By R. E. TAYLOR

Taylor Transmitters

New method of radio signaling

allows greater over-all efficiency with

compressed carrier and emphasized sideband operation.

UPER-MODULATION, a new
method of radio signaling, was
discovered some years past by
the author, but its development for
general application was delayed by the
war. Several hundred broadcast
transmitters were built for the Armed
Forces using the method.

After several years' delay in pre-
senting this new method to the indus-
try, development has brought the
practical application at a time when
an improvement is seriously needed in
the amateur and other phases of com-
munication service. Many experi-
mental transmitters have since been
constructed, using this new system.
One of the latest, Type 900-A, a 1 kw.
unit, is in service by W6GT, and its
operation has been watched by many
with considerable interest.

Circumventing previous sideband
power restrictions, and applying here-
tofore unknown principles, the super-
modulation use of emphasized side-
bands and semi-suppressed carrier
transmission provides far greater sig-
naling efficiency than was previously
considered feasible.

With more than four times the true
sideband power at full modulation,
and one-half or less the bandwidth re-
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quired in conventional practice, trans-
mission efficiency is about equal that
claimed by some for single sideband
operation, and in some operational re-
spects is superior to single- sideband.

Fifteen to twenty times or more
peak power output at full modulation
with a bandwidth of two or three kc.
each side of carrier and no spread or
splatter, is possible. Conventional
systems are limited to four times or
less peak power. Effectively, this is a
sideband or modulation power output
increase of from 6 db. upward with no
increase in power input to the carrier
production equipment.

In semi-suppression or compression
of the carrier power under full mod-
ulation, when the sideband power is
driven upward to high level output, the
carrier is reduced at the same time,
to allow room for additional sideband
power, This also allows the reduction
of the heterodyne or interference level
at the receiver end. The reduction in
the noise level is also allowed at the
receiver when receiving a super-mod-
ulated signal, due to thé compressed
carrier and narrow bandwidth. Greater
signal voltage out of a standard re-
ceiver linear detector results in 6 db.
or more gain over a conventional sig-

Front view of Taylor Type 900-A
transmitter incorporating the new
“super-modulation” principle.

nal, without modifications. The first
difference that will be noted is that
the signal is so sharp that it is hard
for those used to the conventional
broad signals to find. However, when
tuned, the signal is louder than any-
thing on the band.

At the receiver end, the super-mod-
ulated signal sounds unusually loud.
In many cases when the b.f.o. is turned
on, the carrier heterodyne is barely
audible, and in many instances pos-
sible interfering heterodynes from
other nearby signals are not heard at
all.

Far better speech quality 'is pro-
vided than in most conventional ama-
teur transmitters, as the system re-
produces the speech in true color with-
out the necessity for limiters or clip--
pers.

Reception of a super-modulated sig-
nal from a 900-A transmitter, in many
cases, is not bothered by a strong sig-
nal 2 or 3 kec. away in the band. Two
1 kw. 900-A super-modulated trans-
mitters were operated under tests
about 21 ke. apart in the band, using
full modulation for maximum side-
band power production, with the “S”
meter on the receiver several miles
away “pinned” by both signals. Either
transmitter could be tuned in as de-
sired, without interference from the
other. Tuning between the two super-
modulated signals resulted in the het-
erodyne being audible but with the
sidebands of the two signals beating
together producing a typical “monkey
chatter” interference. By tuning 1 ke.
each side of center between the two
signals either could be readily copied
with little interference from the other.
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This modulation system has the fol-
lowing advantages:

1. Shows considerable reduction in
BCL. Many cases of BCI have been
cured by use of super-modulation be-
cause of the lack of “buck shot” and
splatter,

2. Provides more than double the
over-all operating efficiency of conven-
tional systems with far less compli-
cated tuning and adjustment.

3. The audio power in the 1 kw.
amateur transmitter is only about 8
watts.

4. Provides far greater plate effi-
ciency than conventional practice.

5. The power amplifier and positive
modulator tubes, being audio pulsed
for operation, allow greater power in-
put and output. This feature is not
new to the radar people as plate dis-
sipation over a period of time for
power output can be engineered and
used to advantage. ;

6. More db. of talk-power per size
and weight as well as more power in-
put than any other conventional Sys-
tem is offered.

7. About the same power distribu-
tion capabilities under full' modula-
tion, with respect to sideband power
and carrier, as wide-band FM with 30
ke. total deviation for 15 ke. audio
frequency response. ‘

8. Provides a substantial effect in
reducing the noise level of a conven-
tional receiver for this type of oper-
ation.

Sideband power alone, irrespective
of how it is generated, is that part of a
transmitted radio telephone carrier
wave which conveys the intelligence
to the receiver at the distant point in
communications or amateur radio.
The undesirable carrier is one of the
greatest contributors to the noise and
interference in most receivers.

