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Refer to the alignment chart on page 13

On Band No. 1 adjust the oscillator with

padder capacitor C6 instead of C5 as
shown on the chart.

On Band No. 2 adjust the oscillator with padder capacitor C5 instead of C6 as
shown on the chart.

Refer to LIST OF REPLACEABLE PARTS on pages 21 and 22
Change part number for capacitor C31 to CM45A202].
Change part number for capacitor C39 to CM20A510].

Manufactured by

the I\BII;EI'HHEI'E co.

CHICAGO, ILL., US.A.
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INSTRUCTION BOOK FOR MODEL HT-11-B

MARINE RADIOPHONE EQUIPMENT

A. DESCRIPTION OF EQUIPMENT

A-1. GENERAL - The Model HT-11-B Marine Ra-
diophone oconsists of a radio-telephone
transmitter and receiver housed in a sturdy
table mounting oabinet. A separate cabinet
housing the power supply is electrically
commected to the radiophone unit by an
eight-foot shielded cable. The equipment
provides telephone ocommunication over a
frequency range from 1500 KC. to 3000 KC.
The installation requires either a 6-volt
D-C or 1l2-volt D-C source of power, depend-

ing on the type of power supply purchased.
See figure 1.

A-2. RADIOPHONE UNIT - This component con-
sists of a transmitter and receiver mounted
on & plated steel chassis which is in turn
housed in & steel cabinet. All metal parts
are plated and painted to insure resistance
to corrosion. The transmitter is capable
of delivering 11 watts of crystal controlled
carrier power to & single wire antenna of
varying length, depending on space require-
ments, demanded by the installation. The
transmitter is pre-tuned to any three fre-
guencies between 1500 KC. and 3000 KC. which
ere then selected by the TRANSMITTER FRE-
QUENCY switch located on the front penel.
Push-to-talk facilities &are provided for
quick, convenient operation, relays being
used throughout the equipment to handle the
switching requirements. The receiver is &
five tube superheterodyne providing contin-
uwous coverdge from 1500 KC. to 3000 KC.
The range is divided into two bends, the
desired band being selected by the RECEIVER
BAND SWITCH located on the front panel of
the wnit. To the right of this control is
the conventional volume control whioch con-
trols the saudio level reaching either the

handset ear-piece or the spesker. The use
of either speaker or handset for reception
is ocontrolled by the SPKR-PHONES switch lo-
cated to the left of the spesker escutcheon.

The tube complement for the radiophone unit
is as follows:

In the Receiver:

Vy = Type 6SK7 - radio frequency am-
plifier
V, - Type 6K8 - high frequency oscil-
lator and mixer
V; - Type 65K7 - intermediate frequen-
oy amplifier
4 - Type 6SQ7 - second detector, AVC
and lst audio
Vg - Type 6K6G - sudio amplifier

In the Transmitter:

V6 - Type 807 - radio frequency powser
amplifier
Vg; - Type 6V6 - radio frequency oscil-
lator
Vg - Type 6V6 - modulator
Vg - Type 6V6 - modulaetor
A-3. POWER UNIT - The power umit for the
Model HT-11-B supplies Dboth filement end
plate power to the radiophone unit through
the interconnecting ceble. Plate voltage
for +the transmitter section is supplied
from the built-in motor generator, DM;y01-
Plate voltage for the receiver section is
supplied from the vibrator supply, VPjpj-
Both oircuits are adequately filtered to
insure hum free operation of the transmi t-
ter and receiver. Noise filtering circuits
are used liberally to avoid vibrator and
commutator "hash".

B. CIRCUIT FUNCTIONS

B-1. RECEIVER SECTION - The receiver 1is &
conventional superheterodyne with one stage
of tuned radio frequency amplification.
Refer to figure 2. The signal voltage is
fed from the antenna to one of the two pri-
maries of transformer T through the anten-
na change-over relay RY;. The primary se-
lected depends upon the position of the RE-
CEIVER BAND SWITCH (SWya,8W1p,SW1C and SWip).
Since both bands operate alike as far as the
electrical circuit 1is concerned, functions
of the cirecuit will be desoribed with the
band switoh in position #l. The signal volt-
age induced in the secondary winding of T is
. fed to the control grid of the 68K7 radio fre-
~ quenoy amplifier tube (V1) where itis ampli=

fied snd fed to the gridof the 6K8 converter
tube (Vg) through transformer Tp. The 6K8
gube (Vy) also serves as an oscillator, the
frequency of which is determined by trans-
former Tz, its padders, trimmers and tuning
condenser section of condenser Ci. The
coupling between the oscillator and con-
verter stage ooccurs within the 6K8 tube
(Vo) and the resulting 455 KC. voltage is
fed to the grid of the 6SK7 intermediate
amplifier tube (Vg) through transformer Tj4.
Tube Vg amplifies the intermediate frequen-
oy signal voltage and transformer Ty couples
the output of V3 to the diode section of
the 68Q7 second detector tube (Vg). The
second deteotor is & conventional diode

- 2 -
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geteotor, The a-v-o voltage developed by
the seocond deteotor 1is fod through the
a-v-0 filter to the oontrol grids of the
r-f amplifier, converter, and i-f amplifier
gstages to provide a reasonably oonstant
audio output over a wide range of oarrier
levels. The r-f gain of the receiver is
adjusted by the r-f gain ocontrol, Rq., which
is adjusted by a sorew driver at ghe time
the radiophone 1is placed in operation.
Refer to SECTION E. Rg is & variable re-
sister inserted in series with the cathode
returns of the r-f and i-f amplifier tubes
Vy and Vg respectively. The audio frequen=-
oy voltage developed by the diode section
of the second detector tube (V4) is capacity
ooupled, by ocondenser Cig» to the triode
section of the same tube. The audio gain
is controlled by the variable resistor, Ri2,
whioh is loocated on the panel of the
rediophone unit (marked VOLUME) . The
audio frequency voltage developed in the
plate circuit of the second detector (Vg)
is capacity coupled to the grid of the audio
amplifier tube Vg which is operated as a
class A amplifier. The eaudio frequency
power output of tube Vg is coupled to the
loudspeeker or handset by transformer Ts.
The use of soither the headset ear-piece or
the speaker is selected by switch 8Wz loca-
ted on the front panel of the radiophone
(merked SPER-PHONES). Since the audio level
is much too high for headset operation, the
voltage divider network Rjg end Ryg is in-
serted in the hendset cirouit to attenuate
the signal.

