The Taylor

The Taylor Type 900-A trans-
mitter with heat-dissipaling
top open to show details.

greater “Intelligence Transmission

Efficiency” or ITE, with either
orthodox or advanced methods, further
inspection of the systems discussed so
far, along with the action of the linear
detector in receivers, shows some in-
teresting features.

As previously mentioned, conven-
tional practice of necessarily having
the sideband or talk power 6 db. or
more below the carrier level, has been
a great handicap to amateur and other
forms of radio communications. There-
fore, if there can be devised some
method of bringing up the sideband or
talk power level and of reducing or
compressing the original carrier power
interference level at the same time,
we will have quite a reduction in in-
terference and noise, with an increase
in the power level and range of the
intelligence to be transmitted and re-
ceived. Past methods of transmitter
modulation for sideband power have
made this impossible. One of the rea-
gons is the detector action in the re-
ceiver. Any attempt at greater than
so-called 100 per-cent modulation for
increased sideband power, or the re-
duction of the carrier level with re-
spect to a given amount of audio sup-
plied in the form of meodulation,
results in detector distortion. Thus,
we have been limited to the sideband
power 6 db. or more helow the carrier
interference level.

Suppressed carrier transmission has
been used commercially for quite some
time along with single sideband. How-
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ever, in re-introducing the carrier at
the receiver, it has to be properly
phased and within a few cycles of that
of the transmitter, while the ampli-
tude of the re-introduced carrier is

_also important where a low degree of

distortion from the receiver detector
is important. There is a reduction in
noise level in single sideband however,
charaecteristic of any really narrow-
band reception. However, heterodyne
interference by the carrier from an-
other AM transmitter with receiver-
carrier re-introduction is another mat-
ter to be considered.

The one past exception for increased
true sideband power is wideband FM
in high frequency broadcast service
where the permissible modulation in-
dex is high and the frequency swing
is about 75 ke. each side of the instan-
taneous carrier frequency. Here, the

‘carrier in some instances is almost all

converted to true sideband power of a
high ITE, as the power distribution of
the modulation also affects the ampli-
tude of the carrier frequency.
However, when the modulation in-
dex and frequency swing is held down
as in NBFM, the resulting sideband
power is limited to about one half or
less that of a standard AM signal.
On long distance communications or
where the signal is weak, it often
sounds as though the percentage of
modulation is low with a strong car-

* The modulation system disclosed in this arti-
cle carries a S, palent and foreign patent with
other patents pending.

of modulation providing
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rier. In cases of amateur BCI trouble,
NBFM has been substituted for AM
with a great loss of sideband poweér.
For the fellow with a telegraph trans-
mitter, it has been an easy way to get
on phone.

In approaching greater sideband
power and reduced carrier interfer-
ence levels, further tests of the 900-A
transmitter previously described dis-
close some very unusual accomplish-
ments. :

Sideband power has been increased
3 or 4 db. to about plus 48 db. in each
sideband, while the carrier or inter-
ference level has been lowered by
about 3 db. to an effective level of about
plus 49 db. or about 1 or 2 db. differ-
ence in level of the separate functions.
Now we find that by raising one level
and lowering the other, we have
almost overcome the 6 to 10 db. differ-
ence normally experienced, and effec-
tively increased our ‘“Intelligence
Transmission Efficiency” by 6 or 10 db.
from the transmitter-receiver stand-
point.

With past reasoning and methods as
a basis for understanding, we bring to
light a number of new principles here-
tofore unused, in permitting the above.
Of the new principles involved, some
have been previously mentioned. How-
ever the coordinated functioning of
additional effects with controls, per-
mits new thinking and advanced rea-
soning, opening many new fields as
follows.

The application of the positive mod-
ulation energy directly to the carrier
output power, in the form of r.f. power
triggered at an audio rate and con-
trolled by the positive audio to be
transmitted, adds to sideband power.

By effectively dividing the positive
and negative half cycles of audio for
modulation, we can extend or limit
their amplitudes and time linearly as
desired.

The effective separation of the r.f.
carrier portions with respect to posi-
tive and negative modulation and time,

=so that each as divided may be classi-

fied as positive modulation carrier and
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negative modulation carrier, allows
control of each as desired.

The semi-suppression or compression
of the carrier power, during positive
modulation for sideband power, to a
predetermined level quite some de-
gree below that of the non-modulated
carrier level, becomes possible.

The transmission of the r.f. carrier
negative cushion of predetermined
amplitude and time for the negative
modulation half cycle prevents distor-
tion by negative peak clipping in the
receiver detector.

The audio a.c. component reference
level or zero is elevated to a new in-
creased operating position during posi-
tive modulation and high sideband
power production. -

The carrier component is reduced
during positive modulation to a low
interference level, far below that of
the non-modulated carrier power level.