Thus, the greater the true sideband

power produced by the transmitter,
the stronger the received signal with
less interference. If the sideband
power is a true reproduction of the
modulation, the bandwidth required is
about one-half that necessary with
usual high modulation percentages
with their attendant distortion, phase
shift, and splatter. Further, if the
carrier can be reduced, we find a cor-
respondingly lowered noise and inter-
ference level in the receiver. Theory
shows that a true 2%% ke. modulation
frequency produces sidebands 214 ke.
removed from the carrier. In many
transmitters the harmonic and distor-
tion produce sidebands 5 to 10 ke. re-
moved from the carrier.

Therefore, if we utilize only signifi-
cant and basic sideband components,
by means of appropriate high effi-
ciency production or modulation meth-
ods, we wind up with quite a reduc-
tion in bandwidth or about 2% ke.
each side of carrier frequency, with
far greater range of communication
because of the increased sideband
power, or talk power of the trans-
mitter.

When we examine conventional
transmitter and receiver bractice, we
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Fig. 1. Operational example of the “super-modulation” system.

find that the radio transmitter as nor-
mally operated along with the re-
ceiver has a very low intelligence
transmission efficiency. Hereafter we
shall refer to this as ITE. In other
words, ITE represents the true side-
band or talk power in one sideband
produced by the transmitter.

The broad signal, and limited com-
munication range, of many transmit-
ters using conventional modulation, is
often caused by sideband power limita-
tions. ;

The basic functioning of this new
system is shown in Figs. 1 and 2 with
the simplified schematic diagram at
Fig. 3. Fig. 1 at D represents a con-
ventional power amplifier capable of
about 900 watts input, adjusted for
maximum carrier power output of
about 700 watts. Proper tuning,
matching, and loading is assumed and

correct values of bias, screen, and d.c.
plate voltage for the maximum effi-
ciency is provided. This output tube is
indicated in Figs. 1 and 3 as P4. In
Fig. 1, the r.f. drive power at E of
about 300 volts is supplied to the grid
of this tube from the buffer stage
through capacity ¢,. The output .r.f,
voltage shown at F is about 3000 volts
or the maximum that may be devel-
oped by tube P4 within the limits of
its input capability and efficiency.

The plate current pulse of this tube
is shown by PL, in Fig. 2A operating
from base line 1 during the time TP,

Referring again to Fig. 1, when mod-
ulation or intelligence is applied to
this r.f. carrier output at F for the
sideband power production, the 3000
Vvolts of carrier is increased to 6000
volts or more for the positive or up-
ward modulation. This same r.f. car-

Fig. 2, Related plate current pulses in new signaling system.
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Top view of the Type 900-A transmitter which incorporates "super-modulation” system.

rier of 3000 volts is reduced to almost
zero for the negative one-half modula-
tion eycle. These two points are shown
as M, and M, respectively.

Common past practice has been to
have the increase and decrease of the
carrier controlled and timed so that
it follows the waveform of the speech
or intelligence applied, with the up-
ward increase at M, of equal ampli-
tude and duration to that of the nega-
tive modulation M.

In Fig. 1, arrangement is made for
3 second tube of about the same power
input capacity as the power amplifier

tube PA. This is shown as PM, or the
positive modulator. A second output
tank condenser TC: is added for sep-
arate flywheel action of the second
tube PM. The output of PM is con-
nected about half way up the out-
put tank inductor, at that point where
the second tank condenser TC: is con-
nected.

The tank inductance is now slightly
reduced to compensate for the added
capacity of TC., with both condensers
TC, and TC. ganged to one control.
These condensers are of approximately
equal capacity.

Fig. 3. Simpliﬁ_ed schematic of Taylor system of “super-modulation.”
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Tuning is the same as before with
the dual tank condenser adjusted for
minimum dip of the power amplifier
tube P4 plate current. Tube PM al-
though attached to the output tank
circuit, contributes almost no carrier
under no-modulation conditions. This
is shown at PL. in Fig. 2A above base
line 2 during time TM. This low out-
put is due to the high bias at H. in
Fig. 1, and the low r.f. drive from the
buffer reservoir, through the coupling
capacity Cm.

With the positive one-half cycle of
modulation, tube PM conducts. Oper-
ation is at a high degree of efficiency
and with a very small angle of plate
current flow, as shown by the plate
current pulse PL, in Fig. 2B. In Fig. 1
is shown, over period of time T. the
additional r.f.power of about 3000 volts
at P, supplied from tube PM. This is
applied to the output tank circuit, and
added to the carrier power present
from tube PA, permitting the positive
modulation shown at M, above the
unmodulated carrier level F.

M, is then a reproduction in wave-
form of the r.f. drive pulse R, from the
r.f. reservoir R, driving tube PM up
the desired power output during the
required time.

Triggering control and amplitude of
the r.f. drive pulse R,, as well as the
waveform of the pulse, is effected by
the positive one-half cycle of audio
shown at P., generated by the audio
stage at S., and separated from the
negative one-half cycle of audio at the
secondary of transformer T.. This posi-
tive one-half cycle of audio at P.
opens the bias gate from the r.f. res-
ervoir R during the required time
shown at “T, IN” and corresponds to
«7, QUT.” During this period positive
modulation of the carrier at M, is de-
veloped by power from tube PM.

