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ULTRA - FREQUENCY 15? 
OSCILLATORS Per Copy 

PICTURE DIAGRAM 
OF 2-TUBE SET 

FOR SHORT WAVES 

MULTI -RANGE 
DIAL SYSTEMS 

ALL -WAVE 11 -TUBE SKY -RAIDER 

A Super for Broadcasts, a Double Super for Short Waves. For Alan 
Mannion's Article on His Excellent Receiver, See Pages 12 and 13. 
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LINE -BLOCKED UNIVERSAL 
TEST OSCILLATOR 

THIS Test Oscillator, Model 30 -NB, is service- 
able for all intermediate frequencies from 135 

k.c. up, and all broadcast frequencies, for lining 
up the receiver channels. It is constantly modula- 
ted and the same instrument works on 90 -120 

volts a.c. (any line frequency), line d.c. or bat- 
teries. A new improvement is line blocking, so 
the only feed to the receiver is through a wire 
from output post of Test Oscillator. Frequencies 
are direct- reading and never more than 1% off. 
Model 30 -NB is contained in shield cabinet. Etched 
metal scale is non - warping. Oscillator sent tree 
(complete with 30 -tube, ready to operate) on 
receipt of $12 for a 2 -year subscription for Radio 
World (104 issues, one each week). Order Cat. 

30 -NB. 

RADIO WORLD, 145 West 45th Street, New York, N. Y. 

You Can't Beat 
-this price - 

.0 
COMPLETE 

IT isn't often that such 
an opportunity presents 

itself. Take advantage of 
this low price. We cannot 
guarantee that we will 
have these pickups long 
because they will go fast at 
this low price. 

for a genuine 
Stromberg= Carlson 
MagneticPickup 

Outfit 
°.:isii--: ;¡.i 

rom bétr ''Cfá'iclsöñ rs =S °i'li_ . . 

I- 
Meñ..4a=_.. uen- ;: 

VOLUME 
CONTROL 
KNOB 

INPUT 
TRANSFORME R 

PICKUP 
HEAD 

RELIABLE RADIO Co. 
145 West 45th Street, New York City 

PICKUP 
PLUG 

The outfit is abso- 
lutely complete, 
packed neatly in 
compartments of 
original Stromberg. 
Carlson box. 

Selected Quality Tubes FREE With Subscriptions for Radio World 
Here is your opportunity to subscribe 

for RADIO WORLD and get just the 
tube or tubes you want, made by a very 
large, reliable, licensed tube manufac- 
turer; picked tubes you'll appreciate. 
On this offer you have five days after 
receipt to put the tube to any logical 
test, and if not entirely satisfied with its 
performance, return it for replacement. 

For an 8 -week subscription (8 issues, 
one each week), at the regular price, 
$1.00, you may select any one of the fol- 
lowing tubes as free premium, or more 
at the same rate ($2, 16 -weeks subscrip- 
tion for two tubes, etc.), from this par- 
ticular list: OlA, 01AA, IV, 12Z3, 112A, You may select any assortment of 
24A, 26, 27, 30, 31, 35, 36, 37, 38, 39, 45, tubes desired and send in a subscrip- 
47, 51, 56, 71A, 80, 82. tion amount for the total required un- 

With a 13 -week subscription (13 is- der the above classifications. 

RADIO WORLD, 145 West 45th Street, New York, N. Y. 

sues), at the regular price, $1.50, any 
one of the following tubes, or more at 
the same rate, from this particular list 
(two for a 26 -week $3.00 subscription, 
three for 39 -week $4.50 subscription, 
four for 52- weekly, yearly $6.00 sub- 
scription, etc.), 1A6, 5Z3, 2A5, 2A6, 
2A7, 2B7, 6A4, 6A7, 6B7, 6F7, 25Z5, 22, 
32, 33, 34, 41, 42, 44, 46, 49, 53, 55, 57, 
58, 59, 67, 75, 77, 78, 83, 83V, 84, (6Z4), 
85, 89, 483, 485. 

For a $4.00 subscription, 34 weeks (34 
issues), one No. 10 tube or one No. 
50 tube may be obtained. 

SPEAKER REPAIRS 
Free edge cone and voice coil assembly. 
Field coils for all Dynamic Speakers. 

We take care of all your speaker troubles. 
THE MOST COMPLETE ORGANIZATION 
OF ITS KIND IN THE UNITED STATES 

Cleartone Speaker Service 
Fourth Floor 

72 Cortlandt Street New York City 

For information about the 

"SKY- RAIDER" 
11 -tube all -wave receiver 

Write to 

MANNION 
LABORATORIES 
135 Liberty St., New York City 
This laboratory will gladly furnish estimates 
or designs on special receivers or other 

electronic equipment. 

UNIVERSAL 
Stretched- Protected 

Diaphragm Type 
1934 Model "BB" 

Now with stretched diaphragm 
fuly protected against damage. 
Superlative Quality of reproduc- 
tion makes Model "BB" the 
general all purpose microphone 
for both voice and music. No 
increase In price. Sold by Job- 
bers everywhere. 
Universal Microphone Co.. Ltd., 

Inglewood, Cal.. U. S. A. 