B-2. TRANSMITTER SECTION - The transmitter

is of the two stage oscillator-amplifier
type. 1t consists of a 6V6 crystal con-
trolled oscillator tube (Vy) end an 807
power amplifier tube (Vg) s modulated by &
peir of 6V6 tubes (Vg and Vg) operating in
class AB., The crystal oscillator is of the
Pierce type employing one of three orystals
selected by the TRANSMITTER FREQUENCY switch
(sections SW,, and B8Wzp) located on the
front panel o% the radiophone. The orystal
selected by the switch is commected between
the plate and control grid of the oscilla-
tor tube (V.) and becomes the frequency de-
termining eZemsnt in the transmitter. The
r-f voltage developed in the plate cirouit
of tube Vg is then capacity coupled to the
control grid of the power amplifier tube
Vg. The 807 power amplifier is & screen

grid tube requiringno neutralization; hence
& reletively simple amplifier to adjust.
The bims voltage for the stage is developed

 moross grid resistors Ry, and cathode re-

istor Ryp. VWhen tuning the stage, & mil-
lismeter is inserted into jack Jj looated
the oathode ocircuit, which then reads

the ocombined plate, screen grid and control
grid ourrent of the tube. The plate cir-
ouit of +the power amplifier tube is the
conventional paralled fed tank circuit. The
plate of the power amplifier tube is coupled
to the parallel resonant circuit by conden-
ger Czp, The d-o plate ourrent is fed
through the radio frequency choke CHy. The
tank cirocuit of the power amplifier con-
gists of coil Lp and condenser Czg in par-
allel. Aoross condenser Czg are connected
variable condensers Czz, Czgq and C3zg. Con-
densers Czz, Cz4 and Czg are switohed into
the c¢ircuit by the TRANSMITTER FREQUENCY
switoh (8Wgp) end are adjusted to resonate
the tank circuit to the particular frequency
of trensmission. In addition to switching
in the variable condensers., the inductance
of coil Lo is varied simultaneously by the
three "P" clips on the coil umnit. The an-
temnne is coupled to the finel amplifier
either directly through the "A" clips, be-
ing switched by the TRANSMITTER FREQUENCY
switch (SWpp), or through the loading coil
L; whioh 1is also tapped and switched by
SWog. The loading coil is necessary where
entenna space is limited end the antenna
must be shorter than the resonant length.
By pre-setting these condensers and coil
taps, the transmitter will be tumed and
ready for instant use on any of the three
frequencies selected. The entenna current
is fed through the antenna chenge-over re-=
lay (RY;) so that one antenna serves both
receiver and transmitter. The power ampli-
fier is modulated by tubes Vg and Vg. The
control grids of the modulators obtain the
audio voltage from the handset's microphone
through transformer Tg. The miocrophone
current for +the handset is obtained from
the cathode circuit of the modulator tubes,
and controlled by resistor Rzp which is lo-
cated on the chassis and adjusted by screw-
driver when the set is installed. The
single stage modulator is made possible by
the fact that the 6V6 tubes have a high
voltage gain as well as adequate power ca-
pabilities to modulate the r-f amplifier.
The plate circuit of the modulator tubes is
matched to the class C load by transformer
Tg.

B-3. FILAMENT CIRCUIT - Referring to figure
2, note that the filaments of the trans-
mitter +tubes and receiver tubes are not
wired in parallel as is the usual case,
but ere wired in a series parallel com-
bination. This method of wiring is neo-
essary as the radiophone unit is designed
to operate from either 6 or 1l2-volts D-C.
When operating from a 6-volt source, the
jumper plug PLy, is inserted in socket S04;
thus oconnecting the filaments and the two

—6-
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Fjo1 protects the filaments e
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the receiver plate supply. Fuse Fjp2 pro-
teots the primary winding of the dynamotor
(DMyp;). The d-o Dbattery current, after
passing through fuse Fjp;, goes thr01'1gh the
interconnecting oable to the radiophone
wit, From socket 505 in the radiophone,
the d-c battery ourrent goes to the main
switch (SW5) located on +the back of the
volume control. After passing through this
switch, one branch feeds current to the re-
ceiver tubs filaments, another branch feeds
the ocurrent back through the interconnect-
ing cable to the vibrapack supply providing
plate voltage for the receiver, and the
third branch carries current to one pole of

C. [INSTALLATION
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C-1. CAUTION - High voltages at
points in the radiophone wmit and power
supply unit are dangerous. Extrems care
should be exercised when either umit is be-
ing serviced. Disconnect battery leads if
necessary. During trensmissions, the r-f
voltege on the eantema 1lead is capable of
inflioting a severe burn if contacted. Once
the fransmitter hes been properly adjusted
it will not be necessary to open the oove;
door of the radiophone; in any event do not
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Note that on this gaff rigged
ship an insulated forestay act-
ing as an antenna is the prefer-
able installation since it atfords
the maximum available height
for this type of ship at the same
time keeping the antenna clear
of the canvas.

OPTION*|

The insulated forestay is atill
the proferable installation even
on a Marconi Rigged Ship, how-
ever, if the main sheet is com-
pletely inboard, option No. 2
may be used and will be easier
to install.

Because of the strain imposed
with this type of antenna, wire
of sufficient strength should be
used to support the mast. Heavy
stranded copper-weld wire or
other wire with good conducting
qualities is recommended.

STRAIN

INSULATORS

Wherein the rigging is such
that it is inadvisable to erect the
antenna as shown in "B the
antenna may be supported di-
rectly from the cross’ arm.

Note: So installed, the antenna
is close to the wire stays which
must then be insulated every 15
feet with egg type strain insu-
lators to reduce absorption and
re-radiation.

Where there is more than one
mast, this style of antenna
should be used if it does not in-
terfere with the rigging because
it gives considerably more an-
tenna length than any previous-
ly described type.

Note that the vertical and semi-
horizontal sections must be in-
dividually insulated and jump-
ered as shown.

Power Cruiser

K

Ot the options shown, the vertical
antenna is much to be preferred.
Where the height of this type of
antenna would obstruct the pass-
age of the boat under bridges, the
base insulator can be hinged or the
pole may be ot the collapsible type.

For the horizontal type
of antenna, it should be
kept as high above the
boat as possible for most

o — e

efficient radiation.

