectively, of a modified cab-
inet design embodying my invention;
Fig. 7 is an enlarged fra
tional view of the structure s own in Figs.
5 and 6, illustrating the hinge connections
of the lid and the cover member to the
walls of the cabinet. :
In Fig. 1 is shown one type-
circuit, which is adapted to Ee
a receiving cabinet embodyin,
tion, said circuit comprising,

of receiving
employed in

my inven-
‘In general, g

radio-frequency amplifier tube 1, which is

associated with input and output circuits
coupled for regenerative action, a resistance-
coupled detector tube 2 and a
cade-connected resistance-couple
quency amplifier tubes 8 and 4,

The radio-frequency amplifying tube 1
comprises an anode 5, a controlling grid .6
and a hot cathode 7, the latter having exter-
nal circuit terminals 8 and 9, The input
circuit of the radio-frequency amplifying
tube 1 extends from the grid 6 to the hot-
cathode terminal 8 through = conductor 11,
stationary and movable coils 19 and 13, re-
spectively, of a variometer 14, a conductor
15, a conducting plate or so-called “shield”
16 and a conductor 17, which containg a
series-connected ballast lamp 18.

The grid end of the stationary coil 12 is
connected to one terminal of a wave-chang-
ing condenser 19
21. Intermediate sections of said condenser
ale connected to antenna circuit terminals
22 and 28, respectively, to provide short and
long-wave circuit connections for the receiv-
ing system. The filament end of the mov-
able coil 13 is connected to g grounded ecir-
cuit terminal 24 through the conductor 15,
the shield 16 and a conductor 25,

The filament terminal 8 is connected to
the shield 16 which is connected to the
ground terminal 24, which is also designed
to be employed as the negative-terminal con-

audio-fre-

air of cas-

55
the circuits and appa-

entary sec- .
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by means of a conductor )
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- nection for a filament-exciting battery '(not
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_reasons hereinbefore mentioned. The

shown), through the hallast lamp 18, the

shield ‘16 and the conductor 25. The re-.
maining flament terminal 9 is connected to*
~an adjacent terminal 26, which is designed to
‘be employed as the positive-terminal connec-

tion for said filament_ battery, through a
conductor 27 and-a conductor 28, containing

a switch 29. The action of the ballast lamp "

18 is to prevent the current supplied to the
filament 7 from increasing beyond a prede-
termined value. ‘

The output circuit for the amplifier tube
1 extends from the plate 5 to the filament
terminal 9 through a-conductor 31, a feed-
back coil 32, having an adjustable tap con-
nection 83, a conductor 34, a resistor.coupling
device 85, a conductor .36, which connects
the remaining terminal of said device to a
positive terminal of a source of high-poten-
tial energy 37, said source of energy 37, a
conductor 38, the switch 29 and the con-
ductor 27. A condenser 89 is included in
a circuit extending from the plate side of
the resistor 85 to the filament 7 to provide
a shunt path of low impedance around the
resistor 85 and the plate battery 37 for cur-
rents of radio frequency. :

'The detector tube 2 comprises an anode
41, a grid 42 and hot, cathoge 43, terminals
44 and 45 of the latter being connected, by
conductors 46 and 47, respectively, in paral-
lel relation to the filament supply connec-
tions 16 and 27 of the tube 1. A ballast
lamp 48 is included in the conductor 46 for

49 of the detector tube 2 is connected to the
plate side of the resistor 35 by means of
a conductor 49 which contains a series-con-
nected biasing condenser 51. The filament

43 of said tube 2, as hereinbefore stated,

being connected in parallel with filament 7
of tube 1, potential variations across said
resistor coupling device 85, incident to cur-
rents in the plate circuit of the tube 1, are
impressed upon the input or orid-filament
elements 492 and 43, respectively, of the de-
tector tube 2. : Lo

A grid-leak circuit 52 extends from the
grid 49 to the filament terminal 44 and con-
ains a resistor 53 having a valve of the

