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TELEVISION

ecetving Set

Here is the first chance presented to the television experimenter and
amateur to build a really modern cathode-ray television receiver from a
carefully tested and authorized design and from plans that are complete,
so that the builder can make one and know that it is actually workable

By the Don Lee Television Staff

missions, a receiver for displaying the images must

tune very broadly as compared to the usual com-
munications type receiver used for receiving voice and
music transmissions. A high intermediate frequency
must be employed in a television receiver and band-pass
transformers used lo provide suflicient band width. In
the “audio” section of the television receiver, abnor-
mally low values of plate
resistors must be used and
great care exercised to
Leep the stray capacitance
of wiring and components
to a minimum,

IN common with all high-definition television trans-

MOVIE STAR

YKNOWS HIS PICTURES”

Robert Montgomery, the popular screen star, said, wchen e

nnd Mrs. Montgomery acitnessed ihe telewision demonstration

as the guests of Marvy R. Lubcke, director of television for ihe

Lien Lee Broadeasting System, "I am surprised at the results,

. The present exhibition 15 a greal advance owver one |
aitended a few years ayo”

a length of 70-ohm cable, known as “EOL” or the
rubber-covered parallel pair feeders known as the Lynch
“Giant Killer” Cable. Tt is desirable that the feeder
should extend perpendicularly from the antenna for §
feet or more. The antenna end of the feeder is fanned out
for 6 inches and one conductor attached to each 63-inch
length of the antenna. The receiver end is brought in
through insulating bushings to the 1 to 2-turn coil, L-1,

The first resonant cir-
cuit, L2, C1, should be
of “high-loss” construc-
tion; that is, no efiort
should be made, as is
usually done, to keep the
coil away from shielding,

Circuits Given

The diagram of the
Don Lee receiver de-
scribed here in detail is
shown in Figure 1. It is
of the television super-
heterodyne type embrac-
ing the design features set
forth above. The antenna
is indicated by the tubing
at the upper left, sepa-
rated in the center and
connected to L1. The
separate lengths of the
tubing should be 63
inches long and %4 inch
or more in diameter. They
should be joined mechan-
ically by an insulator 2
or 3 inches long. The
leads running from the
antenna to L1 indicate

649

or use the best quality
variable condenser, The
radio-frequency resistance
of this circuit must be
considerable to insure that
the high-frequency com-
ponents of the wide image
sideband will not be at-
tenuated. This can be
accomplished by using
components of ordinary
quality or by shunting a
fixed resistor across the
circuit. The components
should be mechanically
excellent, but the use of
bakelite coil forms, bake-
lite pieces for coil sup-
port, and condenser end
plates, is definitely allow-
able. This circuit, with
vacuum tube VT1, com-

www americanradiohistory com
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THE TELEVISION TRANSMITTER AT W6XAO

Harry R. Lubcke is shown standing in jrout of the
Wo6XAO televisian transmitter thal operales on #5 mega-

cycles

prises the superheterodvne first detector
This 1s housed in the first
dark shield can shown in the front left
of Iigure 3. The porcelain lead-through
insulator at the left supports coil LI
and provides external binding posts for
the incoming feeders. The upper of the
two knobs is the tuning control and
comprises the shatt and variable con-

or converter.

denser Cl1.
panel knobs.

(623

melers)

awflich
images daily i Los Angeles, California.

builder.

ing System.

high frequencies,
They may be chro-
mium, but not
cadmium plated, if
desirable. Cadmium
plating is satisfac-
tory for the chassis
in general and aluminum shield cans
may be used elsewhere. Copper shield
cans with chromium plating are an extra
refinement. The remainder of the cir-
cuits of the converter VTI and oscil-
lator VT7 are more or less standard,
Oscillator coil L2 is placed over (sur-
rounding) the grounded end of coil L11.
No difficulty should be encountered in

transmits  high-definition

This is one of the front-

The knob directly below
it is the volume control, comprising re-
sistor C7 in the circuit of Figure 1.
Behind the first shield is the oscillator

AN “ACTUAL" PHOTOGRAPH
Unvetouched photo of the television
image received 334 miles aseay from
the transmitter under home receiving

shield, and condenser C13 of this circuit conditions, The picture wvas laken
is ganged with condenser Cl. This is seith an ordirary Eastman folding
a':c‘;-"“m]ﬁhed by an ordinary shaft pocket Kodak =cith a comparatively
coupling ’ slows lens af F6.8. The subjeet is a

These 1wo shields are preferably made
of copper, with as few joints as pos-

member of the American Legion and
a fraw folds of the American flag show
in the background.

sible to give good shielding at ultra-

Rapio NEws ror May, 1937

This article gives all the necessary
information for building a complete
television cathode-ray receiver. The
set is constructed of standard parts and rep-
resents a simple combination that can be put
together by any amateur or experienced set
The design was made, built and
tested by the staff of the Don Lee Broadcast-
The design is a practical one

securing ultra-high-frequency oscillation
with this circuit.