This is applied directly to and is
additive with the carrier power al-
ready present in the output tank cir-
cuit. There is no increased plate input
to tube PA during this interval. By
allowing operation of the tube PM
only during the positive modulation
one-half cycle, a considerable saving
in over-all input is permitted. In
plate modulation this same high power
modulation energy is used to develop
the negative modulation of the carrier
at a considerable waste of power.

During the function of positive mod-
ulation, the average power amplifier
efficiency with rtespect to carrier, is
caused to increase a small degree
over that of carrier level. Power in-
put during this period, to the power
amplifier tube P4, is reduced slightly
as shown by TR: of Fig. 2. The nor-
mal carrier power level is maintained.

As the plate current pulse of tube
PM is arranged to effectively extend
the plate current pulse of the tube P4
for positive modulation, we have an
over-all pulse of two times or more
the amplitude of that of P4 at car-
rier level. This is shown in Fig. 2A.

During this period part of the car-

(Continued on page 96)
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*Super-Modulation®
(Continued from page 44)

rier power can be supplied by the tube
PM as well as the power for positive
modulation. This allows a small re-
duction in the plate input and output e
of the power amplifier tube PA.

The reduction of plate power input
and output of the tube P4 is effected
by a small reduction in r.f. drive dur-
ing positive modulation as shown at
DP; of Fig. 1. This is the result of a
predetermined impedance ratio be-
tween voltage divider condensers Cu
and C;.

With the higher efficiency and nar-
row angle of flow of the plate current
pulse at PL. of tube PM operating
from base 2, the over-all pulse of the
two tubes shows a small nick at N,
and N. of Fig. 2 at carrier level. This
is not important, as the flywheel ef-
fect of the output tank serves to cor-
rect this.

With completion of the positive
modulation one-half cycle and carrier
level restored, the negative one-half
cycle modulation from carrier level to
almost zero and back is the next func-
tion. This is effected by reduction of
the 3000 volts of normal carrier to
zero and back, as shown at M. in
Fig. 1.

The negative modulation is a dupli-
cate in waveform of the positive mod-
ulation. This negative modulation

duplicates in waveform the negative
one-half cycle of about 85 volts shown
at N, in Fig. 1. The blocking effect of
the negative audio is applied at Nu,
and provides the reduced input drive
power to the power amplifier as shown
at .DP[.

This results in a great reduction of
the carrier during the negative mod-
ulation peak at M.. During this period,
tube PM is completely inactive. The
negative carrier modulation function
is accomplished with only 85 volts of
negative audio as compared to about
3000 volts required in plate modula-
tion.

Further inspection of the schematic
diagram at Fig. 3 shows the basic cir-
cuit to be unusually simple and com-
posed of fewer parts and adjustments
than other systems. Of special inter-
est are the fixed capacitance values at
the input of both the power amplifier
and positive modulator, with only con-
ventional tuning and loading of the
output. The r.f. is fed to the power
amplifier tube PA through the two
fixed condensers C.. and C,, with r.f.
injection power for the grid of the
positive modulator tube PM supplied
from the junction between the two
condensers. These condensers act as
an r.f. voltage divider.

Bias for tube P4 is taken from the
voltage divider R, and fed through re-
gistor R, through the r.f. choke to the
grid of the tube. Bias for tube PM is
taken from the top voltage divider
resistor RB. with the high tap for phone

and the low tap for c.w., switched by
relay RL. as desired. This is fed to
tap 5 on the secondary of the modula-
tion transformer.

Cy; and O are 2ufd, filter condensers
across the high and low voltage bias
leads to the tubes PA and PM.

The secondary of the modulation
transformer is tapped and delivers 80
to 90 volts of negative audio through
the 2 ufd. coupling condenser C; This
is the blocking voltage used in nega-
tive modulation.

Tap 3 on the modulation trans-
former delivers 160 to 180 volts of
positive audio through the r.f. choke
for the triggering action of tube PM
during positive modulation. The 807,
last stage speech tube, is triode con-
nected and fed to the primary of the
transformer.

110 to 120 volts of audio is developed
across the primary for full modulation.
C, and C, are screen bypass con-
densers for the two tubes PA and PM
with the 600 volts for the screens sup-
plied from a fixed and regulated
source,

Although both tubes are fed from
the common d.c. plate supply of about
3000 volts, the power amplifier tube
PA is shunt fed through meter M; and
the r.f. choke to the plate. Condenser
C, is used as a blocking condenser to
isolate the d.c. between the two tubes
and at the same time transfer power
generated by PA to the output tank
circuit consisting of L., Ci and C..

A recent survey showed that 74% of the
nation’s top electronic jobbers were read-
ing informative ADC ads in 2 number of the
leading electronic journals. 1712 % reported

specific customer inquiries and interest -

shown in ADC Transformers. In less than
a year of extensive promotion, ADC quality
has penetrated the market and aroused this
tremendous interest.

Everyday more jobbers are stocking

Shows

the ADC line and are
reporting excellent
sales results. Some re-

port that the ADC 2nd line transformers
out-perform and are more dependable

than some 1st line transformers.