- order of a megohm. The anode 41 is con-

nected to the filament terminal 45 through

"a conductor 54, a series-connected resistance-

coupling device 55, the conductor 36, the
high-potential source of energy 37, the con-
ductor 38, the switch 29, the conductor 27
and the conductor 47. , :

The auto-frequency amplifying tube 3
comprises an anode 56, a grid 57 and a fila-
ment 58, terminals 59 and 61, one of the
latter being connected, by conductors 62 and
63, respectively, in parallel relation to the
filament-supply connections 16 and 27 of
the tube 1. K ballast-lamp 64 is included

_connected

1,655,985

in the conductor 62 for reasons hereinbefore
mentioned. The grid 57 of the amplifier
tube 3 is connected to the plate side of the
resistor 55 through a biasing condenser 65.
Since the filament 58 of the tube 3 is con-
nected in parallel relation with the filament
of the preceding tube 2, it can be seen that

potential variations across resistor 55, inci- .

dent to the energization of the tube 2, are
impressed upon the-input or grid-filament
elements 57 and 58, respectively, of the am-
plifier tube 3. '

The anode 56 is connected to the filament
terminal 61 through a conductor 66, a series-
connected resistance-coupling device 67, the
conductor 36, the source of energy 37, the
conductor 38, the switch 29, the conductor
97 and the conductor 63. "A grid-leak re-
sistor 67 is connected across the terminal of
the grid 57 and the filament terminal 59.

70

(L]

80

shunt circuit 68, which contains a series-con- '

nected condenser 69 and an adjustable choke
coil 71, extends from the anode 56 of the
amplifier tube 8 to the filament terminal 61.
The purpose of the circuit 68 will be ex-
plained more fully hereinafter.

The remaining audio-frequency amplifier

tube 4 comprises an anode 72, a grid 73 and

a filament .74, terminals 75 and 76 of the
latter being connected, by conductors 77 and
78, respectively. to the filament-supply con-

nections 16 and 27 of the tube 1. A bal-
last lamp 79 is included in the conductor K

for purposes hereinbeéfore mentioned. The

orid 78 is connected to the anode side of the

d resistor 67 through a grid condenser 80.

Since the filament 74 of the tube 4 is con-
nected in parallel to the filament 58 of the
preceding tube 3, potential variations across
the resistor 67 are impressed upon the grid-
filament elements 73 and 74, respectively,
of the amplifier tube 4. The anode 72 is
to the filament terminal 76
through a translating device shown as a tel-
ephone receiver 81, the source of energy
87, the conductor 38, the switch 29 and
the conductor 78. A grid-leak device 82 may
be included in a circuit 83 which extends
from the grid 78 to the filament terminal
75 of the tube 4. :

While T have described the several tubes

‘as being energized from an external source

of energy (not shown) through the binding
posts 24 and 26, it is apparent that tubes
may be employed having such low energy
consumption characteristics as to admit of
the employment of a long life low voltage
primary battery adapted to be contained in
the chamber 86, as, for instance, 37" shown
in Fig. 2. Such battery may take the form
of one or more Edison-Lelande cells.

A circuit 68, which is connected in shunt
relation to. the input electrodes 78 and 74 of
the audio-frequency amplifier tube 4, is
tuned to the resonant: frequency of the dia-
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embodied in the tele-
The effect of this cir-
partial by-pass for en-
resonant to the frequency of said dia-
phragm, thereby tending to minimize the
distorting effect thereof for currents of such
frequency. Further discussion of the oper-
ation of this cirenit may be found in a
pending application of Alexander Nyman
et al., Serial No. 556,834, filed April 27,
1922. Inasmuch as the operation of the re-
ceiving system embodied in the foregoing
cireuit arrangement is otherwise in accord-

phragm (not shown)
phone receiver 81.
cuit is to provide a

- ance with well known principles, it will not
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be further described.