Coil condenser combinations C3, L3
and C4, L4 complete the band-pass inter-
mediate-frequency transformers. These
should also be of “high-loss” construc-
tion. Bakelite coil forms and small wire

are specified, while the condensers may
have bakelite end insulators, and may
be of the mica compression type. The
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intermediate-frequency transformers are
shown as the row of rectangular shield
cans down the center of the chassis in
Figure 3. The three 6K7 intermediate-
frequency vacuum tubes are shown to
the right of the several stages. 1t is not
necessary that the arrangement shown
be strictly adhered to. Increasing the
space between shicld cans and placing
a lube between each one, or a staggered
arrangement oi shicld cans and tubes is
satisfactory. The diagram shows three
stages of intermediate-irequency ampli-
lication, indicated by tubes VT2, VT3
and VT4, with the associated equip-

THE SWEEP CIRCUITS

Figure . The chassis for the sweep

circuits and high-voltage pozver sup-

ply are comtained on this chassis. The

cuthode-ray tube adjustments are fo-
cated on the rear.

THE COMPLETED “SIGHT" RECEIVER

An exclusive photograph of the Don Lee receiver, de-

scribed in this issue, shown in use m a private residence
and used for checking transmitted air programs.

ment. This amount
of amplification is
satisfactory where a
moderate or strong
signal is available,
such as a hillside or
unobstructed line of
sight location on
level ground, using an antenna 235 or
more feet above surrounding objects.
Where these conditions cannot be met,
an additional stage of intermediate-
frequency amplification is recommended.
The addition is accomplished by merely
constructing and installing another tube,
VT3, another intermediate-frequency
transformer, C3-1.3, C4-L4: a socket,

shield can, two isolating resistors, R37,
and two by-pass condensers, C2. The
adjustment of the several condensers,
C3-C4, of each stage should be available
from the outside, and they should be

THE COMPLETED CHASSIS

Figure 2. The superheterodyne aund low-woltage power

supply are shoswn in the foreground, the seweep crreuits

and ligh-voitage power supply are in the background
with the shielded cathode-ray tube above.

adjusted to give the best detail while
lookmg at the image.

VT5 is a diode second detector, the
output of which appears at the right-
hand end of resistor R2. It will be
noted that this (Turn to page 694)

THE RECEIVER PROPER
Figur! 3. The j;.lpﬂ'ffr;‘m'arf_w;e re-
ceiver and foac-freguency poaver sup-
ply. The kgh-frequency cireuits are
housed in the ftewo darker copper
shields and the intermediate-frequency
civenils in the four bright cans.

www americanradiohistory com
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The DX Corner
(Broadcast Band)

(Continued from page 669}

in the background. Shifting antennas
brought in WFAA on this frequencv. Our
east antenna brought in WTBO with an
Ro signal, while our south anitenna would
bring it in R6-7, but would bring up
WFAA so that we could easily log the lat-
ter. Using the west antenna, WTBO
dropped to R3 and WFAA to R3, thus
providing an opportunity to bring in other
signals on this irequency.”

Observer Gordon uses a three-stage bat-
tery-operated preselector ahead of a Philco
'34 seven-tube al-wave receiver. He finds
that the preselector gives him a great in-
crease in sensitivity and selectivitv. He
likewise has a distinct advantage in that
there are no power lines or telephone lines
within 234 miles of the house.

Sounds like a close approach to a DX'er’s
Paradise to us.

Don Lee Television
(Continued from page 651)

resistor has a value of only 15,000 ohms.
This resistor in the usual communications
type receiver would have a value of per-
haps one-half megohm. The low value
here used is necessary in order to nullify
the reactance of the unavoidable capaci-
tance of the “high” side of the components
and the “high” wiring to ground. It will
be noted that the lead from R2Z to the

| grid of VT6 is shown as a solid line, with

a cotted line adjacent to it. This is to
indicate that this lead, as well as others to
follow, should be run in a direct manner,
and as lar away from the chassis as pos-
sible, so that its capacitance to ground will
be smaii. The short metal tube in front
of the last intermediate-frequency trans-
former shield can is the diode, and it will
be noted that it is above the chassis by
114 inches. This is for the purpose of
reducing the capacitance of the wire to
ground.