Your customers have shown that they
want ADC quality Transformers. Give ADC
to them for new customer satisfaction and

added profit to you!

Send for catalog 46-T today!
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Radionic’s Value Packed

Free

EVERYTHING
IN TELEVISION

for the

o SERVICEMAN
¢ BUILDER
e SET OWNER

TRIPLET MODEL 630 V-O-M

A completely new V-0-M. Beau-
tifully streamlined . . . 51" me-
ter . . . One switch for all ranges
and functions . . . Molded se-
lector switch body with completely
enclosed contacts . . . Preeision
resistors for permanent accuracy
. . . 6 ranges to 6000 volts at 20,-
00 o/p/v, DC . . . 6 ranges to
6000 velts at 3000 o/p/v, AC ...
6 current ranges for 0-60 ua to

8, 5, 10, 50, 100, 200, 500 mmf.

In lots of 10 $.°4'y1

assorted each
variable trimmers:

CERAMICON
3 to 13, 5 to 20, 4 to 30, 7 to 45
each $ .18
...................... 1.00

ceiver Servicing’’
KIVER’'S “Television Simplified
5.88
5.88

TRANSVISION’S 77 Construction
MEANUAL oo oiemind s massitn - 1.50

KIVER’S "FM Simplified™

0-12 amps . . . 2 resistance ranges
t0 100 megohms . . . Decibel and
output 3
TADEES i yaaasasiavans 7.50
Leather Carrying
FABB . 0 o perinis oo ardiion e $5'75
CRYSTAL DEVICES
$5.88 AEROVOX tubular  condensors,
Interference Trap i 2500 w.v.
VEE-D-X LIGHTNING -001
ARRESTER for TV and FM An- -003
tennas. Low loss, non-absorptive— gé = 71
foits $1.50 10,000 w.v. .001... .68
oubdOOEs e s
CERAMICON fized condensers; CARBON RESISTORS, your selec-

tion of standard sizes. & watt, 23
for $.60, 100 for $1.75; 1 watt, 25
for $.70, 100 for $2.00; 2 watt,
25 for $1.15, 100 for $3.25.

SYLVANIA 10HP4 (Electrostatic)

$51.75
SYLVANIA 10BP4 (Electromagne~
tic) 32.50
SYLVANIA 7EP4 (Electromagne-
tie)
AMPHENOL 59-417
Socket for 10HT4

CAMBURN MODEL T-34. Folded
Dipole and Reflector for 44-216 me.

Complete with hardware $9 70
.

and instructions

of RADIO AND
TELEVISION

PARTS &
EQUIPMENT

NEW VERTROD HIGH FREe
QUENCY ARRAY to mount on ex=
isting TV low frequency antenna.
All models include mounting means
and hardware.
HF High Freguency Array only
$3.57
HFD As above, but ineluding
patented Dividing Network 6.51
HFR High Frequency Array plug
reflector 4.71
HFRD As above but including Die
viding Network 7.65

/AN

NEW AMPHENOL TELEVISION
ARRAY (4114-005) Brighter plo=
tures—Ifewer ghosts, All 13 chane
nels. Include 75 ft. of 300 ohm line,

stand-off insulators $'|6,50

and all hardware......

INDOOR FLEXIBLE
TV ANTENNA .. ......
INDOOR FLEXIBLE
FM ANTENNA

AMPHENOL 300 ohm twin lead,
per 100 ft.
AMPHENOL polystyrene twin lead
snsulators . ..........10 for 20
AMPHENOL screw eves for twin
lead 20
72 ohm coaxial cable (.06 per ft.)

100 ft for 5,40
AMPHENOL Screweyes for coaxial
T 1V S S 10 for 90

All RCA and

MAIL TODAY FOR YOUR
FREE CATALOG

RADIONIC |

 EQUIPMENT COMPANY

YRIBUNE THEATRE ENTRANCE

TRANSVISION parts in stock

c.ste ¢ 8 B8 B B R _N B § |

NAME. .

TOWN. ..

370 NASSAU ST.. N.Y.7, N. Y,

CABLE “'CHANSLOR'

Radionic Equipment Co., Dept. 59

170 Nassau Street, New York 7, N. Y.

[0 Send ot once your free catalogs, supple-
ments and Bargain lists as published—listing
i products of leading manufacturers of radio—
electronic parts and equipment,

P.O.BOX oF STREET. . ccccvsvevvnnvaans

vees..STATE. ......

nications (FCC licenses) and In

*L''—no obligation.
veterans accepted.

341 West Eighteenth Street

RADIO-TELEVISION

Learn the practical way—in laboratories equipped
with commerclal egquipment. Acquire the practical
“ion-the-job™ skills essentlal for a successful tech-
nical career. Prepare now for the high Income
opportunities open to speclalists In Radlo Commu-

Servicing. Before enrolling anywhere, Investigate the
advantages of WRCI Speclalized Tralnlng — the
tralning t'with-a-purpose”’. Send today for Bulletin
Approved for veterans; non-

WESTERN RADIO
COMMUNICATIONS INSTITUTE
"Specialists in Radio-Television Training™
Los Angeles 15, Callf.