The circuits and apparatus of Fig. 1 may
be assembled in a cabinet 84 of preferred
design, as shown in Figs. 2, 8 and 4, or in
a cabinet 85 of modified design, as shown in
Figs. 5, 6 and 7. Referring to Figs. 2, 3
4, the cabinet there shown comprises a
substantially rectangular chamber 86, hav-
ing walls 86’, 87, 88 and 89 and a base 91
therefor. The ends of the several walls are
extended below the base 91 to provide a

Space 92 immediately adjacent the lower.

side of the base 91.” The cabinet ig thus
supported by the extended portions of the
several walls, -

The front wall 86 is provided with an
opening 93 adapted to receive a removable
latticed portion 94 of any suitable design,
as indicated in Fig. 4. The antenna binding

posts or circuit terminals 22 and 23 are hor.

1zontally arranged near the middle of the
rear wall 88, while the filament battery ter-
minals 24 and 26 are similarly arranged di-
rectly beneath the same. The inner surfaces
of the upper ends of the front and rear walls
86’ and 88 are provided with shoulders 95
and 96 which serve ag supports for a lid
97 which is adapted to cover the chamber
86 and which. is hinged to the rear wall 88
at 97”. The depth of the shoulders is pref-
erably such as to cause the upper surface
of the lid 97 to lie just below the upper
edges of the several walls. -

The 1id 97 is composed of suitable insu-.

lating material and has a shield 98 of con-
ducting material disposed on the under sur-
face thereof. As is well known, the effect
of such shield is to prevent the capacity ef-
fects attendant upon the presence of a per-
son’s body from unbalancing the operation
of the system. A hollow cover member 99
adapted to form g space 101 immediately
above said lid 97 is connected to the rear
wall 88 by means of hinged connections 102,
The cover 99 may be secured in an elevated
position by means of a link 108, one end
of which is pivotally mounted to the cover
99 and the other end of which is adapted
to engage a latch mechanism 104 of suitable

design mounted upon the wall 87, as shown
in Figs. 3 and 4.

When the cover 99 is

extend down into the chamber 86, as shown

.in Figs. 2 and 4,

The lid 97 may be similarly secured in an
elevated position by means of a similar link
105, one end of which is pivotally secured
to the lid 97 at one end of a panel 127, here-
inafter described. The other end of the
Link 105 is adapted to engage a catch 106
disposed upon the wall 89, to hold the 1id 97
in elevated position.

The stationary coil 12 of the variable
tuning device
mounted upon a cylindrical member 107
which is mounted at a point on the under
surface of the lid 97 substantially centrally
disposed. The movable element 13 of the
variometer 14 is mounted upon a cylindrical
member 107 which is adapted to be rotat-
ably supported, from its upper end, by
means of .a rod 109 carried by a dial plate
111 which is disposed upon the upper sur-
face of the 1id 97. A handle portion 112 is
attached to the rod 109, whereby the latter
may be more readily turned. A centering
rod 113 extends through the lower portions
of the two cylindrical members to prevent,
relative side motion of said members, The
feed-back coil 33 is mounted upon the sta-
tionary member 107.

A portion of the lid adjacent the rear wall
88 is provided with two parallel rows of
Perforations 114 and 115 of such size as to
admit of the insertion of vacuum tubes 116
or ballast lamps 117 therethrough. The bal-
last lamp 117 is of an improve§ design and
comprises an enclosing envelope 118, having
a resistor element 119 suitably supported
from a press 120 by means of ‘earrier rods
121 and 122. A base for the tube comprises

a collar 123, one end of which embraces a
lower

portion of the envelope 118, and the -

closed, the connecting link 108 is caused to

70

75

or so-called variometer 14 is N
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other end of which embraces an insulating -

block 124 carrying a pair of terminal con-
tactor pins 125 which may be of circular
cross-section. The pins 125 may be connect-
ed to the carrier rods 121 and 122 in any
approved manner. The outer side of the
block 124 may be provided with a raised