Similarlv, the acorn triede, VT6, is ele-
vated above the chassis, In this circuit the
plate lead to the high end of resistors R4
and R40 and the associated components
must all he located az far from grounded
objects as possible. Condenzer C12 and
resistor R3, coupling condenser and grid
leak for the cathode-ray tube respectively,
can best be located adjacent to the grid
terminal of the cathode-ray tube rather
than immediately adjacent to VT6. The
lead from the junction of resistors R4 and
R40 to the synchronizing circuit condensers
C30 and C31 and resistor R33, which com-
prise the swvnchronizing circuit, and the
leads to the grids of the wvacuum tubes
VTil and VTI12 of the scanning sources
should be of low capacitance by being short
and by being removed from ground as far
as convenient.

The glass tube in the rear of the chassis
of Figure 3 is the 83-volt full-wave recti-
fier. Directly behind it is the power trans-
former TR2 and the chokes L13, associated
with the lowwvoltage power supply shown
in the lower left-hand corner of Figure 1.
This power supply operates the television
receiver and the two scanning sources,

The simple type of gas triode sweep-
circuit oscillator, with a constant-current
pentode as a plate resistor, has been used

www amercanradiohistory com

Rapro News ror Mav, 1937

in the interest of simplicity, The high-
frequency and low-frequency sweep circuits
are alike, except for the value of condensers
Gz, C.?:-, C23 and C26. Resistors R18 in
each circuit vary the frequency. These twe
conirols are front-panel controls, for ad-
justing the lock-in of hoth the low and
high-frequency sweep circuits.

The components C30, C31 and R33 con-
vey energv from the output of the receiver
amplifier through circuits particularly suited
to synchronize the low- and high-frequency
sources

Transformer TRI1, rectifier tube VTS,
condensers €28 and C29 and resistor chain
R&, Ro, R10, R11, comprise the high-volt-
age power supply for the cathode-ray tube.
This is essentially standard cathode-rav
tube practice. However, it is notably dif-
ferent from ordinary receiver tube practice
in that the plate of the cathode-ray tube is
grounded and the heater cathode and grid
of the cathode-ray tube are the high-
voltage leads of the device. These must
be treated swith respect in installation, and
not touched twlen tn operation! These
leads are some 2000 volts “below ground”
potential, but whether or not such a lead
is “above” or “below"” ground potential
by a large amount makes no difference in
its ability to zive a severe shock. It is
improbable that there is sufficient energy
in the equipment to produce fatal results
unless the subject should die of fright. Con.
sequently, if the circuits are accidentally
touched, attempt to minimize the effect in
the mind, which should tend to put the
person in the best condition. (it is to be
understood that the Don Lee organization
incurs no liability of anv kind in connec-
tion with such accidents or in any other
matter, Lecause of the information fur-
nished herewith. Such information is fur-
nished free for non-commercial use and no
patent or other license is granted or may
be inferred.}

Figure 4 shows the sweep-arcuit, high-
voltage, power-supply chassis, with gas
triodes and accompanying pentode resistor
tubes shown in alignment at the front end
of the chassis, Behind them is transformer
TR1, rectiter VT8 and porcelain lead-
through insulators, which ecarrv the high
voltage to the cathode-ray tube. Con-
densers C28 and €29 are below the chassis.
Resistors R18 are shown on the small panel
at the front right of the chassis. On the
rear of the chassis are located controls RO
and R11, which control the focusz and in-
tensity of the cathode-ray tube respec-
tively.

Figure 2 shows the completed receiver.
The curving black lead in the foreground,
from receiver to the rear of the cathode-
ray tube shield, is the output “high” lead
which goes to the grid of the cathode-rayv
tube, The cable leads in the rear which
also enter the rear of the cathode-ray tube
shield are the cathode-ray voltage supply
leads. It is desirable that the cathode-ray
tube be mechanically, electromagnetically
and electrostatically sh;elded To accom-
plish this, a piece of 6- or 7-inch diameter
stove-pipe is suitable for a 3-inch diameter
tube. In the receiver constructed, this
shield, the two supporting panels and the
bottom shelf were cadmium plated. This
presents a pleasing appearance, regardless
of the lowly origin of the stove-pipe.

The mechanical arrangements shown in
the photographs do not have to be rigidly
followed. Several rules of construction
must be observed, however, and these are
given herewith. Most important: power
transformers and chokes should not be lo-
cated closer than one foot from the cath-
ode-ray tube, particularly if near the rear
end thereoi. Ii located closer, the stray
magnetic field from these devices deflects
the electron beam directly by the mecha-
nism of the electromagnetic deflection and
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an irregular vertical margin is found on
both sides of the blank field of view of the
cathode-rav tube, even if all signal circuit
leadds are disconnected thereirom. If it is
desired that the lube and chassis be close
together, the transformers must be loeated
at the front of the tube near the Huorescent
screen.  All components may be located
on one large chassis if these precautions are
followed. Anoiher allowable arrangement
consists of locating the receiver and scan-
ning sources on an upper chassis and the
two power supplies on a lower, the latter
being placed helow the former in the
cabinet.