Radlo-Television
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WANT TO TRIPLE
YOUR EARNINGS
ON RADIO
REPAIR WIRING?

Get the AMP Radie Repair Kit % e & N3
and see for yourself how it ELR s, =Yg
S R
QUICK AS A WINK! Tl ;ﬁ: 3
One Tool does all the work— o4
cuts and strips wire ond aftad
squeeze of the hand—tool
quality tool steel with corrosion resistant finish—
100 asserted electronic terminals including quick discon-
nect splices, and supply of tubing for insulation—
Complete Kit—only $5.9
—works for you all through the yeor, Re
available at low cost.
MODEL BUILDER'S KIT ALSO AVAILABLE—only $5.95
Send cash, check or money order ta
RICHARD RENNER ASSOCIATES

315 5. 15th Street Philadelphia 2, Pa.

maokes SOLDERLESS connections

Dept. RN

has insulated handles ond

hes terminal to wire with o
is of

5—pays for itself in a few hours
placement terminals

of the tank coil. Plate voltage for
tube PM is fed through meter M. and
the r.f. choke through the tank in-
ductor to the plate of PM. The plate
of PM is tapped about mid-point on
the tank coil so that tank condenser
C: may be charged separately as re-
guired. .

The voltage developed by this con-
denser will discharge at this point of
the coil, and will be stepped up by the
autotransformer action of the com-
plete coil. Operation of tube PM and
its associated components provides at
least double the current and voltage of
earrier level, as required.for positive. .
modulation.

The inductor L. is coupled to the
tank inductor L, for the power trans-
fer to the load or antenna as desired,
with condenser Cs for matching of the
load, and meter M; measuring the an-
tenna current. .

Also shown is the 6L6 electronic
keying tube and associated compo-
nents, with switch 8. as the phone-c.w.
changeover switch. Bias blocking
voltage for the keying tube is fed from
the voltage divider E. Change of the
phone-c.w. switch to the c.w. position
allows several functions at the same
time.

The keying circuit to the doubler
cathode is opened, the grid of the 807
audio tube is grounded, and the bias of
the positive modulator tube is re-
duced so that it may act as a booster
for the power amplifier tube PA for
increased output in telegraph service.
When a conventional telephone trans-
mitter is used for e.w. the modulator
tubes are of no use.

Adjustment procedure is somewhat
different than with other systems in-
asmuch as it is simpler. The power
amplifier tube has screen voltage of
a fixed value, limiting the dissipation,
either in or out of adjustment. The
r.f. drive is in the neighborhood of
that required for telegraph service, at
a lower value than that required for
plate modulation.

The power amplifier tube actually
has its plate input lowered during the
positive modulation, permitting far
less r.f. drive power with greater sta-
bility and less strain on the tubes dur-
ing all functions.

A plate modulated tube takes an
increased input during pesitive mod-
ulation, whereas the power amplifier
tube in the Taylor system is allowed
a pulsed cooling period under positive
modulation. As the tube is operated
at telegraph ratings, it has a cooling
period similar to that of the key up
conditions in telegraph service.

The positive modulator tube is not
subjected to continuous use as it oper-
ates only on pulses. Its power is de-
livered directly to and on the carrier
without the troublesome impedance
matching modulation transformer.

The r.f. drive and last stage speech
tube requirements are conventional.
However, reserve power delivery ca-
pacity should be provided as the mod-
ulated output of the system requires
full positive peaks of voltage from

RADIC® & TELEVISION NEWS




It’s Tiny! It's Thrilling! [It's Terrific!

rebuilding the main rig! Tube line-up: 12 BAS Det.,
Osc.—Audio Amp. 35W4 Rect.

Immediate Delivery
ORDER NOW! 259, DEP. BAL. C. 0. D.
Complete Mitey Mite Kit $14.95
{less key and headset)

Uniteds SUPER VALUES!!!

MITEY-MITE

A complete Transmitter and Recelver Kit for 75-80 meter
C.W., incorporating these features—3 latest multipurpose
tubes—Crystal controlled transmitter—Improved regenerative
receiver—Built-in AC-DC 110 V. power supply—Plug-in coil for
receiver frequency change—Single control operates trans-
mitter or receiver—Same antenna for transmitting or receiving.
The “Mitey Mite" is ideal as o beginner's project or as an
auxiliary rig for the old timer. Tests have shown remarkably
gratifying results. Get on the oir with the “Mitey Mite," while
50B5 Xtal

SPECIALS

© 0-500 D.C. Voltmeter 3" Round (1000
O/P/V). NeWesraeeroonsanees 52,79

® & Mfd. 1000 V.DC Size: 1 V4" x 3% " x 5",
Oil filled. Each.cviansvsanes o e L

e 4 Mfd. 800 V.DCW Sealed Cond. New.
Eoch....vavtn ST e e -

® 4 Mfd. 3000 V.DC Oil filled. Size: 3% x
AVy" x 5". Mew. Each.eeveven. - 54

e 3 Mfd. 2500 V.DC Oil filled. Size: 3% x
A%" x 574" New. Each.....eoven $3.69

® 2 x 3 Mfd. 2500 V.DC Oil filled. Size: 374" %
45" x 9". New. Each..... venneas 5098

o 8 Mfd. 2500 V.DC Oil filled. Size: 374" x
A%" x 9Y. New. Each ..$8.95

® 2 Mfd. 5000 V.DC Oil filled. Size: 474" X
AV5" x B". New, Each.uuuiveanns .$9.95

¢ 800 Mfd. 50 V.DCW Non-Polarized. Size
37 dia. x 3%" H. 4 prong mounting. New.