HENLEY'S "TWENTIETH CENTURY BOOK 
OF RECIPES, FORMULAS & PROCESSES." 
New 1933 Edition. Ten thousand procesess, recipes 
trade secrets and money -making formulas. For 
the laboratory, workshop, factory and home. Some 
subjects fully covered: Dyes, Inks, Waterproofing, 
Perfumes, Cement, Plating, Glass, Dentifrices, 
Varnishes, Soaps, Glues, Paints, Adhesives, Ea- 
amelling, Hairdressings, Cosmetics, Oils. Price, 
S4.00. Book Dept., Radio World, 145 W. 45th St., 
New York City. 

RADIO WORLD AND RADIO NEWS. Both for 
one year, $7.00. Foreign, $8.50. Radio World, 145 
W. 45th St.. N. Y. City. 

Matched Condenser 
and Coils for 
Dual -Band Tuning 

111.1: 

JJJII I IIJIII 
0 0 

A four -gang tuning condenser o the semi -precision type. 
Small in size, exec In adjustment and construction for 
precise tuning. it ranges In caper ty from 18 to 400 mmfd. 
Has built -In trimmers. 8 to 35 mmfd. With standard cells 
Intended to be tuned with a 0.00035 to capacitance, this 
condenser will cover the band from 200 to 600 meters. 

The sections are separated by half shields, while shield 
as high as the maximum height of the rotor plates Is st 
each end. The rotors are turned by a common shaft. %" 
'n diameter which is mounted on ball bearings. Condenser 
closes to the left and Is equipped with mounting spades. 
Overall size 5x31/4x2% Inches (not Including shaft for dial 
In measurement). Noted for its extreme compactness. 
4 -pang condenser Cat. No. 4GG 52.95 

Set at four shielded roils for this condenser, for 465 ks 
super, includes three r -f and oscillator coil. Tapped for 
police calls. DLC 51.50 

RELIABLE RADIO COMPANY 
145 WEST 45th STREET NEW YORK CITY 
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i L1i_c$jI 6 All Coils in Each Set are the Famous BRUNO Make 

STEPS TO 
WORLD -WIDE FAME 

i 

© SCOUT One Tube All -Wave 
Battery Operated 

S.W. Receiver 
A set for the beginner ! Will 

cover the entire short wave 
I and broadcast bands. It is 

remarkable how the "Scout" 
intercepts short wave signals. 
Police signals, ship to shore, 
airplane, amateurs, etc., tuned 
with ease. 

Parts in the kit are of the 
highest quality. Smooth re- 
generation control. Exceed- 
ingly simple to build. Uses 

cells, and 1-45 volt "B" battery. 

F 

1 -230 tube, 2 -1% volt dry 
Model SC -1 -R- Complete kit of parts $3.95 
Model SC -1 -W -Wired and tested Extra 1.00 
Sylvania 230 tube .70 
Set of batteries 1.80 
Set of Matched headphones ,95 
Broadcast coil -200 -550 meters .39 

D Three Tube 
A.C. Short Wave 

Receiver 
15 -550 METER TUNING RANGE 

One of the most popular of the 
Powertone line of short wave re- 
ceivers. Tuner and pack all built 
in one. Uses 1 -'S8, 1 -'58 and 1 -'80 
rectifier tubes. 

Especially recommended for use 
with headphones. Covers both the 
short and broadcast band with 
the aid of plug -in coils. Rust- 
proof chassis is mounted into 
beautiful modernistic, crystal - 
finished cabinet. 

A Model SW5009 -K -Kit of parts $10.95 Model SW5009 -W -Wired and tested..Extra, 2.00 Set of matched Sylvania tubes 1.95 Set of matched headphones .95 Broadcast coil (200 to 550 meters) ,39 

1 1110 i lki rTI II 
De Luxe 
Short Wave Receiver 

15 to 550 Meter 
Range 

The latest addition to the 
famous line of Powertone 
short wave receivers. New 
type airplane dial. Built -in 
tuner and pack. Provisions 
for headphones. Low -loss, 
octo- formed coils. Uses 
2- '58's, 1 -'58, 1 -'80 and 1 -'59 
tubes. 

Model SW5008 -R -Kit of parts $24.50 
Model SW5008 -W -Wired and tested Extra, 5.00 Set of matched Sylvania tubes 3.75 
Broadcast coil (200 -550 meters) ,89 

FREE 
Servicemen's 
Manual with 
each Set. 
Regular 25e. 

WI DO OUll MCI 

POWERTONE Wallace 
Hoover Cup Winner 
Short Wave Receiver 

Designed by Don C. 
Wallace, featuring band 
spread tuning and coup- 

ler for Doublet 
Antenna. Prob- 
ably the finest 
two -tube, bat- 
tery operated 
short wave re- 
ceiver ever de- 
signed. 