The successful use of separate tubes
for carrier and sideband production,
both independently controlled and con-
tributing their power directly to the
transmitter output as rn=qu1red is pos-
sible,

Provision may be made for a cross-
over of sideband power and carrier
power levels, with the sideband power
far above, and the carrier power be-
low the originating point levels. This
permits correspondingly greater signal
voltage out of the detector at reduced
carrier level interference, due to the
effective raising of the audio a.c. com-
ponent and the reduction of the r.f.
reference or zero levels in the receiver
detector action.

A modulation effect in the receiver
detector is apparent as a result of ‘the
changing reference levels and a.v.c.
action, contributing somewhat to in-
creased detector action efficiency. This
brings about a corresponding reduc-
tion in the receiver bandwidth, noise
level, and other effects common with
any narrow-band reception.

It has been known for some time
that modulation greater than 100 per-
cent can be used on positive peaks to
great advantage if it is linear, pro-
vided the negative peaks do not clip or
shut off the carrier. This effect does
not appear as objectionable distortion
in the output of the receiver detector,
but appears as added signal intelli-
gence output on the upward swing in
the linear detector of the modern re-
ceiver.

In Fig. 1, careful study of transmit-
ter modulated output waveforms with
both conventional and linearly ex-
tended positive peaks discloses some
interesting conditions. Detector repro-
duction in both cases at B and D can
be identical in waveform to that of
the transmitter at 4 and C. However,
in € considerably more sideband power
is produced by the transmitter with
greater signal strength out of the de-
tector at D as compared to B. If we
check for the center line or reference
zero along the vertical lines between
the tips of the positive and negative
peaks at C, we find it effectively ele-
vated by one half over the normal
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Fig. 1.

The effect of extending positive modulation peaks with car-

rier constant by increased or expanded audio a.c. reference level.

zero of A, Consequently, at the same
time, by raising of the reference level,
we have effectively reduced or caused
the r.f. component reference level to
be placed at a position lower in ampli-
tude. This is duplicated in the deteec-
tor action of the receiver.

With this simple function as a work-
ing basis we determine that increase
of the sideband power along with the
decrease of the carrier or interference
level is possible, if properly arranged.

As mentioned, output of the two
tubes P4 and PM of the 900-A trans-
mitter as to power delivery and timing
control was the result of the divided
audio out of the modulation trans-
former acting to trigger the positive
and negative modulation for sideband
power. We noted before, that during
positive modulation by tube PM a cer-
tain amount of the unmodulated car-
rier power being
delivered by tube
PA was replaced
by that from tube
PM with a reduc-
tion in power re-
quired by tube PA,
effectively
amounting to the
increase of PA’s
operating efficien-
cy with respect to
the power level as
at no-modulation,

This reduction
of the tube P4
power output is of
course caused by a
proper and effi-
cient reduction of
the plate power in-
put, which was the
result of lowering
the r.f. drive as
mentioned and
shown at DP; of
Fig. 3. Control of
this function was
the result of the

r.f. voltage swing across the voltage
dividing net of C, and C,, energized
from the r.f. reservoir R. Having de-
termined that tube PM can be put to
work for the short time required, it
was found that it could be made to do
the majority of the work as far as
providing power output during positive
modulation, as well as to deliver pow-
er far greater than conventionally
allowed.

With this high power delivery func-
tion of tube PM, its power output is
increased with the -decrease of tube
PA’s power output from normal car-
rier level downward. PA’s decrease is
then simultaneously replaced by that
from tube PM on the upward sweep,
but with r.f. triggered at the audio
rate of the r.f. excitation drive pulse
lo tube PM. We have then replaced,
during positive modulation, some of

Modulutlon and rf section of the 'Iype 900-A transmitter.




the normal carrier power, with modu-
lation energy in the form of triggered
r.f. This turns up as sideband power
produced by tube PM in addition to
the non-modulated carrier. Then, dur-
ing positive modulation, we have tube
PM producing sideband power both
above and below the non-modulated
carrier level. The carrier, containing
no intelligence, has been compressed
or moved down to make room for the
greater upsweep of the tube PM. Al-
though it is an r.f. tube, PM contrib-
utes the r.f. at the audio rate of its
r.f. drive. Of course during this com-
pressed carrier period, the interfer-
ence level at the receiver has been
reduced by the almost total absence of
carrier, with no receiver carrier re-
insertion required.