EQtheessssssnnssnsnassasensvessss 59¢
& 1000 Mfd. 8 V.DCW Cardboard cartridge
type. New. Each..vveveneniiiinnnes 49¢

® 807 Ceramic socket with below chassis
mounting flange. New. Each.........19¢

® National 5 prong socket. lsolantite. Centers,

174" New. Eacheuasie o 12¢
® Mica condensers,-.0005 @ 3000 V.DCW.
Mew. EQChaeeeaoeesseriasrsrsasses 876

¢ Dummy Antenna Resistor (Ohmite].
100 W. 600 ohms. New. Each..veet @

100 W. 219 ohms. New. Each...... 98¢
250 W. 73 ohms. New. Each...$1.39
250 W. 104 chms. New. Each...$1.39

© ToggleSwitches. Bat-handle 5.P.5.T.Standard
SPST.Each...iiesscccovesaiaanan 25¢

Fenwal Thermoswitch. Coriridge Type. %" dia.

Westinghouse Carlridge Heater. 115
23" 1g. Has 2 heat resistant
New. Only..foeevnenennns
Klixon Time Delay Relay.

[Shipped Express only.)

® Minimum order—$2.00; 25% Deposit
Shipments, minimum order—$50.00.

3313-19 W. OGDEN AVE.

3"
Variable adj. and lock. Two 8" leads. Set for 200-210..115V. @
10 Amps. 230 V. @ 5 Amps. New. Each..o.vennoonans c
V. 100 Watts, 2" dia.
leads 10%A" Ig. Temp. to 750 F.
........ e e arses S B units, MN-26, BC-433G, RA-10, ete, 20’
115 V. @ 30 Amps. load. 115 V.
element draws 7 W. 30 sec. delay. New. Each....... B o 59¢ Mew...iavians Fopee e ceananes $2.39
Beam Elementst Aluminum seamless tubing, %" OD. by 3" wall.

R e e N 3 xi e o dieugh
12 00, Bache ussssesneoeoinains e e e gy $1. slcylghlier oL roune. cammer s Dels st
BT Al e ke o b B O e
1" x 1" x 1" overall. New..... A A T e e 29¢€ A SR RO $1.45

® 5 Gang Poientiometer (Clarostat), 4" long. 174" dia. insulated. ¢ New Modified Elecironics Surplus Package!
6000 ohms, 2500 ohms, 2 x 30,000 chms. New. Each.......8%¢ 10 Ibs. of assorted electronic units and parts,
& Relay Rack Panels. .051 cluminum. Hord. 197 x 10%2" (Un- worth many times our low price of
finished). Standard notching. Each...vvoenne SO e 3 ONlYesonrrensssencsssssasanns .$1.49

© Quantities are limited—0Order now! Prices subject to change without nofice.
Required. Balance C.0.D. All orders shipped f.o.b. Chicage. All Foreign

% Write for free copy of UNITED SURPLUS new Flyer!

UNITED SURPLUS MATERIALS

® Selenium Rectiflers. Dual, input: 7.1 V.A.C.

115 Cyc. Output 1.7 W @ 2-4 Amps D.C.
9 |deal for converting baottery sefs to A.C.
S Eachzocewmyire e B s WA RS ST eretaTE .49¢

® Remote Control Cables. Used with compass

lg.

long. Has spline couplings on both ends.

© Loom. Weather-proof. Heavy fabric. ldeal
for sleeving on TV. or FM. lead-ins, through

CHICAGO 23, ILL.

LEARN

T:ELECYISI?N

Modern Completely Equipped
Laboratories

DAY AND EVENING CLASSES

@.1. Approved—Vetercns Receive
Subsistence

ENROLL NOWI
ELECTRONICS INSTITUTE, INC.

21 Henry, Detroit 1, Mich.
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W ANTED—Western Electric Car-
rier Telephone and Telegraph Equip-
Filters,

ment and Components.

repeating coils, transformers, eq‘uai-
izers. Types CFl, CF2, H, C, and
other carrier equipment. Telephone

and telegraph repeaters.

Box 450, Radio News, 185 N. Wabash
. Chicago, lllinois

both the r.f. drive source and the audio
output tube.

Complete and ready for operation,
including all power supplies, speech
and modulation equipment, the 900-A
unit is easily portable. :

The 1 kw. transmitter section of
the console, complete on a single main
frame sub-assembly chassis, contains
the complete r.f. chain consisting of a
6V6 oscillator, 6V6 doubler, TB-35
buffer-amplifier and the 4-250A power
amplifier.