- portion or boss 126, as indicated in Fig. 2.

base socket panel 127, having contact
portions 128 and 199 adapted to receive the
pins of the vacuum tubes 116 and the bal-
last lamps 117, respectively, is suitably dis-
posed below the perforated portions just
mentioned and secured to the under side of
the lid 97 by means of strap connections 130,
The contact portions 129, adapted to re-
ceive the terminal pins of the ballast lamps
117, are preferably disposed beneath the row
of perforations 115 nearest the hinged por-
tion of the 1id 97. A pliable material 131,
as, for instance, felt, is disposed between
strap 130 and the panel 127 and serves to
provide a resilient mounting for the latter,

110

115

120

125

130



a

Y

15

20

25

30

35

40

45

50

65

60

- posed in

_ which are secured to the base 91 of the

The grid biasing condensers 51, 65 and 80
are suitably mounted on the under side of
the socket panel 127 immediately adjacent
their corresponding tube contact portions, as
indicated in Fig. 3. ,

The lid 97 may be provided with an addi-
tional perforation 132 substantially central-
ly disposed between the walls 87 and 89 and
just to the rear of the ballast lamp perfo-
rations 115. A cylindrical member 133 hav-
ing a perforated base 134 is mounted on the
under surface of said lid immediately be-
neath the perforation 182 to provide a re-
ceptacle for spare parts, as, for instance, an
additional tube. .

The antenna-wave-changing condenser 19
may be mounted at a point on the under sur-
face of said 1id 97 immediately adjacent the
antenna-terminal connectors 22 and 23 and
just to one side of the spare-part receptacle
183. The by-pass condenser 39 may be
mounted on the under side of said lid at a
point substantially midway between the
front and rear walls 86" and 88, respectively,
and adjacent the wall 89. -

The adjustable inductance device 71 and

the condenser 69 may also be mounted on

the under side of said 1id directly opposite
the condenser 39 and adjacent the wall 87.
The switch 29 is of the push-button type and
is mounted flush with the apper surface of
the lid 97 directly opposite the tuning de-
vice 14 .and adjacent the wall 89. As is

standard in such switches, the operation of .

one push button thereof closes the circuit
while the operation of the other opens the
same. In order to prevent the switch 29
from being accidentally left closed, when
the cover member 99 is down, and the wire-
less receiving apparatus is not in operation,

a stop member 135 may be disposed upon

said cover 99 in such position that, when
the cover 99 is closed, the stop 135 auto-
matically engages the proper push button
and opens the switch 29. .

A metallic amplifying horn 136 of sub-
stantially U-shape and having flaring sides
is supported on the base 91 of the chamber
86 by means of supporting members 187 and
138,” which are cast integral therewith,
whereby the smaller end of said horn 139
may lie adjacent to the wall 87. The lat-
ter end may be provided with an extension
140 adapted to provide a support for the
telephone receiver 81. .The large end of the
horn may be further extended to the lat-
ticed portion 94 by means of an extension
141 which also has flaring sides. ‘

The sources of energy 37 and 37, the lat-
ter being not shown in
one corner of the chamber 86,
which is bounded by strips 142 and 143

chamber 86. A strip 144, which is secured

at one end by a block 145 and & screw 146

Fig. 1, may be dis- -

1,855,085

and at the other end by a rod 147, is so
disposed as to engage- the upper surface of
the batteries 37 and 37/, thereby holding
them securely in position. ’

The cabinet structure 85 shown in Figs.