Now comes one of the unorthodox
events; the return of the carrier to
about full non-modulation level, or
less if desired, for the function of the
negative modulation half cycle, pro-
viding a cushion for the negative
modulation peak, and preventing flat-
tening or clipping by a so-called over-
modulation effect. This restored car-
rier cushion is for, and only during,
negative modulation, with the ampli-
tude and time of the restored carrier
cushion subject to regulation. Func-
tioning as the ecarrier cushion for
negative modulation, for maintenance
of the linearity during the over-all

Fig. 2.

upward and downward sweep, the tim-
ing and amplitudes of both the nega-
tive peak and the ecarrier cushion
depth can be adjusted to prevent over-
modulation on the negative half cycle
of modulation. Carrier semi-suppres-
sion, which we shall hereafter refer to
as carrier compression, then takes
place during that time that the posi-
tive modulator is allowed to fill the
compressed carrier valley with side-
band power energy. Effectively then,
during transmission, the transmitted
output power is just ‘about all side-
band power with just a small amount
of carrier sufficient for detector de-
modulation action. The re-establish-
ment of the carrier during negative
modulation as a cushion, which we
shall hereafter refer to as the negative
cushion, is not important with respect
to the positive half cycle of modula-
tion but is re-introduced only for the
negative swing of the modulation or
sideband power being received by the
detector.

As we are transmitting a very small
amount of carrier during positive mod-
ulation, and a full negative carrier
cushion during the negative modula-
tion half eycle, we find that a second
separation of effective actions is pos-
sible, In conventional use, where the
carrier is present in full for both the
separate functions of positive and neg-
ative modulation, we can however,

Transmitter and receiver waveforms obtained with “super-modulation.”
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divide it with respect to time, so that
we have ecarrier presence for positive
modulation, and carrier presence for
negative modulation. To go a bit
farther, we have what we can call
positive modulation carrier and nega-
tive modulation carrier, with respect
to the intelligence transmitted. Each
is separate as to time and operation
so they may be divided with respect to
modulation function and sideband
power production.

Therefore, by transmitting sepa-
rately the so-called negative carrier
as used for the negative peak cushion,
we have almost eliminated the trans-
mission of the positive carrier. At this
time, the output transmitted is about
all sideband power, with the re-inser-
tion of the negative carrier at a time
where its average effective ratio as to
heterodyne interference production at
the receiver is far below that of the
amplitude of the sidebands during
positive modulation. Its filling in as
the negative peak cushion in timing
does not take any power away from
the sidebands which are at maximum
amplitude level during the positive
modulation function.

Fig. 2 at G shows the transmitter
modulated envelope output above,
with the detector signal output below
at H. The positive modulation half
cycle is considerably extended, the
carrier compressed during positive
modulation, and the negative peak
cushion re-introduced for the negative
half cycle of modulation. Of course,
if the positive peaks are allowed to
flatten out on top, the same will ap-
pear in the detector output as distor-
tion, the same as negative peak
clipping.

Inspection of the patterns in Fig. 2
shows considerably, more modulation
or sideband power output from the
transmitter as shown at 8 than that
at O, normally available in standard
practice. Detector reproduction at H
is identical in linearity and waveform
to the transmitter output.

We now find that the audio a.c. com-
ponent reference level, which we shall
hereafter refer to as the “‘Audio Zero,”
has been raised along the vertical lines
between the positive and negative
peaks of the modulated envelope from
that at I to that as shown at N. The
same effect is reproduced in the de-
tector action with the new audio zero
raised from that at J up to E. As men-
tioned before, where we raise the
audio zero, we have at the same time
lowered the r.i. reference level with
respect to the new audio zero. This
will be the amount from that at N
down to I or the reverse of that of the
elevated audio zero. Now with the in-
corporating of carrier compression and
negative peak cushion, we find that
the carrier reference r.f. level can be
even further separated from the audio
zero, down to about that at M from
that at I. At the same time this allows
the compressed carrier valley from [
to M to be filled in with audio trig-
gered r.f. during positive modulation,

(Continued on page 192)
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1{]-’100;’700;’1000 Volts.

Ohmmeter: 0.2 OHM to 1000 Megohms in &

ranges. No copper-oxide rectifier—perfect linearity

of electronic A.C. Range by use of vastly im-

proved cireuit. Accuracy 3% or better.

Includes ALL components, NOTHING ELSE
TO BUY! With complete set of 11 stage-by-stage

wiring and assembly diagrams and full, simple

instructions,

3 TUBE PHONO AMPLIFIER

AC/DC, Uses 1—35%5, 1—12!
complete with all parts and sche-
matie diagram. Less tubes. . ........

8Q7, 1—50L6. Bet

$2.95

20 WATT AMPLIFIER

Build your own High-fidelity Amp. Has mike and

Phono. Input. Tubes 1—5U4G

v 1=—68J7, ‘1—

68N7, 2—6V6 Push-Pull. Universal Qutput. Chas-

sis 13x10. Schematic Dia
parts and tubes included. .

gram all $'l4 95

SERVICE KIT

Kit includes assortmant of:

1 pr. hesd phones or lip mike.