Uses the eco- 
nomical two - 
volt 230 tubes. Easily con- 
verted to A.C. 
operation. Re- 

quires 2 -1% volt dry cells, and 45 -135 volts "B ". 
One silver- wound, octo -formed coil included in each kit. Choice 

of one of the following 20 -32, 40 -80, 75 -150. 150 -200 meter. A 
Model PW -2 -R -Kit of parts $1 0.90 
Model P%V -2 -W -Wired and tested Extra 2.00 
Model PW -2 -T -Set of matched Sylvania tubes 1.40 
Model PW -2 -C -Each coil. additional .95 

REGENT Four Tube A.C. 
Short Wave Receiver 

With Built -in Speaker 
15 to 550 METERS 
Up -to- the -minute in 

short wave design. Dy- 
namic speaker is built 
directly into the chas- 
sis, making the entire 
receiver one unit. Built - 
in power supply. 

World -wide, loud 
speaker reception. Uses 
2- '58's, 1 -'80 and 1 -2A5 
tubes. 

y C 
Model R4A -R -Kit of parts $11.50 
Model R4A -W -Wired and tested.. Extra, 2.00 

Complete set of Sylvania matched tubes 2.50 
Modernistic cabinet 1.50 
i{r":uh a.t coil (2(t) to 550 meters) .89 

1 

b Tube 
All Wave Super -Het 

Short Wave Receiver 
The most advanced 

model in the Power - 
tone Short Wave Re- 
ceiver line. Any ex- 
perienced short wave 
fan can construct it 
with little effort. All 
the short wave offer- 

ings of the world are at your linger 
tips. Automatic regeneration control 
aids in tuning -in the weaker stations. 

Uses 1 -2A7, 2- '58's, 1 -'55, 1 -2A5 and 
1 -'80 rectifier tubes. Two sets of 

plug -in coils cover the short wave band. (14 -200 meters.) 
Model P8 -9 -R -Bit of parts with 8 coils $24.50 
Model PS-6-W-Wired and tested Extra, 5.00 
Set of matched Sylvania tubes 3.95 
2 Broadcast coils (200 to 550 meters), each .89 

TRY-M0.1114010 J I,D10 CO.iN.85 Coilandt St.NewYork, 
Address All Mail to Dept. RW 

SEND FOR NEW 1Y.3 CATALOG -I-Ktt 

Headquarters 
for short wave 
and trans- mitting 
equipment. 
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Ultra- Frequency Oscillators 
Offer a Limitless Chance for Profitable 

Experimenting 
By J. E. Anderson 

P 

FIG. 1 

The equivalent network of an 
ultraudion oscillator showing the 
three tube capacities, Cp, Cg, and 
Cm, the grid condenser C, and the 
inductance L. This applies to ultra- 

high frequencies. 

tB 
FIG. 2 

The circuit of a short -wave oscil- 
lator often used. It is doubly peri- 
odic but is converted to a Colpitts 
by putting a radio -frequency choke 

in the B supply lead. 

THE radio experimenter who has ceased to find much excite- 
ment in the reception of broadcast and short -wave stations 
but who still wishes to indulge in his hobby can get an end- 

less amount of interest and pleasure out of the ultra -short waves, 
which he himself can generate and receive. 

The advantage of working with ultra -short waves is that the 
apparatus costs practically nothing and no antennas of large di- 
mensions are required. The generation and reception of ultra -short 
waves is a game which any one can play, and the main prize is 
the generation of the shortest wave. There is comparatively little 
trouble in getting down to 3 meters, but to get down below one 
meter is a harder nut to crack. Yet anybody who has a few radio 
apparatuses has as good chance as any one else getting down. The 
utilization of the ultra -short waves after they have been generated 
and detected is another problem, but that, too, is in the same game. 

Short -Wave Circuits 
The problem of generating ultra -short waves is mainly one of 

reducing the distributed capacities, mainly those pertaining to the 
tube. Of course, the inductance can also be reduced, and must be 
if the generated waves are to be very short, but if the inductance 
is made too low, the circuit will not oscillate because it does not 
have enough fly -wheel effect. In an effort to reach the ultra -short 

C, 

FIG. 3 
The equivalent network of the cir- 
cuit in Fig. 2 before the choke has 
been put in. Cl is the grid stopping 
condenser, which may be used for 
tuning if condensers C are omitted. 

waves many experimenters have resorted to push -pull circuits, but 
little is gained in that direction, for as more tubes are added, ca- 
pacities are also added. 

As an aid in understanding what capacities enter into the problem 
and in what way they affect the frequency generated, let us look 
at Fig. 1. This represents the a -c portion of an oscillating circuit 
of the ultra -audion type. There is supposed to be a radio -frequency 
choke in the grid circuit and another in the plate circuit, but the 
reactances of these are assumed to be so large that they do not 
affect the operation of the oscillator, that is, in respect to fre- 
quency. Cp is the plate to cathode capacity, Cg the grid to cathode 
capacity, Cm the plate to grid capacity, C the grid condenser, and 
L the inductor. The internal resistances are represented by rg 
and rp. 