70

5, 6 and 7 distinguishes from that shown

in Figs. 2, 3 and 4 merely in the specific
design thereof, the receiving apparatus be-
ing arranged substantially as in the pre-
ferred design. In the modified design, it
will be noted that the cabinet is provided

‘with a lid 148 which rests upon the upper

s

ends of the several walls of said cabinet

and is hinge-connected to the rear wall 149
by means of hinges 150, which are set in
recesses in the top of the wall, as shown in
Fig. 7. It will be further noted that a
cover member 151 is hinge-connected to the
hinged end of the 1id 148 by means of hinge
members 152, as shown in Fig. 7. A fur-
ther distinction resides in the design of the
lattice portion shown in Fig. 5.

In operation, assuming the antenna con-
nected to either of the terminals 22 and 23,
the terminal 24 grounded, a source of energy
for the several filaments connected to.the
terminals 24 and 26, the system is rendered
operative upon closing the switch 29. The
wave length of the receiving system may
now be adjusted to resonance to incoming
signal impulses by properly moving the
handle 112 of the variometer 14.

While I have described a specific embodi-

ment of my invention, for the purpose of
more fully illustrating the objects, advan-
tages and applications thereof, it is appar-
ent that various changes and modifications
may be made in the circuit arrangement and

0
85
90
95‘ ;

100

constructional details without = departing -

from the spirit of my invention. I desire,
therefore, that only such limitations shall be
imposed thereon as are specifically set forth
in the appended claims or are demanded by
the prior art. - .

I claim as my invention:

1. As an article of manufacture, a cabinet
comprising ‘a chamber, a movable lid for

enclosing a space therebetween, means for
maintaining said cover in an elevated _posi-
tion, said lid being provided with a perfora-
tion, a tuning device carried on the under

side of said 1id and having a controlling

member accessible from the top of the lid,-

an electron tube, means for so supporting
said tube that the same may extend up
through said perforation, and a switching

103

110

said cabinet, a movable cover for said lid -

115

120

device disposed on said lid and controlling -

said electron tube.

comprising a chamber, a-movable lid for'said
cabinet, a movable cover for said lid enclos-

ing a space therebetween, means for main-

taining said cover in an elevated position,
said lid being provided with a perforation, a

2. As an article of manufacture, a cabinet

126

130
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tuning device carried on the under side of

said 1id and having a oontrollil.;f member ac- h

cessible from the top of the an electron
tube, means for supporting said tube that the

6 same may extend up through said perfora-
tion, a switch in circuit with said tube dis-

. posed on said lid and means carried by said
cover for co-operating with said switch in
such manner that said switch is actuated into

10 an open position when said cover is closed.

3. A mounting for a tube device compris-
ing, in combination, a base member having a
gerforation large enough to receive saidI::ll%be

evice, a tube socket device, and means for

15 su%porting said tube socket device beneath
sald perforation.

4. A vacuum tube device comprisin,
combination, a vacuum-tube device of the
three electrode type having external circuit-

20 terminal pins therefor, a ballast-lamp device
also provided with external circuit terminal
pins, a' base member having rerforations
adapted to receive said devices, a socket de-
vice adapted to receive all of said terminal

26 pins, and .ueans for supporting said socket
device beneath sai::iaf)er orations, '

. In an electrical instrument box, a vac-

uum-tibe device of the three-electrode type
aving external circuit-terminal ping there-
for, a "wllast lamp device also provided with
external circuit terminal pins, a base mem-
ber havir.g perforations adapted to receive
said dev.ces, said base member constituting

one of the containin(f walls of said box, &

socket device adapted to receive all of said
terminal pins, and means for resiliently sup-
orting said socket device beneath sai per-
oratioas. v : .
6. I combination, a cabinet having a con-
trol panel constituting one of the containi

walls thereof, said panel having a perfora-
tion large enough to receive a tube evice, &

socket device for said tube, means for sup- -

» in--perting said socket device beneath said perfo-

ration and a movable cover for said panel
enclosing a space therebetween, said support-
ing means being such as to cause the u}Jper
end of said tube to extend into said enclosed
space. ;

In testimony whereof, I have hereunto sub-

scribed my name this 28th day of March,

1922,
FRANK CONRAD:

ot