Because of the boom used on fish-
ing boats, the antenna should be
of the insulated forestay type. With
such an installation, reasonably
free movement of the boom can be
expected. If possible a metal rod
should be mounted on the top of

the mast so that the an-
tenna can be jumpered
to it and greater effec-
tive height obtained.

Fishing Boat

For larger type power cruiser with only one mast either

of the two methods shown can be used for connecting \

the antenna to the transmitter.

ed craft is shown. When greater
effective capacity to ground is de- g(
sired the flat-top portion of the

wires.

plare will

ter should be

antenna can consist of one or more

Note: Should the hull of the boat ;
in this class be metal the ground

be unnecessary the
ground post of the transmit-
connected

The best antenna for the two mast-

directly to the metal hull

itself.

Tug Boat & Barge

If the desired radio range of the tug
boat ie small in area, the antenna in-
stallation should be kept on board the
tug. When the distance over which

signals are to be desired is increased,
the alternative horizontal antenna run-
ning to a mast on the barge is recom-

COUNTERWEIGHT

mended. The antenna insulator should
be in front of the pulley on the mast

and connected to a suitable counter-

weight by a rope. This arr

_A.T

will keep the under

tension. Should a transmitter be mount-
ed on the barge itself, a vertical an-
fenna is advisable and installed as

shown.

Figure 7 - Suggested Marine Antenna Installations.
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ted on either gide.

holes in the flanges 1°°ating is recommended

Some form of shook moun
for both units.

3 A ™ NS - The HT-11-B

has been designed to match any smgléefwzxt'o
whose length runs between 28 and§ e :
An antemna less than 28 feet long'w:Lll gen
erally require special consideration.

Jhen an antenna is installed on board sh:.lp
the following points should be given pri-=
mary considerations

1. Maximum possible height above water.

2. Maximum length consistent with uni-
form height.

3. Good insulation of antenna and lead-
in to transmitter.

4, Use a reasonably short ground lead
to the ground plate which must be
mounted on the outside of the hull
below the water line.

Each of these requisites for good perform-
ence are treated in detail below.

No, 1 - Both the antenna proper and
the 1lead-in oonstitute the antenna
system. Since the transmitter will
elways be located in the hull it is
obvious that one end of the antenna
system will be close to the waterline.
It is imperative that the free end of
the entenne be as high as possible
above weter. (Note +that each of the
illustrations shows the free end of
the enterma at the maximum height
ebove water),

Bo. 2 - It is improbable that in the
smaller type of oraft the antenna

length will ever be suffioientlyl
enough to eliminate the wugq on

"1oading coil".

2
Of the

The loading c¢oil makes up for , 7
ficiency in antenna length - g 6:.
cowmntered on small craft. The l°&din~
ooil dissipates rather than radiag,
ower, 8o oonsequently the ides) ins
stallation wutilizes &8 much antenn;
and as little loading coil as POssib],
consigtent with maximum radiatiop ang
proper loading of the transmitter,

No. 3 - Strain or egg shaped insyl,.
tors are not reoommended for anteny,
insulation. Any good tension insylg.
tor of glass or glazed porcelain wit
a leakage length of at least 8 inghe,
should be wused. The antenns wirs
should be solid 12 enameled copper
wire. The 1lead-in, which can bs of
the same type Wwire as the antenns,
conneocts directly to the lead-in bush-
ing and must not touch any portion of

the boat or rigging.

No. 4 - A ground plate at 1least 20
square feet in area should be of cop-
per or equivalent rust-resisting mstal,
preferably 20 gauge in thickmess. This
sheet, which may be of any convenient
shape, should be fastened tightly
against the outside of the hull bslow
the water line., The ground lead of #
copper wire*must be as short and dirsct
88 possible from the ground plats to
the transmitter, and should be securs-
ly soldered to the plate. After in-
stallation, the ground plate may be
left bare or painted as you prefer.

D. ADJUSTMENT AND OPERAT|ON

D-1. RECEIVER ADJUSTMENT - A1l adjustments
necessary have been made at the factory
dvtlrmg the alignment of the receiver 880~
tion. If the receiver is in need of adjust-
ment, refer to S8ECTION E, Only competent
persomnel, equipped with the necessary
equipment, should be allowed to make any of
the adjustments necessary,

D-2. TRANSMITTER ADJUSTMENT - The following

edjustments on the trapemitter sho

made only by persomnel licensed tglgaz:
adjustments on equipment of this type. The
following tuning procedure wil]l give the
least trouble when setting up the trang-
mitter channels;

(1) Remove the two sorews holdi t
- top cover down, end open the eovo;
i %

(2) Insert the orystals in sookets 501
80, and S0z, placing the orystal
of highest frequency in socket S503:
Insert the remaining two crystals

- in socket S0; and S0j5, depending
on the frequency sequence.

(8) Disconnect a11 "A" olip comnec-
tions to coil Lo. '

(4) Set the TRANSMITTER FREQUENCY
switch at position F#1, e, or o

depending on the ochannel to °°
tuned.

5

(5) il':x;"the 1500 - 2100 KC range: tt;l:
. 0lips will be located on
oft-hand portion of coil Lp "'
in the 2100 - 3000 KC range, "

(6)

(7)

(9)

(10)

(11)




(6)

(7)

(8)

(9)

(10)

(11)

tpn ;
P" olips will fall alo i

ng the right
half of the c0il length. Estimgte

the location for Mp" 414
or #3, T e gl

Bemove the tuning chart oard from
its holder below the speaker eg-
?utoheon. The holes there, read-
ing from left to right, are for
8ccess to the plate tuning conden-
Sérss one for each chammel,

Connect & milliameter (0-150 ma,)
to a phone plug (4 terminal of,
meter to tip of plug) end insert
into jaock located below the three
ocondenser adjustment holes. The
meter will read the cathode cur-
rent of the eamplifier tube (VG)
when the +transmitter is in oper-
ation.

Turn on the radiophone by turning
the VOLUME control until the switch
cliocks,

Set the TRANS, FILS, switch at ON.
Allow sabout 5 minutes for fila-
ments to warm up.

Turn on the transmitter plate sup-
ply by pressing the push-to-talk
switch on the handset, and rotate
the plate tuning condenser for the
chamnel being ®adjusted until the
milliameter reading decreases in-
dicating resonance. If there is
no resonant point throughout 360
degrees of rotation, relocate the
"P" olip and repeat the process
wtil resonance occurs. At res-
onance, the milliameter will read
approximately 40 milliamperes which
represents power amplifier plate,

screen, and grid ourrent since
the meter is connected in the
cathode of the power amplifier
tube.