Now in most practical cases the internal resistances are so high 
their effects on the frequency can be neglected. Therefore the 
oscillating circuit is the network remaining when these resistances 
are removed, and the frequency of oscillation can be computed in 
terms of the capacities and the inductance. First of all, Cp and 
Cg are in series. Therefore their capacity is CpCg /(Cp+Cg). 
For short, let us call this K. Across this capacity is the grid to 
plate capacity Cm. Therefore we have K+Cm. This in turn is 
in series with C, and therefore the total effect capacity in the 
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Segregating the Duo -Diode 
of the 55 for Independent Second 

Detection and A. V. C. 
By Roger Braddock 

0.0!11.4 
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jilt II 
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4, 

The interesting thing about this circuit is the manner in which one diode of the 55 is used for second detection, 

the other for third detection so as to establish independent automatic -volume- control action, the a.v.c. being 

delayed some 10 volts, so that it does not affect the circuit in any way unless the amplitude at the second detector 

is in excess of 10 volts. This delay improves sensitivity, compared to immediate a.v.c. Also, one -sixth less than 

the total rectified voltage is put into the triode of the 55 as a precaution against signal- stopping overload. 

IAJ 

1v 

UP to the detector most circuits are pretty good. With diode 
detection, up to and including the detector they are pretty 
good. The reason for including the detector when the 

diode is mentioned is that the diode will stand about 100 volts 
before it will show signs of overloading. Therefore it will stand 
practically anything that can be put into it. After the diode 
comes the trouble. This fact may as well be recognized, espe- 
cially as manufacturers of commercial receivers have come to 
recognize it, and are treating their audio channels accordingly. 

The interest in the diagram herewith enters on the second 
detector. The function is really divided. There are two detectors. 
One is the single diode that is used for straight detection of the 
signals, so that the audio component may be put into the audio 
amplifier. The other is the rectified current that is used for 
automatic volume control. It is understood, of course, that the 
55 is really three tubes in one : (1) a diode, (2) another diode, 
(3), a triode. 

Of all the duo -diode -amplifier tubes, the 55 will stand the 

biggest input. But it does not stand any too much. The bias 
may be as high as 20 volts negative, which, let us say, would 
accommodate a signal of 14 volts, counting the peak of the in- 

termediate frequency oscillation. That is just a safety margin. 
Somewhat more than 14 volts peak a.c. could be put in without 
overloading. 

10 Volts Better Than 20 

However, the 55 triode does not work at its best at such a 

high negative bias as 20 volts. It is true enough that when the 
tube was announced the load resistor (assumptively the plate 
load, though the details were not there) was to be 20,000 ohms, 

the negative bias 20 volts, the diode load resistor 0.5 meg. But 

that has been changed. It was found experimentally that nearer 
10 volts gave much more satisfactory performance. The work- 
ing mu of the tube, or its mutual conductance, was so much 

greater that the lower bias became advisable, and retained its 

acceptance or preference even if the input signal had to be cut 

Grid Temperature Limits Ultra Frequency 
(Continued from preceding page) 

By making the voltage very high, frequencies represented by a 

quarter of a meter can be attained. This means a frequency of 

1,200 megacycles. The limitation on the frequency for a given 

tube is the temperature of the grid. Since the grid is highly posi- 

tive, a high grid current will flow, and this will cause much re- 
lease of energy on the grid. As the grid is inside the plate, there 
is little chance for heat radiation and the grid becomes red hot 
very quickly. Moreover, tube does not last long in this kind of 

oscillator. 
The best way to start with the ultra -short waves is to use either 

a dynatron or a regular oscillator, such as the ultraudion. They 
will work dependably and they will not ruin tubes as fast as they 

are put into the socket. The first rule in construction of such oscil- 

lators is simplicity. Use the minimum capacities possible, the 

smallest inductance that will make the circuit oscillate, and mod- 

erately high voltages on the elements. 
The frequency generated can be measured with Lecher wires 

if the wavelength is not more than the distance across the room 

in which the work is done. These Lecher wires should be coupled 

loosely to the oscillator. If a bridge consisting of a low resistance 

thermo- milliammeter and two sturdy leads from it to the parallel 

wires is put across the wire maximum current will be found at 

certain positions along the wires. The distance between two adja- 

cent positions is one -half wavelength. 
It is also possible to measure the frequency by means of har- 

monic ratios, utilizing beats between the frequency generated and 

the harmonics of a calibrated oscillator. 
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FIG. 4 
The circuit of the Bark - 
hausen -Kurz oscillator. It 
is characterized by hav- 
ing a high positive poten- 
tial on the grid and a low 
negative potential on the 

plate. 

Ch 

FIG. 5 
A simple oscillator of the 
type in Fig. 1, a single - 
turn loop of wire being 
used for inductance and 
the grid stopping con- 
denser being used for 
tuning. Tube capacities 

not shown. 
circuit, that is in series with the coil, is C(K+Cm) /(C+K+Cm). Let us call this Ke, the effective capacity in series with L. There- fore the frequency of the circuit is F= 0.159 /(LKe) %, or the wave- length is X= 1.884(KeL) , X being measured in meters, Ke is micro - farads, and L in microhenries. 