100 Resistors, 4 and 1-watl

100 Condansers, p;per mica,
electrolytic & ¢

10 Switches, Toggle Gang &
Rotary.

100 ft. Spaghetti, various sizes.

12 Knobs, round and bar.

2 lbs. Huokun wire.

20 Fust

6 \fnlume Cantrols.

10 Tube Sockels

1 Ib, Hardware {screws, nuts,
lugs, efc.)

10 Wire Wound Resistors, 10 &
25 Watt.

25 Connectors, Plugs, Ties.
10 Jacks (Phona) & Tip.
12 Padder Condensers.
12 Terminal Boards.
25 Ceramic Insulators.
2 Panel Lights (1 neon).
1 Screw Driver.
1 Tube Puller,
2 Allen Wrenches.
2 Panel Fuse Holders.
4 Binding Post Sfrips, and
many other waluable items.

Bought individually would cost
$60.00—MNow! Yours: for only 59153 complete
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“Super-Modulation®®
(Continued from page 46)

from the positive modulator, for added
sideband power output.

With the new lowered r.f. component
reference level reduced from J to K,
during this period of transmitter car-
rier compression, the high sideband
power appears in the detector output
on the upward sweep, as increased
output corresponding to that of the in-
crease in the transmitter from the
compressed level of the carrier. With
the transmitter output at &, the side-
band power increase is observed, with
the upward modulation far more than
the usual two times carrier. We have
also added extra sideband power, as
shown below the non-modulated car-
rier level, during the carrier compres-
sion. Inasmuch as the instantaneous
peak power output under modulation
is the square of the increase which is
conventionally 4 times or less, with
the increase to P, our peak power can
be considerably greater and repro-
duced as larger signal voltage out of
the detector in the receiver as shown
at H. The carrier interference level
is reduced far below the intelligence
transmitted and received, instead of
the reverse as in conventional prac-
tice.

Therefore, if we listen to the
“super-modulated” signal from the
detector as at H at usual volume, the
receiver gain could bhe reduced so that
the carrier level would drop by that
amount between R and K or about
equal to that between N and M at the
transmitter output. The resulting re-
ceiver gain reduction, would effect
about the same reduction of the in-
terference level in the receiver.

The re-introduced negative carrier
cushion for the negative modulation
half cycle as shown at A for the trans-
mitter and the resulting detector ac-
tion at B, funections only during that
time required for the negative modu-
lation, permitting the negative peak
to be linear and efficiently reproduced
at the receiver detector with low dis-
tortion.

A 900-A transmitter, arranged for
increased sideband power production
with increased degrees of carrier com-
pression as shown in the modulated
envelope at Fig. 2, was adapted by re-
wiring the power amplifier and posi-
tive modulator output circuits with
heavy copper bus to handle the terrific
power peaks that would develop under
expanded positive modulation and side-
band power.

As shown in Fig. 3, we also arrange
for the increased modulation ampli-
tudes as M,, greater carrier compres-
sion as at N., and negative carrier

Fig. 3. Expanded “super-modulation” showing waveforms at various circuit points.
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Fig. 4. Panadaptor test comparing “super-
modulation” vs, other conventional systems.

cushion insertion at N., by the rear-
rangement of the voltage swings
across the r.f. drive divider C'w and C,,
for the proper r.f. pulse drive power
to tube PM. An increase in the r.tf.
power at reservoir R is necessary to
maintain the new amplitude require-
ments of the larger r.f. trigger pulse
at B,. Tube PM will then provide an
inecrease in the amplitude of the power
output at P, which in turn is deliv-
ered to the output tank ecircuit as
additional positive modulation energy
resulting in M, This added modula-
tion energy appears in the transmitter
output as emphasized sidebands far
greater than before. At the same time
a larger degree of carrier compression
appears at N., for a separate but co-
ordinated function, which is effected
by further reduction of the power in-
put and output of tube PA during this
period.

To take advantage of the power pro-
duction facilities of tube PM as at Py,
we arrange for tube P4 to rest, and
dispense with most of its carrier at the
same time. The accomplishment of
this is very simple with this system
with the operational functions previ-
ously used and extended to a greater
degree. Where we reduced the r.f.
drive power DP: to tube PA by a small
amount during the time that tube PM
was allowed to work, we find that the
input drive to P4 can be further re-
duced, as long as its power output does
not go below the power output pick-up
generating capacity of PM. We want
the output of PM to work upward
above the uncompressed carrier level
at F. In addition it must replace the
compressed carrier at I (Fig. 2).