Also, it is not necessary that metal
vacuum tubes be emploved. The corre-
sponding glass tvpes are suitable. [t is
imporiant that an acorn triode be used for
VT6, however! Another acorn triode con-
nected as a diede may be used for VT3,
if desired.

In connecting the cathode-ray, tube-
detlection plates, the numbers on Lhe dia-
gram when viewed from the front of the
cabinet are: (1) right rear; (2) lower
front; (3) upper front; (4) left rear.
When this arrangement is observed, the pic-
ture will appear right side up and printing
will reaed from lelt Lo right.

The receiver s pul into operation in the
following manner; Al conwections having
heen made and checked, the power circuit
is turnedd on by SW1. After about a one-
minute warm-up period, a rectangle of
light should appear on the cathode-rav tube
screen.  [his should be adjusted by resistor
R11 until it is of average brilliancy. I
the resistor R11 is adjusted too much in
one direction the rectangle of light will be
extinguished ; if too far the other direction
it will be very bright and unsuited for dis-
plaving the television image. The neutral
or blank screen should be of half-brilliancy
so that the black portions of the picture
will extinguish the cathode-ray spot and
the bright portions carry it to full bril-
liancy. The resistor K9 controls the focus
of the tube, and this should be adjusted
until the scanning lines are most clearly
seen

With no signal being received, there
should be no variation of intensity over thg
screen, except for a very slight darkening
at the top, which is permissible. Any
traveling or stationary variations of in-
tensity having several dark and light hori-
zonlal portions, indicale the presence of
alternating current hum, This might come
from improper circuit connections or con-
ditions in the high-voltage reclifier for the
cathode-ray tube; hum in the output of
the radio receiver or improper connection
of the cathode and heater of the cathode-
ray tube. It is usually (ound that connect-
ing the cathode to one side of the heater
gives less hum in the field than connecting
to the other side. Whether or not the
hum comes from the television receiver can
be checked by removing the connection to
condenser C12. I the horizontal variations
of intensity disappear, the hum is in the
receiver.  As previously mentioned, irregu-
larity of the vertical sides of the beam
usually indicates deflection of the cathode-
ray beam directly by transformers or mag-
netic field. This must be cured by further
separation between these units and the
cathode-ray tube. This type of interfer-
ence might occasionally produce residual
intensity variations of the field of view
and give rise to the horizontal variations
of intensily which are characteristic of
power supply hum. A slight amount of
such variation can be tolerated, since the
incoming signal is much stronger and the
variation is not seen, when an image is
being received. When the receiver is
properly constructed and adjusted, how-
ever, all hum will be removed.

After making the abave adjustments
without a television signal, the next step is
1o tune in the test signal of WeXAO,

When his is properly received, it appears |

as 38 parallel horizontal bars in the field
of view. In order to receive the signal, the
several condensers C3, C4 of the interme-
diate-frequency  transformers  must  be
aligned Il necessarvy at the start, head-
phones (with a series blocking condenser)
can be shunted from the plate of VT6 to
ground and the weak signal, which will
probably be received in any event, brought
10 maximum intensity by such adjustment,
and the separate tuning condensers C1 audd
C15, which are best left frec of each other
in this preliminary adjustment. The inter-
mediate frequency is 8000 kilocycles and
the oscillator operates 8000 kilocycles above
the incoming frequency.

pacitance than condenser CI to bring this
about. The setscrews of the coupling be-
tween C1 and C15 may be tightened when
maximum signal is secured.

If fewer bars than 38 are received, the

Its condenser, |
C15, will consequently be at a smaller ca- |

low-frequency scanning source is operating |

at foo high a frequency and if more than
38 are received, it is operating at too fow
a frequency. The proper frequency is 24
cveles per second.  The high-frequency
source must operate 7200 cycles per second.
With the low-frequency source properly
adjusted, thiz is the peint where the indi-