Let us apply this formula to an assumed case, using values that are likely to occur in practice. Let L =1µH, C =5 mmfd., Cg= Cm =1.7 mmfd., and Cp =3.8 mmfd. Therefore K =1.175 mmfd., K+Cm =2.875 mmfd., and Ke =1.826 mmfd. When we substitute this value in the wavenlength formula we obtain a =2.55 meters. This is about the lower wavelength limit of oscillation of an ordin- ary tube. Of course, it may be possible to lower the inductance as well as the value of C, but there will be a combination at which the oscillation will stop. 
By removing the socket and connecting the leads directly to the . prongs on the tube, lower wavelengths can be obtained for the same value of inductance. However, the capacity values chosen above were for the tube alone and not including the capacities of the socket. The radio- frequency chokes used in the grid and plate circuits will have some capacity, and these will make Cp and Cg larger than the values selected. Suitable coils might have a ca- pacity of one micromicrofarad, and this would make the value of K 1.73 mmfd. in place of 1.175 mmfd. Thus if nothing else were changed, the wavelength would be 2.7 meters. The change is not great. 
By the tube the ube capaci an be re- du considerably, but even this change will not affect the fre- quency a great deal. One of the best ways of reducing the ca- pacities is to bring the grid and plate leads out at opposite sides of the tube. Special tubes for short -wave generation are con- structed in this manner. It should be noted that if the grid- cathode and plate- cathode capacities were zero, there could be no oscilla- tion. Making them zero, however, is impossible. Hence there is no danger of making them too small. 

Range of Oscillator 
It is clear that the frequency range of an oscillator such as is represented in Fig. 1 is very narrow for the variable condenser has a small effect on the total effective capacity. Let us see what the possible 

e 
range 

valu t has when it is 
largest 

shorted. If 
value 

e set C in the formula for Ke infinite we have Ke= KA -Cm. Using the value previously computed for K, we have K+Cm =2.875 mmfd. The wavelength is 3.2 meters. The smallest value that C can have is zero. But when it has that value the L branch of the circuit is open and there can be no oscillation. But we might set a lower limit of one mmfd. for C. The Ke =.741 mmfd. This makes the wave- length 1.62 meters. Still it is not down to one meter, and we have no assurance that the circuit will oscillate. 
The ultra -short wave oscillator can take many external forms, but most of them can be represented by the drawing in Fig. 1. In Fig. 2 we have a circuit that is sometimes used in short-wave oscillators and it is supposed to be a Hartley. When the same circuit is used with two tubes in a kind of push -pull arrangement it is called a "balanced Colpitts." It can be neither a Hartley nor a Colpitts as it stands, but it can be converted to a Colpitts by the simple expedient of connecting a radio -frequency choke in the B supply lead. The circuit in Fig. 2 can be represented by a network such as that in Fig. 3. the internal resistances of the tube being omitted. From either Fig. 2 or Fig. 3 it is plain that the circuit is doubly periodic, that is, it has two tuned circuits both con- 

Ch ch 

FIG. 6 
In this oscillator, which is 
of the ultraudion type, 
the inductance coil has 
been replaced by a pair of 
Lecher wires. This can 
oscillate whether the far 
end of wires is open or 

closed. 

B +BNigh -+B Law 

FIG. 7 
This circuit is a dynatron 
in which a pair of Lecher 
wires has been substi- 
tuted for the usual reson- 
ant circuit. The wave- 
length generated is al- 
ways longer than the 

wavelength of wires. 
tributing to the frequency. If a choke is put between the tap on the coil and ground, that is, the point where four condensers join, the circuit becomes a Colpitts. When this choke is put in, the circuit is essentially the same as that in Fig. 1, that is, the ultraudion. 

In Fig. 7 we have a simple oscillator in which the inductance consists of a small, single turn loop. A radio- frequency choke is put in each of the filament leads and in each of the grid and plate leads. The tuning condenser C is the grid stopping condenser. This circuit is exactly like that of Fig. 1 and the frequency can be estimated by exactly the same formula as was developed in connection with this circuit. The inductance is principally that of the loop. Suppose we have a loop in the form of a circle ten inches in diameter and made of a copper wire 3 inch in diameter. What is the approximate frequency of the oscillator, assuming that the total effective capacity 2 mmfd. as computed from the formula for Ke? First we have to compute the inductance of the loop. This is 0.7 microhenry. Therefore the frequency of the circuit is 130 megacycles, or the wavelength is 2.3 meters. If we had bent the wire into a square, the inductance would have been 0.675 microhenries, assuming we used the same length of wire and the same diameter. This it does not make much differ- ence if the circle is not perfect. 
The chokes should be suitable to the high frequency. Those in the filament leads must be able to carry the filament current and all must have a low distributed capacity. 