With proper proportioning of the
voltage across C» and C, so that PA
is allowed to decrease in operation
during positive modulation we must
arrange to get it back into somewhat
near full operation as at N.. This must
ocecur in time for the negative modula-
tion half cycle M., to avoid distortion
in the output by negative clipping.
When tube PM has completed its posi-
tive half cycle it requires no r.f. drive
at B,. We take a portion of this drive
and apply it to the tube PA, allowing
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Shown here are just a few
of the hundreds of values
listed in our monthly bul-
letin, “THIS MONTH.”
Cloples of this bulletin can
be had by merely sending
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"THIS MONTH"

As large an assortment of panel meters as you
are likely to And anywhere . . . Little ones and
big ones, round ones and square ones—all new
—all fully guaranteed—all priced considerably
below current market prices.

D.C. VOLTMETERS A.C. VOLTMETERS
Cat. No.  Make & Note Range Size &Shape YourCost | Cak No.  Make & Note Range  Size & Shape Your Cos
RN201 Westinghousa 0-350 Voits 3* Round $7.50 RN217 Westinghouse (F) 0-2 Volts* 2" Round  $4.95
RNZ03 Westinghouse 0-750 Voits 37 Round 9.45 RN2ZIE G.E (-3 Volts* 3" Round 6.95
RNZ0Z GE (A) 0-1500 Volts 3" Round  14.85 RNZ19 Westinghouse 0-7.5 Volts 3" Round 5.95
RN305 ‘Westinghousa (A) 0-2000 Volts 3" Round 17.95 RH220 \l;-‘eslinghnulse 0-10 Eo!ls Fod kuun: 4.95
lied wi I Multinliers. RNZ40 oller-Smith 0-15 Volts 3" Roun 3.95
(A) Supplied with External Multipliers E:g% ﬁeshon : g'llg” Volts g, Square 595
estinghouse -150 Voits " Round 6.85
D.C. MILLIAMMETERS RNZGL  GE. 030 Volts  3*Round  6.85
RNZ05 GE (C) 01 MA 2" Round  $4.95 | *Rectifier Types. (F) Special Scales.
RNZOD Weston 01 MA 2* Round 3.95
R#%}% xeﬂiﬂzhouse 0-1 mi 4" Rctmfli 7.95
RN20 estinghouse 0-10 LA 3" Roun: 4.95
mos  CE G MA ¥Sue 433 A.C. & D.C. AMMETERS
RN303 _cstinghousa 0-20 M. 3" Round 4.95 RN2G2 Triplett 0-1.2 Amp. D.C. 3" Round $2.50
gngﬁ E:Ewsun %—gg :dﬂ.g. g: gquaan ;.gg RN2I0 Unknown 0-10 Amp. D.C. 3* Round 2.00
LE.. =, A aun: i3 RNZE! Westingh 0-50 Amp. AC. Y 5.
RNZ3  Simpson 050 MA 2" Round  3.50 = = B gl Vioging i
E”%IB ges{un . g-mn m,)\, 3" Round 5.75
11 estinghouse -150 MLA, 3" Square 5.95
RN212 G.E. 0-150 M.A. 3" Round 5.95 R.F. METERS
NZ74 Weston (C) 0-200 M.A, 2 Round 3.45 RN283 G.E (G) 0-250 M.A, (RF) 2" Round $4.95
RN213 Simpson 0-300 M.AL 2" Round 3.95 RN2EZ Weston 0-250 M.A. (RF.) 37 Round 7.95
RN275 Westinghouse 0-300 M.A. 2* Round 4.45 RN281 Westinghouse 0-3 Amp.(R.F) 2° Round 5.95
RNZL4 Westinghouse 0-500 M.A. 3* Round 5.85 RNZED Westinghouse 0-3° Amp. (RF) 3" Round 7.95
RN276 GE 0-500 M.A. 3" Round 5.95 (G) Black Scale
RNA450 G.E 0-750 M.A. 3" Round 5.95
RN277 Weston 0-1000 M.A. 3" Round 5.95
(C) Blagk-Face Instruments. DECIBEL METERS
D.C. MICROAMMETERS giiti;zn. S:a: Shzue 10 iufs 0. zeggsn\.fa. Linesg;m spzﬁcggs
< ou = el = L :
RHNI131 Superior (D) 0-200 MMA -i: Square $5.95 RNI36 27 Ron:d —10to+5 D.B. 0.6V, 00 3.95
RN216  GE 0-500 MMA 2" Round  7.65 | gN1200 3" Square —10fo+6DB.  6MW 5K 9.395
RHLL20  GE. (E) 0-500 MMA 3" Round  7.95 | RNi20l 3" Round —10to+6D.B.  EMW  BO0 9.95
RNZ76A  Triplett 100-0-100 MMA 3" Round  5.95 | gni20p 3" Square . —10to--6DB. 173V. 500 8.95
(D) With Ohms Scale. (E) With Special Scale RN1203 3" Round__ﬂ+ 6 0.8, 1.9V. 600 B.95
Grior divect from, this ad, and be sure you send s your Teorms 205 deposit, balance C.0.D.
name for our mailing list. All prices quoted F.O0.E. Warehouse, Phila.. Pa.
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2 TUBE AMPLIFIER
Complete with