virlual scanning lines just begin to merge |

into a solid ficld for the typical S-inch
cathode-ray tube,

The next step is to receive an image.
With the high-frequency source “off” fre-
quency, as it prohably will be in this first
adjustment. a great number of small black
and white dots and dashes will undoubt-
edly be received. Vary the high frequency,
adjusting knob R18 until this closes up to
a single image. This is identified by a
black bar at the right of the field of view
aml a single orderly representation of an
image across the feld of view. Preliminary
io securing Lhis adjustment, one or more
images may appear slanting one way or
the other, depending upon whether the
source is adjusted to too high or too low a
frequency.  After proper high-frequency
acljustment, it iz possible that the image
will be moving up or down. This is
remedied by adjusting the low-frequency
resistor, R18, until the image becornes sta-
tionary. Proper adjustment of both of
theze knobs should now make the image
lock in siep and continue to be displayed
without further interruptions. It will be
found with these simple types of sweep
circuits that the natural frequency of the
sources may tend to vary during the first
few moments oi receiver operation. Con-
sequently, a few moments' warm-up period
is needed. [Ii the receiver signal is not
sufficient to fully modulate the cathode-
ray tube, the svnchronization mav not be
secure and steps should be taken to in-
crease the signal sirength.

To bring the detail in the image to a
maximum, the several intermediate-fre-
quency condensers, C3, C4 should now be
adjusted while examining the picture. The
condensers C1 and C15 should also be
checked as to over-all tuning adjustment
and relation Detween the two as determined
by the setting of the coupling.

H insufficient signal is secured, the addi-
tion of one or even two more intermediate-
frequency stages is indicated, This is not
difficult, Lecause these stages are of low
gain comparedl (o the usual communications
tvpe, intermediate-frequency stage.
instance, the gain of the three stages, when
properly constructed and adjusted for wide
band pass, may not be more than one or
two high-gain stages as used in usual short-
wave or broadcast reception. The use of

(Turn te page 697)
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As additional instruments are (lesired, these
panels may be removeil to make the needed
room, thus eliminating obsolescence and al-
lowing the service laboratory to be kept
up-to-date at all times. This new service
cabinet not only presents an imposing ap-
pearance, but saves time and bench space.

New Motor Car Set Has
A F. Control
Three new metal tube aute receivers

were recently announced by the General
Electric Company. Motor car radio en-

thusiasts will be interested in these new
sets, particularly in the model FA-80 il-
lustrated ahbove. As a contribution to
simplified tuning, this instrument incorpo-

rates autpmatic frequency control. It also
teatures three-point tone control. com-
pensating automatic velume tontrol, a 6%

inch dvnamic tvpe speaker, and is designed
to deliver 7 watts power ouiput.

Heavy-Duty Tap Switch

Here is o new Ohmite band-switeh which
has special interest for the “Ham"”, With

this new unit,

pancl-control band-switch-
ing can be provided in all stages of 4 trans-

mitter. The new swiich is said to be excep-
tionally efficient because of its low-loss
porcelain construction, low contact resist-
ance, and high current carrying ability.
The switch is sufficiently small in size for
use in crystal oscillator and compact lows
powt'msi stages and it can be safely used
in power amplifier and output circuits up
to I kw. rating. The switch has 3 contacts.
Two or more switches can be ganged for
single control by using a Y4-inch insulated
shait coupling.

Don L.ee Television
(Continued from page 693)

a directional antenna is an excellent way to
increase the signal strength and decrease
the interference from automobiles or other
spurces, if this is required. This is ac-
complished by placing a parasitic reflector,
consisting of one piece of '4-inch diameter
copper tubing, 11 feet long, 4 “fect away

from the antenna and on the side directly
opposite to the television station from
which it is desired to receive. This reflector
is not connected to the antenna or any
other metallic object in any way. It does
nol attenuate signals in a range of aboul
160 degrees in the direction townard the
station to which it is aimed, bLut does |
reduce signals coming from the rear 200
degrees.

The ordinary 5-inch-size cathode-ray
tube has been chosen for this receiver be-
cause of its low cost and availability. It is
possible to employ any size tube with the
receiver. The I-inch or 3-inch sizes are not
recommended, however, because the focus
of the spot i3 not sufficiently fine to secure
the proper detail in the present high-
definition television images. For a larger
cathode-ray tube, symmetrical push-pull
amplificrs should e added to the seanning
sources, if a plated type anode on the
conical side of the tube is emploved in its
construction, It is undersiood that large-
size tubes (without this feature)are avail-
able, that mercury-vapor, gas triode tubes
can be used to give large scanning-source
outputs without amplification (DuMont).

The confidential Don Lee television re-
ceivers, as used for demonstrations, cliffer
materially from the design of this particu
lar receiver, However, this unit has been
constructed and adjusted according to the
above directions by the Don Lee organiza-
tion and also by i number of individual
constructors in Southern California who
already have receivers in operation.

It is felt that such consiructors as can
assemble a receiver of this tvpe will not
have difficulty in moditving or improving
it in the fuiure to keep pace with the for-
ward march of the television art.