To complete the tuningof the chan-
nel, the "A" clip bearing the chan-
nel number is clipped to th§ tank
coil Lo, The final position of
this clip will depend upon the
electrical characteristics of the
antenna. In general, start at the
left end of the coil and work t?-
ward the right, moving t?e clip
two or three turns at a time for
rough adjustment. With each ?eg
setting of the clip, re-establlzk
resonance by adjusting the ta

= lfof

(12)

(13)

condenser for the dip in the mil-
liameter reading., , Continue ag-
Jjusting the "AM clip until the mil-
liameter reads 75 MA. at resonance,

Note: If +the plate current of 75
MA. oannot be obtained, the fol-
lowing step will be required to
ocomplete the tuning of the channels

Any entenns which is electrically
too short to resonate at the trens-
mitter frequency must be "loaded"
by inserting en additional coil in
series with it. To do this, un-
solder the jumper on the "L" ter-
minal bearing the channel number
and insert a piece of flexible
wire between the "L" terminal and
the highest 1lug on the loading
coil I;.  (After the proper tap
has been located, replace the flex-
ible lead with a solid wire of the
Same gage used in the loading
coil). Repeat the tuning procedurse
outlined in step (11). If the an-
tenna is still too short electri-
cally, move the tap on the loading
coil down to the next lug and try
again, Note that the inductance
of the loading coil increases as
the tap is moved down toward the
bottom of the coil. If the whole
loading coil is needed, 1leave the
"L" lug on the tank coil strip un-
connected. Bear in mind that the
loading coil does not contribute
to the radiation field, but dissi-
pates energy due to its resistance;
hence a small loading coil is pre-
ferred.

channels have been ad-
described, check the
percentage of modulation. The
microphone gain control has besn
adjusted to provide about 95% mod-
ulation, however, the operator may
require more or 1less gain depend-
ing on the characteristics of his
In any case the adjustment

After the
Justed as

voicse.

should be made with the aid of an
oscilliscope to avoid overmodula-
tion, which results in an inter-

fering signal. See figure 3 for
the location of this control. Af-
ter completing the adjustment ,
close the cabinet cover and replace
the two screws, as no further ac-
cess to the inside of the cabinet
will be required during normal op-
eration.
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0-3. RECEIVER OPERATION - When not in oper-
ation, the VOLUME control and TRANS, FILS.
switoch should be set at OFF. To operate
the receiver, the following steps are es-
sentials

(1) Rotate the VOLUME oontrol to the
right wntil +the switch on it
clioks.

(2) Set the RECEIVER BAND SWITCH at
either position #l1 or position #2.
Position #l1 ocovers 1500 to 2100
KC. and position #2 covers 2100 to
3000 KC.

(3) After allowing sufficient time for
the filaments to warm up, advance
the VOLUME control +o the right
util the background noise is heard
either in the ear-piece of the.hend-
set or in the speaker, depending
upon the position of the SPKR-
PHONES switch located to the left
of the speaker escutcheon.

(4) Rotate the TUNING control to select
the frequency of reception which
is read directly onthe illuminated
dial scale above and to the right
of the TUNING control.

(5) To shut off the receiver, merely
rotate the VOLUME control to the
left until the switch clicks and

A the white dot onthe control is op-
posite the word OFF.

D-4. TRANSMITTER OPERATION - As described
in receiver operation sabove, the set is
completely turned off when the VOLUME con-
. trol switch and the TRANS. FILS, switch are
set at OFF. To +turn off the transmitter
portion of the radiophone only, set the
TRANS. FILS, switch at OFF. The following
steps are essential in the operation of the

transmitter.

(1) If +the receiver is not already in
operation, turn the VOLUME control
to the right until its switch
cliocks. The +transmitter cannot
operate unless +the receiver is
turned on, although the receiver
does not operate during transmis-
sion periods.

(2) Set the TRANS, FILS. switch at ON
and allow about 5 minutes for the
filements to warm up.

Caution: The push-to-talk switch
on the handset is now active,. Do
not press this switch and turn on
the TRANS, FILS. switchat the same
time,

(3) Set the TRANSMITTER FREQUENCY
switch at one of its three posi-
tions, depending upon the frequen-
cy of transmission desired.

(4) Pick up the hand set and press the
push-to-talk switch. Note that
this puts the carrier on the air
and turns off the receiver.

(5) Treat the handset as you would a
telephone, remembering that you
must release the press-to-talk
switch each +time it is your turn
to listen.

(6) To shut down the station, put the
heandset in its c¢lip, set the TRANS,
FILS., switch at OFF, and rotate
the VOLUME control to the left um-
£i1 its switch clicks. To shut
off the transmitter only, set the
TRANS, FILS. switch at OFF. This
turns off the transmitter fila-
ments and disconnects the press-
to-talk switch on the handset, but
permits the operator to use the
receiver without the additional
battery drain caused by the trans-
mitter tube filaments.

E. ALIGNMENT AND SERVICE

E-1. RECEIVER ALIGNMENT - The equipment nec-
essary to align the receiver section of the
radioph%ne consists of a signal generator,
audio,level meter, nonmetallic screwdriver,
and a dummy anterma. The gignal generator

must be capable of generating & ‘tone modu~ .

lated 455 KC, signal and also oover the re-

ceiver's frequency range. namely, 1500 KC.

to 3000 KG. The dummy antenna consists of
& 200 mmfd condenser.

To get at the receiver, disoonneot the an-
temns, ground and power plug. Remove the

four: serews holding the ochassis in the ocab-
inet and pull out the chassis assembly.
Connect the power cable to the chassis, and
reconnect the ground wire.