Lecher Wire Oscillators 
In principle, Fig. 6 is exactly the saine as the oscillator in Fig. 5 and the frequency of oscillation is determined in the same way. That is, the formula developed in conjunction with Fig. 1 applies, provided that we suubstitute for L and C the equivalent values of the Lecher wires. We shall not attempt here to find the equivalent. It depends on whether the wires at the far end are shorted or open. It is possible for the circuit to oscillate either way, but the fre- quency will not be the same in the two instances. Oscillation will occur more readily if the wires are shorted, but if they are it is necessary to insert a blocking condenser to prevent the B supply from shorting. A condenser of about 0.002 mfd. can be inserted in either lead without making any appreciable difference in the fre- quency. In Fig. 7 is another Lecher wire oscillator, but in this case the tube is connected as a dynatron. The circuit oscillates by virtue of secondary emission from the plate, or by virtue of nega- tive resistance. Now we have only one tube capacity to consider, that bétween the plate and all the other electrodes. This capacity, however, is much larger than the effective distributed capacity in the previous case. As in that case, the frequency will not be determined solely by the characteristics of the Lecher wires, but it will be lower. 
In Fig. 4 we have the Barkhausen -Kurz oscillator. The char- acteristic feature of this is that the grid is highly positive and that the plate is at zero potential or at a low negative potential. The short wire projection from the grid is not a part of the oscil- lating circuit but is used only as a means of detecting the presence of the oscillations or for radiating them. The real oscillating circuit is entirely inside the tube, the oscillation consists of a back and forth movement of electrons in the space between the grid and the plate. 
The frequency of these oscillations depend mainly on the voltage on the grid, the higher this voltage the higher the frequency. The variation is approximately as the square root of the grid voltage. 

(Continued on next Page) 
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down to avoid overloading the triode, for it was found that 
more could be taken out, due to the higher gain, when the lower 
bias prevailed and signal was reduced accordingly, than when 
the higher bias existed, and the signal was permitted to enter 
the audio channel at maximum. 

Also, the plate load resistor is now recommended to be much 
higher, the total resistance being in excess of 100,000 ohms, 
almost invariably. In the circuit herewith the effective plate 
load resistor is 50,000 ohms, but there is an additional resistor 
of 100,000 ohms, from which the signal is removed by a large 
capacity (8 mfd.), and besides this combination of 0.1 meg. 
and 8 mfd. constitutes an important hum filter. One of the 
worst places for hum trouble is at the detector, and this filter 
prevents the hum from backing into the detector through the 
plate circuit that is otherwise open to the reception of hum with 
a vengeance. 

One -Sixth of Amplitude Omitted 
Let us examine the input to the two diodes. The usual in- 

termediate- frequency transformer is present, and its secondary 
will be considered. From the upper or high side, looking into 
the 55 duo -diode, there are two condensers. The capacities are 
the same, 0.0001 mfd. One condenser, the upper one, connects 
directly to the upper diode plate, and then there is a resistor 
of 0.1 meg. that continues from that point in the direction of 
the cathode. However, a resistor of 0.5 meg. goes to the 
cathode, and therefore the total resistance, looking from the 
condenser just mentioned, to the cathode, is 600,000 ohms, or 
0.6 meg. This total expresses the load used for the detector 
itself, the so- called second detector or demodulator, and the 
tube depended on for the audio frequencies to feed the follow- 
ing channel. 

But we must realize that the rectification affects the total 
600,000 ohms, and since a slider moves across the 500,000 ohms 
(0.5 meg.) to grid of the triode in the 55, reached through a 
condenser, it is obvious that not all of the rectified voltage is 
delivered to the triode. In fact, the total voltage is represented 
by 600,000 ohms, and that taken off is represented by 500,000 
ohms at "full -on" position of the manual volume control, there- 
fore one -sixth of the rectified voltage is not utilized at all. The 
reason is plain enough. If that other sixth were added to the in- 
put to the audio amplifier there would be premature overload 
of the audio channel. Besides there might be some inter- 
mediate- frequency oscillation, because the amplitude at the 
detector affects the oscillatory tendency of the intermediate 
channel, always dangerously high unless special safeguards are 
taken. 

Delay Voltage 
From the pointer through a condenser to the grid, with grid 

return through 2 meg. to ground, represents the input, while 
the output is effectively that developed across the 50,000 ohms, 
being fed to the primary of the interstage audio transformer. 

Thus have we accounted for the second detector. 
Perhaps as good a name as any for the purpose to which the 

other diode is put is third detector, though the service rendered 
is automatic volume control. What is the advantage of this 
severance? Are not the functions usually combined? Why not 
stick to the simpler method of using the same detection for 
second and third detection, that is, for demodulation and also 
for automatic volume control? 

Answer : If the functions are separated it is possible to in- 
troduce a delay voltage quite easily, of such a type that the 
automatic volume control will not start functioning prematurely, 
but will be ineffective until the signal itself has risen to a 
certain amplitude, when the service that a.v.c. offers is most 
important. In other words, while it is true that the considera- 
tions just put forward, that too much could be delivered to the 
triode, whereby that tube would overload, do prevail, a.v.c. may 
be introduced to check that tendency, but when a.v.c. is the 
rule, and is untamed, the danger is there will be too much of it. 

While a.v.c. is never effective unless and until there is a 
signal of some ratable amplitude, yet it may become effective 
at a signal amplitude too low for the intentions. In other 
words, the drain on sensitivity may be too great. 