List of Parts

R1—300-ph, | walt, Morrill ar equal.

R2—15,000-0hiy, 1 watt, Merrill or eyuat

R3—1000-clim, 1-watt carbon

R4=e3000-0lim, 1 watl, Morrill or egual

RS—1l-megolim, 1 watt, Morrill or equal

R6--350,000-ohim, 1-watt carbon

R7—3000-0him, 4«watt poténtiometer, wire-wournd

R8—TI-megohm, J-watt carbon

R9—0.3-megolun, 1-watt potentiometer

{]U--—l:l] 000-ohm, 2-watt carbon

i1 el T-megohini, l-walt potentiometer

Ri12—4. 1!\8}'0“ m, l-watt earhon

R33—4-mcr{0|1:=1, 1-watt carbon

R14—400.000-0lim, I-watt (need 2)

R16=75000-0lui, L-watt carbon (need 2)

R17—13500 ohim 1 watr carbon (necd 2)

R18~—50,000-0! -wiatt potent OI'I".L\CY (ueed 2)

R19—1000-chm, -watt carbou (need

R20—300.000-0hm, 1-watt earbon (need 2)

R30—2500-0hm. 10-watt, wirewound

R3l, H32—15,000-0hm, 25-watt, vitreous enamel,
adjustable

R315—10,000-0lu, 1-watt carbon

R34—100-glim, 1-watt carbon

R35—20,000-0lm, 2.watl carbon

R36-—50,000-0lun. |-watt carbon

R37—10,000-0himy, 1 watt, XMorrill or egual
{need 7)

R33—23.000-0lum, 1 watt, Morrill or equal

R3S t, Morrill or equal

25, 000-0lun, 1 w
R40—10,000-0hm, 1 wat
Li—1 wrn No. 14 enamel, 1 diameter
L2—6 turns No. 14 enamel, 1" dizmeter,
to make coil 1" long
L3-1.4—23 turns No. 30 enmel per coil, wound
3 lite form {outside dianicrer).
Ionp,' spaced 1/167 apart
No. 14 enamel, 3"

spaced

dianeter,

s
" long

L12—3 turns No.
to make cail 4" 4

Lid—lnea D- 23 or cyual 20-henry
2 or

14 enamel 17 diameter spaced
" |n’l 4
choke (need
| double one
1 variable, isolantire insulation
. 400-volt paper (1., needed
midget variable (bakelite
clery of fiica compression ty

onils
pe may be

4 —ditto
w.v.
mica, 2500-velt
. nnien, 500-vole
. 300-welt micn
variable, isolantite insulation
o, mica, 500 volt
I?—l) 1 nifdd. paper, 400-volt (2 needed)
€18, Ci19, C20- 3-scction clectrolytic, §
per section. 525-volt peak

22—0.1 mil. paper. 400 w.v,
23—1-mfid. paper. 400 w.v. {2 needed)

(Turn to page 704)

C4

EI‘J—-E: -mid. clectrolytic condenser, 25
12—.01- |>|fd

13

mid.

www americanradiohistory com

697

lw:.na!

heiped me |
dnrsn& udl:i)rennml 7
Iammakingmoreman
ver weck than .l he
over made bety

J. . Broodawcll,

Thousands of
| Trained Men Make

530 “40-50 a week

i

Easier Hours
**Baforc coming toCoyie,
1 wnd & farmer working
early and Inte . . . | Dow
have a good job. ™

Lester 5. Alt. Ohao

cJ wvery day Bnd
wil L'h m e reasain

J' .brham . O

LEARN BY DOING AT COYNE

| Industry everywhere is being modernized

| aging job, get into Electricity . .

with new electrical equipment — will use
more electricity. Power Plant operators,
Electric Maintenance men, Refrigeration and
Air Conditioning Service men, Armature
winders and Aviation Ignition men make as
high as $30 — $40 — 850 a week, Other
branches of Electricity also pay good money.

Get out ofthe untrained class! Better your
place in life. If you're in a low pay, discour-
.the gigan-
tic, growing field that ernploys more_Imnen
than any other industry on earth. Coyne
gives you the training for a real start in this
better paying field.

TRAIN IN 90 pAYs
OMN ACTUAL EQUIPMENT IN COYNE SHOPS
COYNE Training is not by cormespondence or Home
Study. You work on full size generators, dynamos.
switchboards. diesel engines, airplane motors, domany
practical electrical jobs. No rec:zauons No text books-

| You don’t necd advaneed education or previous ex-

rience. It is this practical job training that enables
EO‘:"\‘E Lo train you for a better pay job.