First adjust the intermediate amplifier.
Conneot the signal generator's hot lead to
the grid of the G6K8 tube (Vo) (Remove the
grid oonnection in the receiver) and the
ground lead to the chassis. Connect the
output meter between the center soldering
lug of the SPKR-PHONES switch (SWS) and
the chassis. Turn on the receiver and set

o o
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Qn'itivity & )
L e e
the VOLWME °°n:::t°£°r|t -‘56 KC. and .dj\djat daalc %0 the ;ef'tfigure A Bs o a;j.m,“
the signal go0 a 84 on the 8ides tuning gangs  °°° RS hen . ©
slugs S1. 8ps 83, &0 audio ot maximum gein whenthe .
:.:'.mn‘:gomOP; T4 and Ts t:rrn:ﬁmg“tion ment 18 tl::t factory. Its setting wil,
output. Refer to figure 8 10 leaves 4 by the instellation. 1f 1ogg
of the slugs. detox‘mineonly are to be made s, the r-f ?_a;:
Dis °°n:a°1g oan e backed off to reducs i),
stages. ¥ oontro ‘8
Now adjust the r'diztgitzu;gzyloadg;rcm the noise level.
comeoct f.)}oth?n;;s and reoonneot the grid £ - For dependable service, ig
g::: olPCOnmot the hot lead of the signal tho.unitﬂ olean and dry. At least once
.;-.tor to the antenn& post of the B it year or oftener , depending upon service g
phone through the 200 mmfd dummy antenné mands, oclean the relay contacts mth fing
e B Ry papet ,  OF A7 lgnitio
file. There are three relays in the entir,
Set the signal generator and receiver at installation, one located in the radié;ic:%
the settings shown in the alignment ohart unit end two in the power supply. The twg
and adjust for maximum audio output. Make in the power supply &re reached by Temoving
the adiustments with the volume control set the dust cover and bottom plate from ths
et maximum. Refer to figure 8 for location ohhmsis, Bee figure 6 for location of ths
of adjustment sorews. power supply components. Tube 1life will
vary from installation to installation,
ifter the set is properly aligned check the probably depending greatly upon the amount
sensitivity. It should run sbout 6 mioro- of vibration to which they are subjected,
volts at 3000 KC, and 10 microvolts at 1500 It is recommended that the tubes be given =
EC. for 50 milliwatts of audio output. check up every six months to a year.
RF & 0SC, ALIGNMENT PROCEDURE
2 sial HIGH FREQ, SETTING LOW FREQ, SETTING |
oc..ia g. Gen.| Dummy Adjust Osc. | Adjust Trimmers Adjust Osc.
Band| Setting Freq. Antenna With For Max. Gain With
1| 2100 KC | 2100 KC | 200 mmf TR '
1| 1500 K | 1500 KC | 200 mmf | No Ad} i .TRQ No Adjust.
| | ARl Ty TRg No Adjust |
(o] . |
200 EC | 200 mmf | No Adjust. No Rdjust.. Cgus |
F. SUPPLEMENTARY DATA
F-1. WEIGHTS - The radiophon
: 8 it weighs
27 F-y
pounds  end the powsr supply unit weighs » POWER UNIT - The model HT-11-B Radio-
33 pounds, phone has been 4 .
' or 12-volt sour @signed to operate from & ©
F-2. DIMENSIONS - 86. This does not mean that
| oes 26 3% The radiophone unit meag- the power supply you have will s on
8 wide, 9 3/‘ inche either 6-volt operatc
end 10 inches deep These s high, S or l2-volts Operate the
clesrence d 2 : ions are Supply at the wvolta S e E
e e dimensions and include the wnit, it will be o4 €9 specified for yow
i end the antenna insulator, hand- the 12-volt Sy 8ither the 6-volt model or
Fanl : ®l. The radiophone it

imtalling the

‘ e
t the Jumper plu.gq
e gures 2 and 4) jg
oltage you 8re using,

uipment, check to s9°
for socket SO4 (Ra‘,’;‘f
wired for the supply
Plug PLgy is to 0@
8nd PL,p is to 0°

u:'“l" operation
r

A -Qq::;;‘;“pﬂy (VPIOJ_)in your power
that it is lth a 4-position swito!
da .')‘["‘h at Position #2. Th'°
'® Proper voltage for ¢
' the Voltage oharts "

Note:

I
1
{

TUBE TY

vy 6S
Vo €
Vg
Vg 68

Vg 6]

“NR"
* Res
t Res
# Res

® Reos
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F-5.

HT-11-B VOLTAGE CHART (6-volt installation)

Note: Readings taken from sook
et terminals t i ind]
Use & 1000 ohms per volt meter st s i (e

6-volt source measured at power unit input terminals

RECEIVER ON

TUBE TYPE 1 2 3 4 5 6 7 8 CAP
T Beky 0 0 5. 3% 0 3.3 100 6 215 X
V,  6K8 0 0 215 100 o 14s e IR IR
Vg 6SK7 0 6 3., 4% 0 3,4% 100 0 215 X
V, 6SQ7 0 0 R 0 R 0 X
Vs 6K6G 0 ¢ 215 220 0 £ 10 13 £
Vg 807 6 MR MR 0 0 ¥ i X R
V, 6V 0 0 ¥R 0 0 E 0 X
Vg  6V6 0 6 MR IR 0 UG 0 X
Vg  6V6 0 6 R NR 0 X 0 X

TRANSMITTER ON (Loaded to 75 ma.)

TUBE TYPE 1 2 3 4 5 6 7 8 CAP
V, 68K7 0 0 0 NR 0 0 6 0 X
V, 6K 0 0 0 0 0 0 ® 9 v
Vg 6SK7 0 6 0 0 0 g ? 5 &
v, sQ7 A 5 0 MR MR 0 6 0 X
Vs 6K6G 0 6 NR MR ¥ e 3 ”
Vg 807 6 240 174 21 0 % X 5 i
v, 6Ve 0 0 08 43 » A ol .
Vg 676 0 6 320 320 0 X ¥y $
Vo 676 0 6 320 320 0 % S S %

"NR" - No reading

"gy" - No pin.

= 00 "

turned all the way to the right.

unction of CHy and Rpg to ground.
on of CHz and C26 to ground.
d Ggz) to ground.

* Readings teken with Rz %
t Reading teken from the J 4
# Reading teken from the junotl
® Reading taken from the junction of CH) en

- 14 -







F-7. POWER UNIT VOLTAGE GHART

Notes Readings are taken from termins
Use a 1000 ohm per volt meter,

Supply voltage measured at input terminals.

ls of TS75; to ground (chassis).

RECEIVER ON
: , SUPFLY 1 2 3 4 5 6 7 8
6-volts D-C 0 6 6 6 6 6 1 9295 0
: ‘12-v01ts D-C 0 [ 12 12 12 12 230 0

TRANSMITTER ON (Loaded to 75 ma.)

| suepLy 1 2 3 4 5 6 7 8

0 6 6 6 6 0 325

0 350




T OF REPLACEABLE PARTS

MFR. CONTR' S.