All controls of these stages are front

panel operated. A 6L6 keying tube is
mounted under the chassis and is front
panel controlled for phone-c.w. oper-
ation.
" The second 4-250A, as positive mod-
ulator and c.w. booster, is located on
the power amplifier tube deck in the
center of the chassis. The 807 last
speech tube, modulation transformer,
and 6SJ7 speech amplifier tube are
located at the left rear of chassis.

Four sub-panel mounted meters are
provided, with two of 0-500 ma. range,
for reading the plate current of the
power amplifier and positive mod-
ulator. The third meter of 0-10 volts
range, meters the filament of the
power amplifier, and the fourth meter,
a 0-100 ma. type, is front panel
switched for measurement of the plate
current of all other r.f. stages and the
807 audio stage.

Unusual ease and simplicity of tun-
ing is allowed, as the four front panel
controls tune only the plate circuits
of the r.f. stages. This eliminates any
adjustment or tuning of the grid cir-
cuits. The only variable coupling cir-
cuit in the unit is that of the output
link for the transmission line or an-
tenna.

All r.f. stages are highly biased so
that in tuning an out-of-resonance
condition of any of the r.f. exciter
stages causes no damage to any of the
tubes in the following stages. The posi-
tive modulator is not affected by tun-
ing, as it draws very little plate cur-
rent with no modulation.

Plate current off resonance is not
excessive as the high bias and the
fixed screen voltage on this tube al-
lows only a slight increase in plate
current in the out of resonance condi-
tion.

By providing high fixed bias on all
stages, and limiting screen and plate
voltages, we have a pretty safe trans-
mitter, that under a momentarily de-
tuned condition, operates without
damage to tubes or equipment.

The plate tank coils of all the r.f.
stages are of the plug-in type, with
band change requiring about 30 sec-
onds. This type of band change was
selected after deciding that maximum
efficiency and stability at the high fre-
gquencies was more important than the
convenience of bandswitching.

No neutralization is required, and no
suppressors are required in either grid
or plate leads in any of the tubes.

The power supplies are of conven-
tional design. A 5Z3 tube is used as a

RADIO & TELEVISION NEWS
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Fig. 4. Expanded super-modulation
possibilities  with greatly increased
talk power and reduced interference,

=

bias rectifier, a pair of 866A’s as rec-
tifiers for the low voltage supply, and
a second pair of 866A tubes are used
as high voltage rectifiers,

Operational tests of 900-A transmit-
ters using elementary super-modula-
tion as described so far were as fol-
lows: In one case, power input to the
power amplifier tube was 3000 volts
at 305 ma., or 915 watts, while the
bower input to the positive modulator
tube was 3000 volts at 25 ma., or 75
watts. This was a total power input
of 990 watts at no-modulation carrier
level.

Output was 3.3 amps. into a 72 ohm
load, representing 800 watts of carrier
output or a plate efficiency of 80 per-
cent. .With modulation, the measured
current through the load was 4.1 amps.
©or 1210 watts.

The r.m.s. power output increase
over carrier level was 410 watts or
about the customary 50 per-cent in-
crease by modulation., The 8 amp.
increase represented the usual 2214
ber-cent increase over the unmod-
ulated carrier level,

At this modulation level, with nar-
row bandwidth and other advanced
principles to be described in detail
later, input to the power amplifier
tube was reduced to 600 watts, repre-
sented by a plate voltage of 3000 volts
at 200 ma. At a plate efficiency of 75
ber-cent this allowed a semi-sup-
pressed carrier output of 450 watts.
Input of the positive modulator tube
was 960 watts on peaks, which allowed,
at a plate efficiency of 85 Per-cent,
sideband power production of 800
watts, over and above the 450 watts
of semi-suppressed carrier Power out-
put of the power amplifier,

Therefore, with the plate power in-

put of 1560 watts for carrier and mod-

ulation, we have in the output during
Positive modulation, about 450 watts
of semi-suppressed carrier power and
800 watts of sideband pPower. This is
400 watts in each sideband. This rep-
resents about twice the normal side-
band or talk power.

Sepiember, 1948

OZ. OF SMOOTH PERFORMANCE

al Microphone,

A special purpose microphone
of many uses

Small, lightweight and inconspicuous, the Turner '
Model L40 can be worn in the lapel, held in the
palm of the hand, or concealed. Highest quality
moisture sealed crystal produces high signal level.
Engineered by Turner to give crisp, clear speech re-
production. Widely used for sales demonstrations,
public address, call systems, sound re-inforcing,
and recording systems. Also used in dictographic and
detective work. Comfortable to wear. Alligator clip
secures unit to clothing. Finished in satin chrome.,
Complete with 20 ft. of attached flexible cable.

Model 3H—L40

® The Turner “chird hand” and L40
microphone. A special combination for
mobile sound work and call systems
where operator must have both hands
free. Ideal for sales demonstracors. The
3H slips over the head. Holds micro-
phone close to mouth! Adjusts to any
position. Also available with micro-
phone switch at extra cost.