EASY TUITION PAYMENT PLAN-—
LOW COST BOARD and ROOM PLAN
Man alive, don’t waste-the golden years o[ Zﬂ‘" life
saying: “I can't afford specialized training!” Send for
my catalog—see how we help graduates, Aspecml
plan takes care of living expenses. Get training first,
then pay tuition in 18 casy payments. starting 5
months after you begin school.

PART TIME EMPLOYMENT
Need part time work to help
pay living expenses? Write
and tell us. We have helped  struction without ex-
hundreds. tra cost.

JORB AFTER GRADUATION SERVICE — We keep
in touch with many large ficros, ready at all times to
supply their needs for trained electrical men. Grad-
uates get Free Lifetime Employment Service.

GET MY FREE BOOK — NOW

Send for the big FREECOYNE Bookof facts. , . jabs
L salaries . . . tunities . . .
phm.os ‘wec?ROO that we assist
graduates —PROOF that
COYNE training pays!

CLIF THE COUPON
RIGHT NOW! SEND
IT! There's no obli-
gation.

AirConditioning, Re-
frigeration, Diesel
Included — extra in-

f_}h‘h’ H. C. Lewls, President,
YNE ELECTRICAL SCHOOL, L
| 500 5. Paulina Strect, Dept, 57-81, CHICAGO

| Send your Big FREE Illustrated Catalog.

»
&
?
2
%



704 Rapio News ror Mav, 1937

| the short-wave transmitter of WMC oper-
ating under the call letters WABG, The

operator aboard the Seguayah in turn re- -

ported the information of the 263 stranded J
persons to WMC. The broadcasting sta-

tion flashed the report to the Armv Engi-

neers headquarters. From engineers’ head-

quarters back over WMC went instructions |
to other governmeni steamers in the vi-

cinity of the island on how to conduct the THE [
| evacuation of the stranded persons, All [
lives were saved, CHOICE OF SERVICEMEN BECAUSE

Five meters also contributed its service
to emergency work. Many amateurs in THEY ARE USED BY LEADING SET
the flood area were equipped with low- | MANUFACTURERS
powered transmitters and receivers that |
easily could be operated from batteries.
Many of them had transceivers and duplex

transmitters-receivers. These were in- | || TRIAD MANUFACTURING CO., Inc. |
stalled on Coast Guard boats, at Red

on C-D condensers

| ]
perntest Bt the vocoleof pormiss 1 e | | Cross relief stations and other places | | PAWTUCKET ' e
by wsing low quality replacemeént parts for in the flood area. They supplied reliable |

servicing proved mighty expensive. ghorL;dzst:fmce cummumcﬁtinn without ;‘a}us- : ]
. e | 1
Today I wuse onlv the finest replacement ing interference on other bands ¥
parts that money can buy. 1 have found that | |

made it possible to direct the operations of | THE QUALITY NAME IN RADIO TUBES |
I keep my customers longer, get a good por- rescue crews in boats without making it ‘
tion, of my business through recommenda- necessary for them to touch shere cach
tions and ! dou't lese money on free repear | | time a job was done. They enabled the
calls. boat crews to request help when their fa-
Yessir! I standardize on Cornell-Dubilier cilities were inadequate to effect the rescue
condensers. I don't kid mysel{ any longer— of large stranded groups. It is now quite
Fknow that the best is the cheapest in the apparent that the 5-meter band is an ex-

end.” i _— tremely important one for local operation
FOR MORE THAN TWENTY-SEVEN YEARS ' i fte i 4 :
CORNEL L DUBNAER HA® BEEM .THE between mobile units in time of national

FREE TO

\ SERVICEMEN
W Selling Nationally ad-
\ vertised Radios is as

WORLD'S LARGEST EXCLUSIVE MANU- emergencies such as this, easy as rolling off a
FACTURER OF CONDENSERS. Both amateurs and broadcasting stations log. WecarryR.C.A.—
Send for complete catalog No. 1374 today! again di(? a_mmarkable piece of emergency Philco =— G.E, —Zenith
MICA—DYKANOL—PAPER 1 | communication work. All those who took — Delco — Bosch —

WET & DRY ELECTROLYTIC I};}"l Cil]fssl‘?c f-r&mbindoius Cgtqit- deol;lbi— Motorela— Emerscn—nefrokg- Fasdd

edly, had it not been lor their work, thou- —Grunow and many others. Over 500

fg:ﬂ:::‘“;ﬂaéuil SCP?‘::%R“A'I’:'O: sands would have lost their lives and a sets to select from. The discounts we
Tt | | great disaster might have been tremen- allow you range up to 50% from

’ _ DUI—}I.Ll.l_l_Il Sanely s St manufacturers prices.