FUNCTION CODE  PART IO«
A-V-C decoupling for tube Vy ASA RC21AE104M
Cathode bias for tube V, IRC 24BX401E
R-F gain control CT 25C033

Oscillator grid bias for tube Vg ASA  RC21AE473J

Plate decoupling for oscillator ASA RC31AE153K
‘section of tube Vp

Cathode bias for tube Vo IRC  24BX301E
A-V-C decoupling for tubes Vq

A-V-C decoupling for tubes Vq, ASA RC21AE105M

Cathode bias for tube VS

Diode load for second detector

3 tube V4
+ 5%, 4 watt, carbon Diode load for second detector ASA  RO21AF474J
i tube V4
r, variable, 1 megohm + 20%, carbon, includes A-F gain control CT 25C072
itch in the assembly
Resistor, 30,000 ohm + 5%, 1 watt, carbon Voltage divider ASA  RC31AE303J
R14 Resistor, 11,000 ohm * 5%, 10 watt, wire wound, type CC Voltage divider U 24BG113D
By Same as Ry Plate load for audio amplifier

section of tube VU,

LIST OF REPLACEABLE PARTS - (Cont'd.)

MFR. CONTR' S.

. TR YT T /AN . e TMT™ATIITY NN



% E%, 1 watt, carbon

Resistor, 25 ohm * 20%, & watt, wire wound, type BW-%

Resistor, 250 ohm + 5%, 10 watt, wire wound, type CC

Resistor, 50 ohm + 10%, 5 watt, wire wound, type BW-%

Resistor, 10,000 ohm * 10%, 1 watt, carbon
Resistor, 100,000 ohm * 20%, 1 watt, carbon

Resistor, 240 ohm + 10%, & watt, wire wound, type BW-3

Same as R4

Resistor, 47,000 obm * 5%, 2 watt, carbon

10%, & watt, wire wound, type BW-3

Rzg Resistor, 100 ohm %
Rag Resistor, 330 ohm * 5%, 10 watt, wire wound, type CC
R51 Same as Ry,

Resistor, variable, 500 ohm * 20%, wire wound

section of tube V4

FUNCTION

Grid return for tube V5

Cathode bias for tube Vg
Attenuation for handset
Attenuation for handset

Screen supply filter for tube Vg

Parasitic suppressor in plate
circuit of tube V6

Cathode bias for tube V6

Parasitic suppressor in grid
circuit of tube V6

Grid bias for tube Vg

Screen supply filter for tube Vy
Cathode bias for tube Vi,

Grid return for tube Vy

Plate and screen supply filter
for crystal oscillator tube Vy,

Cathode bias for tube V4

Cathode bias for modulator tubes
V8 and Vg

Microphone current- supply filter

Audio gain control on modulator

MFR.

CODE

ASA

IRC

IRC

ASA
ASA

IRC

ASA

IRC

CT

"~ CONTR'S.

PART NO.

RC31AE471J

24BX250F

24BG251D

24BX500E

RC31AE103K
RC31AE104M

24BX241E

RC41AE473J

24BX101E

24BG331D

25C069



FUNCTION
Receiver filament network load IRC 24BW121E
equalizer
Transmitter filament network U 24BG150D

load equalizer

Receiver tuning capacitor oM 48C074

Screen by-pass tube Ty ASA  CM30A2023

‘ Cathode by-pass for tube Yy ASA  CM35A6227
To control oscillator excitation ASA CM20A101J
Oscillator pad for BAND 2 - UE 447056
Osci}lator pad for BAND 1

Oscillator feed—back.cmpling ASA  CM30Al102M

icitor O. 05 mmfd. -10 + 20%, 400 V. D-C working, A-V-C by-pass for tube A& S0 46 AL503H
ed paper

'Cg Same as 08

A-V-C by-pass for tube Vo

ClO fapacitor, 0.02 mfd. -10 + 20%, 400 V. D-C working, Cathode by-pass for tube Vi MIC 46AF203H
molded paper, type 342

LIST OF REPLACEABLE PARTS - (Cont'd.)



tor, 0.01 mfd. -10 *+ 20%, 400 V. D-C working,
paper, type 342

> as C4
Same as C4

Same as Cqs

Capacitor, 0.1 mfd. -10 + 20%, 400 V. D-C working,
molded paper

clB Same as.Clo

Cig Capacitor, 0.05 mfd. -10 + 20%, 600 V. D-C working,
molded paper, type 345

€59  Capacitor, 20 mmfd. -15 + 20%, 50 V. D-C working,
tubular electrolytic, cardboard case, special

Czl Same as ©; 17

022 Capacitor, 0.25 mfd. 600 V. D-C working, oil-filled,
paper, type DA6025

C25 Not used.

Not used

FUNCTION

Cathode by-pass for tube Vg
A-V-C by-pass for tube Vg

Cathode by-pass for tube Vg

Al

By-pass across diode load
A-V-C by-pass

Audio coupling between second
detector diode and first audio

amplifier

Cathode by-pass for tube V,

Audio coupling between tubes Vy
and V5

Shunt across primary of trans-
former Tg

Cat hode by-pass

Screen by-pass for tubes Vi, Vz
and V3

By-pass on receiver's d-c supply

MFR.
CODE

MIC

SO

MIC

SP

CD

CONTR' S.
PART NO.

46AF103H

46AL104H

46 AM503H

45A040

46A027



PARTS - (Cont'd.)

FUNCTION CODE PART NO.

‘?late return for oscillator tube

V@

ode by-pass for tubes Vg and

phone current supply filter

ament by-pass for transmitter

en by-pass for tube Vg

e return for tube Vg ASA CM4542027

~ Parallel feed coupling to tank
~circuit of tube Vg

A

; able capacitor for tank RC 48A096
circui

t of tube Vg
Adjustable capacitor for tank
gireuit of tube Vg

Adjustable capacitor for tank
eirecuilt of tube Vs

Capacitor, 390 mmfd. 5%, 2500 V. D-C working, Fixed capacitor for tank circuit ASA  CM45A391J

mica of tube Vg
057 Not used.
Cagn Same as Cq Cat hode by-pass for tube Vg4

LIST OF REPLACEABLE PARTS - (Cont'd.)