BYtand s $2.95 eact

SHURE PICKUP ARM
with P 89 Crystal 32099 each

4’ PM SPEAKER with

output TRANSFORMER $1649 cacn
PHONO MOTOR $].49

Less turntable each
4 PRONG 6V
VIBRATORS $1.29 cocn

6 FOOT A C CORDS......12Yz2¢c each
$15.95 YAL. POP-UP TOASTERS

UNDERWRITER APFR.
3 HEATS $9095 each

We Buy and Trade Test Equipment

608 West Randolph Street

Dept. N 10 Chicago 6, lllinois

Engineers Churches

PROFESSIONAL

16" Dual Speed Recorder

The nations finest recording equipment. A
complete self contained portable recorder
containing all the fine qualities and fea-
tures of stationary professional Studio
equipment. Heavy duty 27 Ib. dual speed
turntable with silent precision overhead
cutting lathe. Instantaneous recordings
made with ease, either inside out or outside
in. Variable lines per inch while record-
ing is in progress, ldeal for Broadcasting
Stations, Schools, Voice culture, Churches,
Studios, ete. Write for catalog.

List Price $585.00

MAKAN INC.

79 Thurman Ave.
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NOW—A REALLY HIGH-POWERED—
Radio Engineering
Library

The Library comprises a selection
of books culled from leading Me-
Graw-Hill publications in the ra-
dio fleld.

® especially selected by radio spec
Graw-Hill publications.
@ to give miost complete, dependable coverage of
facts needed by all whose fields are grounded on
radio fundamentals.
® avatlable at a special price and on easy terms.
THESE books cover circuit phenomena, tube the-
ory, networks, measurements, and other sub-
jects—give specialized treatments of all fields of
practical design and application. They are books
of recognized position in the field—books you
will refer to and be referred to often. If you
are a practical designer, researcher or engineer
in any field based on radio, you want these hooks
for the help they give on hundreds of problems
throughout the whole field of radio engineering.

5 VOLUMES, 3559 PAGES, 2558 ILLUSTRATIONS
f Ea_f_tlingg:; FUNDAMENTALS OF VACUUM

2. Terman's RADIO ENGINEERING

3. Everltt's COMMUNICATION ENGINEERING

4. Hund's HIGH FREQUENCY MEASUREMENTS
5. Henney's RADIO ENGINEERING HANDBOOK
10 days' examination. Emav terms. Special price under
this offer less than ught sspa&y&eléf Ada these

standard works to yrvur library now; mall monthiy
instaliments, while vou use the books.

10 DAYS' FREE EXAMINATION—SEND COUPON
McGRAW-HILL BOOK CO., IN
330 W. 42nd Street, New ‘fnrk IE N. Y.

Send me Radio Engineering Library, & vols.,, for 10
days’ examination on approval. In 10 llll_\‘:} 1 will send
$2.50 plus few cents postage, and $5.00 moenthly till
$27.50 is paid, or return hooks postpald, {We pay post-
age on orders accompanted by remittance of first in-
stallment. )

B L I

City and Btate. . ...isssssseasssssarssassansacsau.

Company

JRN-10-48

WE'VE MOVED

More Space — Better Service

3 TUBE PHONO
AMPLIFIER

*'1.95

COMPLETELY WIRED,
VOLUME ANDTONE CONTROLS

Set of, 3 tubes: 50L6, 35Z5, I12A6............ §L.10
Cutput trans. 50L6 ............. - ]
12 Meg. vol. control with sw. ............... .35
A" pm speaker ......c...ceaien .
5 pm speaker ... ........c.... ves LolS

6 pm speaker ........ 00 PUSR 8.3
Gx4” pm speakar .......... -

8" pm speakKer .....
Nationally Adveﬂ:sad plckups

Crystal Cartridges; L-70A, L- 26A. . 1.48
Nationally famous motor &. turntab - .50
Vm #400 INTERMIX CHANGER.......... 24.95
FAMOUS MAKE CONDENSERS
400v or GWU Fer 10 50x30 ISI}H ........ $.45
001, .002, ..$.49 20x20 150v .. ...... .35
01, .02, OE ,,,,,,, .49 20x20 (IO} 150v l25} .39
Ay .3, 4, 5. .59 &x8 450v . A
25 Mfd 25v,. Each .25 6 450y ,.......... .39
25 Mfd 50v... .Each .25 50 Mfd 50v,...Each 29

All prices F.0.B. N.Y.C.—eon C.0.D. 259 Deposit.
Write for free catalog.

THE ROSE COMPANY

98 Park Place, Dept. N, New York 7, N. Y.
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PA to produce normal carrier again
as at N, or F, during the negative
modulation peak.