Become Our Representative

in your locality. Write for catalog,
descriptive literature and confidential

e dis t sheet to
Don Lee Television MBOEEL;.'Se 3 Guns . 00, G1 b

New York Gity Siree 1893 | Divisian

(Continued from page 697}

C25—.00045-mfd., including stray wiring ea- RAD!O ENG'NEERING

pacity mica condenser

CA Institutes offer tn Intensive rourse of high
C,;:G——U 1-mid, paper, 300 w.v. RO Tavss cmbrscihs al) phece of Tagio. Dxactis
C28—1-mkd,, 2000 w.v., Pyranol or equal eal tralning with modern ecquibment sl New
C29—0.3-mfd., 2000 w.v., Pyragol or egual York :uﬁ (.]“P[:icsa‘osisrgmhc Also sn;;lsnzeg
o % 5 a ome Studs Courses under
Egl—-——:%o:n:'xfdl n'?:udievt‘?hﬁel?.i 20 mmfd, ohiigation plon.  Catales Dent. RN-37.,
SWI—S.P.5.T. toggle switch, 110-volt =
V1L Bret desttor RCA INSTITUTES, Ine¢.

VT2—6K7 first if amplifier 75 Varick St., New York 1154 Merchandise Marl. Chicago

VT3—6KT7 second i wplifier £ 4 i deadic Instruction Binea 1909
VT1—6K7 third iL.L 1piiﬁer Recognized Btondard in It nstruction Hin
VTi—6HE dwde bL‘cm_d_detectur

VTHE—855 5 el ! *audia™ Tifi : z
VITAT) iy sion (“audio™ ampiifer | | syoID Q R M retaining crystal conirol—

WV T8—879 half-wave recnﬁcr, high-voltage The Clark \ramw.» Freg !ana Holder uscA
VT9—905 cathode-ray tube, 5% sereen HESD oty o drif g;ycu‘r}_’mm tal. hs:cl:_\:' arife
VT10—83-V full-wave rectificr Dider, aiAriable ?;asen‘} 8o, §2 ko mt 40 2 ke
VT, VT12—385 3559 o 4080 e o i ) vAADIE hiolder 8550,

VT]J VT14—58 within 5 k.e, exact frequency, $10.00. Performance

S ik
TR1—Inca B-7 or equal, see, 1200 r.m.s r':‘l;!f”':;"!f;"m_.‘,’}dd"-‘“" . L S

TR2—Inca C-66 or equal, sec. 750 r.m.s. THE CLARK cOMI'ANY

BAN / " SAcramente 2-4180, 489 FIfth™ Avepue. New York
d TELEVISION
SCHEDULE PARTS PRICES SLASHED!

EXCLUSIVE "I 'HE Don Lee television trans- Complete stock of ﬂn&quallly replacements

: . for Short -P, —Ha nd Service
UTAH FEATURES MEAN LONGER mities WEXAD 15 locared at Sork 2t big savings, Why Cardy expensive
7th and Bixel Streets in downtown stocks?  Use our RUSH shipment plan
LIFE— HIGHER EFFICIENCY Los Angeles, and operates on the BOND RADIO COMPANY
DTAT Y ibcatuet s TOVOH: We'es ereved |t by mucl: ultra-high frequency of 45,000 kilo- 13137 Hamilton Ave., Detroit, Michigan
23ls. al e TS
R ibrators v S iginal euibment. o mote than eycles {which corresponds te 62/3
o miilion zets.  And the 1037 ‘lAl.l Yibrator s the meten) Image transmissions are
finest nnd foughest we've ever made. d dail it Kaadai Th
Use UTAH Vibrators on sour replacement jobi. Prove made daily excep anday. €
lo yourself they work better, last lonzer—but cost 0% evening schedule starts at 6:30 p.m.
mare. -

i 7:15 p.m. or later.

Your jobber has UTAH Vibrators for ali radios. and continues to P
The daytime. programs observe the
UTAH RADIO PRODUCTS co. following schedule: Monday, 9-10 | -m-#__ Lot from: AL DG, AT Wave:
CHICAGO, U. 5. A, a.m.; Tuesday, 10-11 a.m.; Wednes- - :5(5;-::3:# g:&::;m;::
Buenos Aires day, 11.12 am.; Thursday, 12-1 f W Burga Catalog

Toronte
Ontarie, Canada {UCOA Radio Products Co.) p.m.; Friday, 1-2 p.m.; Saturday, g % r?ﬁ“ﬁlﬁ*@u JGutdsiaile

‘{5 YEARS OF LEADERSHIP" 2-3 p.m. | N8 [ SCCORENE AR co o conamn

wWWww amerncanradiohistory com