It is a fact that one of the attributes of a.v.c. is that it tends to 
correct for fading, but in practice this benefit is not as great 
as some imagine, and therefore steps are taken not to permit 
a.v.c. to constitute too much of a drain on the sensitivity of the 
receiver to serve a largely theoretical no- fading purpose. That 
means of checking a.v.c. is developed through delay voltage, 
or time lag, or holding back the a.c.v. action until the amplitude 
for detection proper is of a sufficiently high level. All these 
views or aspects of the situation paint the same picture. A.v.c. 
is made to trail after detection, and is not introduced until con- 
siderable detecting amplitude is reached. 

How the Bias Arises 
Suppose, then, that the negative bias on the triode of the 

55 is made 10 volts. Then there is no danger of overloading 
the 55 until the signal exceeds 7 volts (an assumption that again 
is over -cautious). At this point, however, the a.v.c. is made to 
function, and when the signal itself tends to raise its head above 
'7 - .,.1... .11.,.1n n hnrc +t,n+ l o t :c . :th a 
yoke on the neck, reducing the i -f amplification until no more 
than 7 volts ever get into the triode. Therefore the circuit 

is protected at the triode of the 55, the most vulnerable point, 
and though overload may occur subsequently, still it is not of 
the signal- stopping tyne, and besides one always has the manual 
volume control at his command in the event the signal is heard 
too loudly and too roughly for comfort. 

It has been stated that the 55 triode is negatively biased. This 
is true because there are a resistor of 800 ohms between cathode 
and ground, and another resistor from B plus to cathode 
(50,000 ohms) that sends B current through the biasing resistor 
independent of the plate current of the tube, and thus the 
10 volts are developed, the grid being returned to grounded B 
minus. Moreover, the bias does not depend entirely on the 
plate current of the 55 triode but strongly on the bleeder, which 
thus acts as a stabilizing agent, since the bias is steadied. Bias 
dependent on signal alone is unsteady. 

Input to Third Detector 
We have discussed the input to one triode, the true detector, 

but not the input to the other diode, the a.v.c. section or unit. 
We found that the resistance network between the 0.0001 mfd. 
stopping condenser and the detector wound up at cathode for 
the demodulator or straight detector. Therefore whatever recti- 
fied voltage was developed was put into the triode, except one - 
sixth of the total which never could get into the audio amplifier. 

With the a -v -c section it is quite different. Assuming a 
negative bias of 10 volts, measured between cathode and ground, 
we know from our familiarity with rectifiers that there is no 
possibility of rectification unless the anode goes positive. It 
is made positive by the signal. If the return is to a negative 
point, in respect to cathode, must not the signal overcome this 
bias before there is any rectification? Of course. Therefore 
we have lifted the a -v -c tube 10 volts above ground or B minus 
potential, and required that the signal itself be more than 10 
volts before a.v.c. is introduced at all. We find that out by 
examining the 2.0 -meg. load resistor of the a -v -c diode. It is 
returned to B minus, which is 10 volts negative in respect to 
cathode. The second detector resistor network was returned 
to cathode for immediate effect of detection, but the a -v -c- load 
resistor is returned to ground, for a delayed voltage equal to 
the bias. 

The method is similar to that used in Atwater -Kent receivers. 
It is more or less standard with this manufacturer, although the 
A -K circuit is quite different from the one illustrated. The prin- 
ciple of delay is there. however. 

Antenna and Coupling 
It is only in respect to the 55 tube that the commercial receiver 

is somewhat similar, but by no means identical. The rest of the 
circuit differs entirely from the commercial model just men- 
tioned. 

The circuit herewith portrays an all -wave receiver, using a 
built -in matching transformer of the step -up type, with primary 
rotatable for alteration of coupling, and with a condenser in 
series with the split secondary. Ahead of this primary is a 
transposition line of the standard type, leading to the stepped - 
down secondary of a transformer that is situated at or near the 
doublet antenna. The doublet may consist of a total of 40 feet 
or so of wire as high as possible, supported by masts, with an 
insulator at center separating the two severed stretches. The 
theory and practice of the installation of such a transmission 
line, with step -down transformer theory and purposes at the 
antenna and step -up transformer purposes at the feed to set 
were explained in detail in last week's issue, dated April 7th. 

If the coupling is loose, as it will or should be, then one may 
escape with merely one tuning stage associated with the pre - 
selector tube proper, for the tuning of the input transformer 
is the equivalent of another tuned circuit, at short waves at 
least, hence the coil problem is solved more easily. 

The Output Stage 
The coupling between 56 oscillator and 58 modulator is made 

by a condenser effect resulting from a piece of insulated wire 
held close to one grid wire by spaghetti and close to the other 
grid wire by the same means. 

The intermediate channel is standard, and the values will be 
found on the diagram. 

Passing to the driver, we find the 56 feeding 2A3 push -pull 
tubes. Care should be taken to adjust the biases independently 
on the 2A3's, if need be, to adjust the plate voltage through 
series resistance, until the plate current through one tube is 
exactly the same as that through the other, to avoid hum. 

Something of a novelty is the inclusion of the speaker field, 
only 300 ohms, in the negative leg of the rectifier, and con- 
nection of the power tubes' return so that the potential differ- 
ence across this field supplies the negative bias of around 55 
volts or so, while the main filter choke is an independent unit, 
marked 30 henries, the d -c resistance of which is not very 
material, except that in the interest of good regulation of the 
B system, the d -c- resistance of this choke should not be more 
than 1,000 ohms. 