Functional timing in Fig. 3 will now
be about as follows: before the one
cycle modulation funetion starts as
over time T, T: and T,., T, the cutput
of the audio trigger tube as well as
the input and output of tube PM is
almost zero. P4 provides the carrier
output at F, as the result of the r.f.
drive at E.

Over time T, the positive audio
pulse at P, allows the r.f. pulse E, to
be applied to the input of PM from
the source at E. The r.f. input to P4
has been reduced at DP., at the same
time as the output tube PM is provid-
ing power output P,. Power output
from PA is at the level of N, which is
filled in with C; as part of P, from
PM. The balance of power at P, pro-
vides the positive modulation shown
at M,. At the beginning of time T.,
compression N. starts to function
downward toward its minimum level.
At the same time C; replaces the com-
pression, simultaneous with positive
power P, effecting upward modulation
M,. At the mid-point of time T.. this
procedure is reversed so that at the
beginning of time T., P, and C; are
back to about zero with N. re-estab-
lished to about the level of F. This
also, over T, established DP, at about
the same level as at B during the two
time intervals.

Time T. now follows. The negative
audio half cycle N. allows the drive
pulse DP, of the r.f. drive power to be
applied to tube P4 with the function
following the pattern of N.. Over time
T.., PA’s output shows as M, from N.
downward to the mid-point of the time
period, with the return to N, level the
same as F upon completion of this
time period. Action during the T..
period by PM, is about zero as indi-
cated, or the same as before the be-
ginning of time T, and T..

During later tests, the expanded
TSM system was pushed somewhat
farther, to what seemed about the
maximum capabilities of the tubes
used in the 900-A transmitter at the
time. The non-modulated carrier out-
put was, in this case, about 800 watts
represented by about 4 amps into ap-
proximately a 50 ohm load. The non-
modulated plate power input to the
power amplifier tube was about 3000v.
x 320 ma., or 960 watts. Power input
to the positive modulator was 3000v.
x 10 ma., or a total plate power input
to the two tubes of 990 watts, for the
carrier power output of 800 watts.
This represents a plate efficiency of
somewhere around 80 per-cent with
respect to total input over output.

With full heavy modulation at re-
duced bandwidth, power input to the
power amplifier tube was reduced to
about 150 watts or 3000v. at 50 ma.
At a plate efficiency of about 75 per-
cent this allowed a compressed carrier
power output of about 100 watis. The
positive modulator with plate wvolt-
age of 3000 volts was showing plate
current peaks of 500 to 600 ma., so the

WER
DRIVEN J\NTENN# REEL

1% HP, G, E. Motor—12-24Y, Removable 6" Reel. Cam
warm gnors, bevel geor. Solencid clutch. In geer anly
when current en. Operotes clockwise ¢ counter
clockwise. Ideal for power fish line, opening or
clasing deers, auxiliary power loke-off. Can be
used os buffing machine or far dozen of other
uses. New, Weight & Lbs. $4.50 each

22 GAUGE STRANDED WIRE Especially gocd for redio push.
bock wires and hook-ups.  Also wseful for telephone wiring, low-
horsepower melors, and similar electrical installations.
M'F'd. by G. E., Packard, Belden,  Insuloted, per 1,000 feot $3.75.
Same as obove bui with ROCKBESTOS (firepresl) cavering.
Fer 1,000 #ceis-ﬂ 00.
TRANSFORMER: Jefferson - Elecinc step up or step
down transfermer. Input, primary 110-117 Volts A.C.
Output, from 5 Volts to 650 Volts. Suitobls for use
with wor surplus gadgets, heater relays, radic test
filoments, electric trains, house chimes, etc. Weight 10
Lbs. New. $7.95 Each.

£ MICROMETER
% ) Chreme ploted, precision engincered and
e £ carefully focled to gl'\'é fong life
all new 017 capacity, $2.25. 1.2" copocity, $3.50 Eoch

Sond check, meney order ar coth, 25% Depost required
an C.O.0. orders. All prices F.O.B, Cuiver City, Colif
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Cone Patch Cement

Saves you Time and Money
Positively does not warp cones
I bottle repairs 50 cones
Postcard Brings Folio
Only $1.00 a Bottle Postpaid

RADIO RESEARCH PRODUCTS
6417 Harper Ave. Chicage 37, I

LEARN RADIO!

IN ONLY 10 MONTHS
PREPARE FOR A GOOD JOB!

COMMERCIAL OPERATOR (CODE)
BROADCAST ENGINEER
RADIO SERVICEMAN

Television Servieing—I15 Months
Veterana get $130.00 Equipment
SEND FOR FREE LITERATURRB

BALTIMORE TECHNICAL INSTITUTE
1425 EUTAW PL., DEPT. R, BALTO. 17, MD.