MFR. CONTR' S.
NAME OF PART AND DESCRIPTION FUNCTION CODE  PART NO.
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pacitor, 15 mmfd. * 20%, 500 V. D-C working, -0.075%
.C., ceramicon, wire leads 13" long, type 809-047

Transformer, R-F, 2 bands, wound in 4 sections, 2 pri-
maries and 2 secondaries, secondary for band #1 tunes
1500-2100 KC., secondary for band #2 tunes 2100-3000

KC. with capacitor Cy, trimmers adjustable 23 to 35
mmfd., coils air core, special

Transformer, R-F, 2 bands, wound in 3 sections, 1 pri-
mary and 2 secondaries, secondary for band #1 tunes
1500-2100 KC., secondary for band #2 tunes 2100-3000

KC. with capacitor C,, trimmers adjustable 2% to 35
mmfd., coils air core, special

Transformer, R-F, 2 bands, wound in 3 sections, 1 pri-
mary and 2 secondaries, secondary for band #l1 tunes
1955 to 2555 KC., secondary for band #2 tunes 2555 to

3455 KC. with capacitor Cl’ trimmers adjustable 2% to
35 mmfd., coils air core, special

Transformer, I-F, 455 KC., primary and secondary tuned

by adjustable iron core, fixed trimmers 125 mmfd. + 5%,
type 8387

Trans?ormer, I-F, 455 KC., primary and secondary tuned
by adjustable iron core, fixed trimmers, primary trim-
mer 125 mmfd.

+

3%, secondary trimmer 130 mmfd. + 3%,
type 8388.

. (Cont'd.)

‘ MFR.  CONTR'S.
FUNCTION CODE  PART NO-

Coupling between tubes Vg and Vy ASA  CM20A501J

Coupling between transformer Tx

and grid of oscillator section
of tube V2

Fixed trimmer in oscillator

CRL 47A027
transformer 'If:5 for BAND 1

Couples antenna to grid of r-f SWI 51C427
amplifier tube vy

Couples r-f amplifier to conver- SWI 51C428
ter section of tube Vo

Tuned circuit of oscillator stage SWI 51C429

Couples converter to intermediate ST 50B124
frequency amplifier tube VB

Couples inter-mediate frequency ST 50B125
amplifier to second detector tube i

Vy



AR L

FUNCTION

hm plate im- Couples audio amplifier tube Vg CHI 535B043
ohm voice coil to speaker and handset.

Couples microphone to grids of CHI 5541
modulator tubes Vg and Vg

Couples modulator tubes Vg and CHI  55B042
- Vg to class C amplifier tube Ve

late circuit r-f choke of tube SWI  53A033
Vg for parallel feed

Grid circuit r-f choke for tube
Ve
6

Plate circuit r-f choke for tube
Vr
7

' #18 tinned copper wire,
16 turns per inch, diameter of wind-
0.D., tapped at 5%, 11%, 161, 21%, 271 and
47 turns from start of winding, air core, polystyrene
insulation, special

Transmitter antenna loading cail BW 51A312

12 Inductor, R-F, inductance 26.8 microhenries = 2%, 30 Transmitter tank coil BW 51B430
turns of #14 bare tinned copper wire, pitch of winding
7 turns per inch, diameter of winding 2-9/16" 0.D.,

polystyrene insulat ion, air core, special

LIST OF REPLACEABLE PARTS - (Cont'd.)
AT CONTRT S



1

™

IS
1

SW,,
SW4p
SW

S0,

S0,

S0

LE PARTS - (Cont'd.)

MFR. CONTR® S.

FUNCTION CODE PART NO.
y open, %" pure silver comtacts Changes over antenna comection AE 21B028
res @ 6 V. D-C, to 10 amperes @ 115 V. from receiver to transmitter
relay activating coils rated 115 V. D-C, type 204B
Switch, 2 section, 2 position, shorting type contacts, Receiver band switch oM 60B058
bakelite wafers, bushing 1" long, shaft 7/8" long x 1"
dia., type H
Switch, 3 section, 3 position, shorting type contacts, Transmitter band switch oM 60B163
sections 1 and 2 ceramic wafers, section 3 low-loss

bakelite wafer, bushing 3/8" long, shaft 11/16" long,
flet for 5/16™ x 7/32" of shaft dia., typé H

Switch, snap, SPDT, bakelite base, steel mtg. plate Phone speaker switching oM 60A130
with 1-1/8" mtg. centers, brass solder lugs, rated 3 .
amperes @ 115 V., type 77

Filament switch for transmitting

Switch, DPDT, toggle, fibre separators, brass tube Vg, Vo, Vg, Vg

mechanism, rated 1 amperes @

250 V., 3 amperes
@ 125 V., type 81012-Q §

HH 60A117
Connects push-to-talk switch on

handset to relay RYi01

Switch, SPST, toggle action, part of Ryo Connects radio-phone to d-c¢ source

Socket, 2 prongs, female, mica-filled bakelite body,

Crystal socket AP 6A004
non-ferrous spring metal clips, one mtg. hole, type

33-3

Same as 504

Crystal socket
Same as S04

Crystal socket




FEEd Ot

-talk switch
type ES-3238

Tube, triple-grid super control amplifier, type 6SK?7

e

triode-hexode converter,

type 6K8

i

iy 1 S
MFR. CONTR' S.

LRl CODE  PART NO.
Receiver jumper socket for HI 104070
operation on 6 or 12 volts D-C
Socket‘connection for power sup- AP 10A126
ply cable plug
Jumper plug for 6 V. D-C opera- B 41A1918
tion
Jumper plug for 12 V. D-C opera- H 41A1906
tion
Meter jack for transmitter tuning CHI  36A012
Receiver loudspeaker A 85A017
Transmitter's microphone and con- KE°~  85BO019
trol switch, and receiver's head-
set for telephone operat ion
Tuning dial illumination GE 39A004

Radio frequency amplifier, re-
ceiver section

Converter and high frequency os-
cillator, receiver section

it

RCA  90X6SK7

RCA S90X6K8




; beam power amplifier, type 807

Tube, beam power amplifier, type 6V6

Va Same as V7

1 Vg Same as Vo

(2) D-C Power Supply Assembly.-

Ci01 Capacitor, 0.5 mfd. -10 + 40%, 400 V. D-C working,
tubular paper, special

Cio2 Capacitor, dual, 8 mfd. - 10 + 40%, 475 V. D-C work-
ing, electrolytic, type EB10016, section one of dual

unit

0103 Same as Cipop» section two of dual unit

C104 Same as ClOl

C105 Same as ClOl

Secbnd detector and audio amp- RCA 90X6S6

lifier, receiver section

Audio amplifier, receiver section RCA  90X6K&l

Class C amplifier, transmitter RCA 90X807
section

Crystal controlled oscillator, RCA 90X6V6
transmitter section

Audio amplifier, tramsmitter
section

Audio amplifier, transmitter
sect ion

Hash filter capacitor at input to CD 46AV504J

vibrator supply unit (VP;4;)