Ask your dealer
THE TURNER COMPANY

900 17th Street N, E., Cedar Rapids, lowa

% honel BY TURNER

Licensed under U. S. patents of the American Telephone and Telegraph Company, and Western
Electric Company, Incorporated. Crystals licensed under patents of the Brush Development Company.
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ELIMINATES INTERFERENCE

This new Jerrold Booster eliminates all inter-

ference from FM, Short Wave, Amateur,
standard broadcast, and TV inferchannel in-
terference. This means steady, clear pictures

that do not snowstorm, fade or fuzz.

BETTER RECEPTION IN FRINGE AREAS

Because of @ minimum gain of 30 Db across
the enfire 6 megacyche bandwidth of all TV
channels, you can see TV in fringe areas where
it could never be seen before. Over six thou-
sand Jerrold Boosters are now working in
fringe areas, many of them from fifty to a
hundred miles from the nearest transmitter.

MULTIPLE UNITS ON ONE ANTENNA

The new Jerrold Booster is a boon fo hotels,
showrooms.
Only one antenna need be used when the

clubs, apartments and _dealer
Jerrold Eooster is attached to each receiver.
Each receiver can then tune in any stafion—
with all signals working independently from

one antenna

USE AN INDOOR ANTENNA

Most city locations can use an indoor anfenna
with a Jerrold Booster. Often just a wire
tucked under o rug or behind the receiver is
more than enough an-
fenna o produce an ex-
cellent signal.

You can see the new
Jerrold Booster at your
favorite radio distribu-
tor or parts jobber.
Write to us for FREE
booklet.

JERROLD ELECTRONICS, INC.

121 N. Broad Stree
102

Philadelphia, Penna,

Examination of past practice in this
system shows why there is such a
great difference in talk power effi-
ciency. Limited carrier and sideband
output due to required reserve tube
capacity for upward modulation, is not
needed in this system. The direct ap-
plication of the positive modulation
energy, for the production of sideband
power, is in the form of additional
audio triggered r.f. voltage added to
the output power. This eliminates
three or more functions necessary in
conventional practice, where first the
high power modulating audio must be
generated, and then matched and
transferred to the plate of the mod-
ulated tube.

Then the modulated tube transfers
this energy to the power amplifier
plate tank circuit, which in turn adds
the limited sideband power to the car-
rier power output.

Dispensing with these troublesome

- connecting links between the modula-

tion energy and the carrier itself, al-
lows direct carrier super-imposition by
the modulation energy for sideband
power production.

Further study shows considerable in-
put power wasted in the production
of modulation energy for sideband
power in conventional practice. Car-
rier level plate power input in case of
the low-level system represents wasted
power under no-modulation conditions;
about equal to the wasted power input
necessary to generate the negative
modulation, in the plate modulated
system. ¢

In the new system this power input
waste is eliminated as the modulator
tube consumes power only when
needed for positive modulation, with
high power amplifier plate efficiency,
and little power consumed for negative
modulation.

Where the same tube is effectively
used to produce both carrier and mod-
ulation in plate modulation, there is
no direect onnection between the class

B modulators and the carrier. The
power amplifier must produce the
modulation as well as the carrier, as
the class B modulators simply increase
the plate input of the modulated tube.

Later study of this system in ex-
panded performance and efficiency,
with methods of procedure beyond
that presented so far, will be of con-
siderable interest. Fig. 4A shows a
conventional carrier of approximately
800 watts or plus 51 db.- This is about
that obtained from a plate modulated
or NBFM 1 kw. transmitter.

Of the 400 watts of maximum side-
band power, that in one sideband is
200 watts or about plus 45 db. This
is 6 db. below the carrier or inter-
ference level. Noise or interfering
heterodynes at the plus 51 db. level
smother the intelligence or talk power.

However, in the expanded form of
super-modulation, as covered in the
following article, transmission and re-
ception conditions are reversed with
the sideband power level far above the
carrier or interference level.

This is accomplished by further in-
creased sideband power and a high
degree of semi-suppression or com-
pression of the carrier, with results
somewhat as shown in Fig. 4b. Non-
modulated carrier power of about 800
watts or plus 51 db. is, with full mod-
ulation, reduced to about plus 42 dhb.
as at 4B, or 8 to 10 db. below that of
the plate modulated carrier or inter-
ference level.

Total sideband power of about 1600
watts then allows about 800 watts at
plus 51 db. in each gsideband or 6 db.
more than in Fig. 4A.

By increasing the sideband or talk
power level by 6 db. or more in one di-
rection, and the simultaneous reduc-
tion of the carrier interference level
by 6 db. or more in the other direc-
tion, we have a total difference of 12
db. or more in-intelligence transmis-
sion efficiency.

(To be continued)

This new 300-foot aluminum-sheathed tower which will enable scientists to make ex-
{ensive microwave experiments, was opened recently by Federal Telecommunication
Laboratories, Inc.. ai Nutley, New Jersey. The laboratories which are housed in this
modern building are research headquorters

for International Telephone & Telegraph.
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