FM or VIDEO 1. F. COIL SET

Consists of 4 LF. Transformers in
aluminum ean, 2%"” x 13" x 13",
Frequency 20.7 Megs, permeability
tuned.
A §20 value for only $1.49.
Add 20c postage.
THOR ELECTRONICS

5051 N. Clark 5t., Chicago 40, Il
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maximum plate power input was com-
puted to be about 1800 watts on the
heavy modulation passages. Of the
1800 watts input to the positive modu-
lator at the maximum modulation, an
efficiency of about 90 per-cent allowed
about 1600 watts of sideband power
output with no spread or splatter. This
was over and above the 100 watts of
compressed carrier level. The r.m.s.
measured output was found to be
about 1700 watts with a load current
increase of from 4 amps at no-modula-
tion carrier level up to about 6 amps
into the load at full modulation. This
represented an increase of 50 per-cent
of the un-compressed carrier output
for full modulation instead of the
usual 22% per-cent.

Of the 1600 watts of sideband power
output, about 800 watts was in each
sideband or a talk power level of plus
51 db., with terrific peak power, while
the compressed carrier of about 100
watts was around plus 42 db. This
allowed an effective 20 db. spread of
increased intelligence transmission ef-
ficiency over the normal method.

Fig. 4D shows the carrier and side-
bands of the modulation tests when
viewed on a Panadaptor during some
of the first tests. The Taylor “super-
modulated” transmitter output at no-
modulation was around the 800 watt
mark, while with modulation as in
this test, each of the sidebands ex-
ceeded the 800 watt level before any
distortion appeared in the picture.

Fig. 4A represents the carrier and
sideband power of a 1 kw. input grid
modulated transmitter. 4B represents
that of a 1 kw. input NBFM transmit-
ter where the modulation index and
frequency swing is within the legal
limits for amateur and communication
service, and that of 4C a plate modu-
lated 1 kw. transmitter with the car-
rier output a little less than for NBFM
but with considerable more sideband
power. 4D, as mentioned is the Taylor
“super-modulated” transmitter at a
kw. input according to the means of
rating the other systems. —50

RECORDING ERRATA

O MAGAZINE is infallible but usu-
ally when errors are detected the
correction is made in a subsequent issue
to the one in which the mistake oe-
curred. That in itself is fine and dandy
—vyou read the correction and then. not
being interested in building the equip-
ment at the moment, you forget all
about the error.

About a year later, when hunting a
certain eircuit, you come across one
that had the error in it—but by that
time you have forgotten that there was
a correction to be made. You proceed
to build the circuit and then discover
that it doesn’t work.

I eliminate the trouble by following
a definite procedure with regards to the
“Errata’ which appear. I immediately
turn to the initial writeup and make a
notation to “see such-and-such issue
and page for corrections.” By writing
myself this reminder, I am sure that I
will not start to build a piece of equip-
ment that has errors in the circuit
without first noting the corrections to
Remade: vy o Sl i e e M.K.

Ociober, 1948
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amplifiers
® Sensitivity .18 rms volts/inch
® Intensity modulation input

THE TELEVISION FIELD

C.0.D.

325 TROY AVE.

Complete

® Usable bandwidth 2 cycles to 1 MC
® Bandwidth at 3DB down 8 cycles to

® Frequency compensated attenuators
® Identical vertical and horizontal

® Grey cabinet with Aluminum panel

A MUST FOR ALL SERVICEMEN IN

25% DEPOSIT WITH ORDER BALANCE

MOUEL €504
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9 WIDE BAND OSCILLOSCOPE

FOR TELEVISION AND
LABORATORY WORK
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TELEMARK ELECTRONICS CORPORATION

BROOKLYN 13, NEW YORK

RADIO TUBES

For immediate shipment
R.M.A. Guaranteed
Individually Sealed Cartons

GT Types Miniature Types
SK6GT .40 1S5 .50
6K5GT 46 174 55
6V6GT 46 1R5 .55
6SA7GT .46 354 .55
6SJ7GT .46 6BAG .50
6SK7GT 46 6BE6 .50
6SQ7GT .46  6AT6 42
6X5GT .40 12BA6 .50
12SA7GT .46 12BE6 .50
12SQ7GT .46 12AT6 42
12SK7GT .46 35W4 A2
128)7GT .46  50B5 .55
35L6GT .40

35Z5GT .32

50L6GT A6

25% DEPOSIT REQUIRED ON C.0.D.—29% C.O.D.
1095 DISCOUNT ON LOTS OF 50 OR MORE.

RAVAC ELECTRONICS CORP.
432 Fourth Avenue
New York 16, N. Y.
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of Baltimore {

We can supply you immediately from
our large inventory of radio com=
ponents and equipment.
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