Input capacitor of receiver sup- CD 45A036

ply filter
Output capacitor of receiver sup-
ply filter

Hash filter capacitor of trans-
mitter plate supply

Hash filter capacitor of trans-
mitter plate supply
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MFR. CONTR’ S.
NAME OF PART AND DESCRIPTION FUNCTION CODE PART NO.
0106 Capacitor, 0.03 mfd., 1600 V. D-C working, tubular Commutator hash filter capacitor CD 46A025
paper, type MD1653 of transmitter plate supply
Cyo7 Capacitor, 2@ mfd. * 10%, 600 V. D-C working, oil- High-voltage filter capacitor of CD 46B026
filled paper, type TJU6020 +transmitter plate supply
CH101 Choke, inductance 5.5 henries @ 160 milliamperes, d-c Filter choke of receiver supply CT 56 C030
4 resistance 97 ohms, iron core, type 5613-F filter
e CHypp  Choke, heavy duty filtex.‘, 56 turz?' of #12 enameled. Hish filte:xl' choke of transmitter FA 56A024
g wire on 2" air core, coil 0.D. 1z", kraft tube casing, plate supply
wax impregnated, type A5933
Relay, 3 circuit, normally 2 circuits open one closed, Controls primary current of vibra- GD 21B030
inner and outer windings have 28 ohms d-c resistance. pack VPi4; and relay winding cur-
connect windings in series for 12 V. D-C operation and rent of relay RY102
in parallel for 6 V. D-C operation, type 27577
RY;00 Relay, DPST, normally open, inner and outer windings Controls primary current of dyna- GD 21B029
have 28 ohms d-c resistance, connect windings in mot or DVIlOl and secondary high-
series for 12 V. D-C operation and in parallel for voltage to transmitter
6 V. D-C operation, type 24242.
TS101 Terminal strip, 8 terminals, high grade laminated bake- Power supply connection for power HJ 81A054
lite insulation, 2 mtg. holes with 43" mtg. centers, cable to radio-phone
type 1033,
*F Fuse, 20 amperes @ 25 V., glass enclosed, 4 AG, type Radio-phone filament and receiver LF 39A310
101
1097 supply protection for 6-volt oper-
ation :
*F102 Fuse, 30 amperes @ 25 V., glass enclosed, 4 AG, type Dynamotor DMy4; protection for LF 39A305
1099 6-volt operation




- NAME OF PART AND DESCRIPTION

Fuse 10
10;; amperes @ 25 V., glass enclosed, 4 AG, type

#F102 {gg: 20 amperes @ 25 V., glass enclosed, 4 AG, type
*DM Dynamotor, input :
101 » input 6 V. D-C, output 350 V. D-C + 3% @

165 milliamperes, continuous duty, supplied with
mtg. bracket, type 3420

#DM15; Dynamotor, inmput 12 V. D-C, output 350 V. D-C ¢ 3% @
165 milliamperes, continuous duty, supplied with mtg.
bracket, type 3518B

*VP5; Vibrapack, Mallory type VP-552, uses vibrator type
725

#VP1, Vibrator power supply, Oak type 6291, uses vibrator
type V-6456

(3) Cordage.-

Cord 87B317, 8 conductor, rubber covered, 87 inches
long, includes four #22 ga., three #16 ga., and one
#18 ga. conductors, radio-phone end has an 8 contact

female type S408-CCT Amphenol plug (PL5), power supply

end has individual spade lugs, special

* Used on 6 V. D-C power units only,

# Used on 12 V. D-C power units only.

mmmm‘.& :_#".A l’;m M miﬁm JW‘M"MM'MR e e e e .

OF REPLACEABLE PARTS - (Cont'd:)

FUNCTION

Radio-phone filament and receiver
supply protection for 12-volt

operat ion

Dynamotor DMj 5 protection for 12-
volt operation

Transmitter plate supply

Transmitter plate supply

Receiver high voltage supply

Receiver high voltage supply

Connects d-c power supply to
Radiophone HT-11-B

CODE

LF

LF

EI

cam

MA

29A310

20C001

20C009

27A012

27A116

87B317



SYMBOL

ASA

BW

CAM

CD

CHI

CRL

CT

EI

FA

GD

GE

F-9 INDEX TO PARTS MANUFACTURERS

MANUFACTURER

Advance Electrio
Los Angeles, Calif,

American Phenolic Corp.
Cicero, Illinois

Any menufacturer meeting
American Standards
Association specifiocations.

Barker & Williamson
Upper Darby, Penn.

Carter Motor Co.
Chicago, Illinois

Cornell-Dubilier Corp.
South Plainfield, N.J.

Chicago Transformer Corp,
Chicago, Illinois

Centralsab
Mi lwaukee, Wis,

Chicago Telephone & Supply Co.
Elkhart, Indiana

Bicor Mfgo Co,.

. Chicago, Illinois

John E. Fast & Co.
Chicago, Illinois

Guardian Electric Co.
Chicago, Illinois

General Electric Co.
Schenectady, N. Y.

The Hallicrafters Co,
Chicago, Illinois

Hart & Hegeman Elec. & Co.
Hartford, Conn.

Howard B. Jonea'
Chicago, Illinois

SYMBOL

IRC

MIC

RC

RCA

8T

SO

SP

MANUFACTURER

International Resistance (g,
Philadelphia, Penn,

Jensen Radio Mfg. Co,
Chicago, Illinois

Kellogg Switchboard Supply g,
Chicago, Illinois

Littlefuse Inc.
Chicago, Illinois

P.R. Mallory & Co,
Indianepolis, Indisana

Micamald Radio Corp,
Brooklyn, N, Y,

Oak Mfg. Co.
Chicago, Illinois

Radio Condenser Corp.
Camden, N. J,.

U NEPr . Co, Inc,
Herrisen, N, J.

F.W, Sickles Co.
Springfield, Mass.

Solar Mfg. Co.
Bayonne, N, J,

Sprague Specialties Co,
North Adems, Mass.,

S.W, Inductor
Chicago, Illinois

Utah Radio Products Co.
Chicago, Illinois

Underwood Eleotrio
Chicago, Illinois