A circuit of this type will be found to yield excellent results, 
and may be adopted, from first intermediate on, for almost any 
a -c receiver. The coil problems for all -wave coverage, and how 
to obtain a satisfactory switch, are other considerations. They 
are importa , uuL u cy arc ucyva,u uw awpc vi WC picscii[ 
article, which deals mainly with splitting up the diode uses of 
the 55 and establishing a safeguarded input to the audio amplifier. 
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SHORT -WAVE OSCILLATORS 
Single -Pole Switching for Five Bands 

Station Finder 
By Leonard Hopkins 

0.05Mn 
To Modalalor 

B- 

O.IMFd. 

For use in a receiver having switch- operated coil 
systems, the oscillator switching may be reduced to a 

single pole by using the method outlined. 

THE Hartley oscillator is a popular one for short waves. If 
this type of oscillator is used with a heater tube, such as the 
56, then it is possible to switch to various bands by using a 

single -pole switch. The number of throws or positions of the switch 
of course will depend on the number of bands to be covered, in this 
instance five. The upper diagrams show how this is done. 

The lowest- frequency coil has a tap about one -quarter the total 
number of turns from the return end, and this tap is connected to 
cathode. If successive coils are paralleled with the low- frequency 
inductance, one at a time, the frequencies generated will be higher, 
and the inductances are selected on the basis of Ohm's law, or may 
be done experimentally. 

The formula for the parallel inductances is the same as that for 
parallel resistors, assuming there is no mutual inductive coupling 
between the two coils. This formula, in words, is that the resultant 

O.OSMJt 

34 
50 Mmfd., 

-"11- 

t: 
e 

A test oscillator, using plug -in coils, may be con- 
structed from this pattern. The A battery voltage is 
3 volts, and the designation "2 volts" should be read 

as applying to the filament of the 34 tube. 

t-. Oat 

0.0/ Mn 

0.02MÁ 

For test oscillator service the same single -pole switch- 
ing arrangement may be used by following this dia- 

gram. The oscillator is not modulated. 

is the reciprocal of the sum of the reciprocals. Let the low- frequency 
coil be L and let the coil next to it in either diagram above be Ll, 
then the resultant inductance Lx is 

1 

1 1 

L1 L I 

To ascertain the necessary parallel inductance for reduction to 
cover the next highest frequency band, with a bit of overlap, we 
obtain the frequency ratio for the low- frequency band. Say it is 2.1. 
We square that and get 4.61. The required inductance for no over- 
lap is 1/4.61 of the low- frequency inductance, which must be known. 
The usual commercial plug -in coil for the low- frequency band (200 
to 85 meters) (0.00014 mfd. tuning) has an inductance of 70 mi- 
crohenries, approximately. Therefore the required inductance for 
the next band would be 70/4.61. To attain overlap we reduce the 
denominator to 4.6 and get the required inductance as 15.2 micro - 
henries, approximately. Therefore we must ascertain what induc- 
tance must be paralleled with 70 microhenries to yield a resultant 
of 15.2 microhenries. The simplified formula for this is : 

L X Ll 
Lx - 

L -L1 
where Lx is the unknown parallel inductance, L is the known in- 
ductance of 70 microhenries and Ll is the known inductance of 152 
microhenries. Hence Lx = 17.6 microhenries. 

Output Measurement 
The same procedure is applied to the next band, 70 microhenries 

retained, the required net resultant inductance being 15.2/4.6, or 
3.3 microhenries, the value of Lx being 3.6 microhenries. 

The oscillator at upper left is intended for service in a receiver, 
and the method of coupling is to run a wire from close to the grid 
wire of the oscillator to close to the grid wire of the modulator A 
piece of spaghetti into which the two wires at each grid are in- 
serted, without touching metallically, will do nicely for holding. 

The oscillator at upper right is for testing. It is not modulated. 
However, an output meter may be used on the device being tested, 
say, a receiver, and the deflection will show up all right. Modula- 
tion is necessary mainly for audibility, but a meter dispenses with 
any requirement of audibility for lining up. 

Bands Covered 
The diagram below is for a test oscillator, also unmodulated, using 

plug -in coils. It may be used as a station finder by loose coupling 
to areial, as may the diagram at upper right. The 2 -volt designa- 
tion near the A battery should be read as applying to the filament, 
that is, between the upper end of the 16.7 -ohm resistor and the 
filament point where the switch makes contact. The battery voltage 
is 3 volts, not 2 volts. The difference of one volt is dropped in the 
filament limiting resistor. 

Standard plug -in coils, with a condenser of the proper capacity 
(usually 0.00014 mfd.) will cover the necessary bands, and no con- 
struction or calculation of coils is necessary. 

i 
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A Short -Wave Universal 
Earphone - Speaker Set Uses Three Tubes, One 

Being 37 as Rectifier 
By Samuel Fender 

1-- O 
Simple indeed is this universal set for short waves. Some stations come in loud enough to be heard on the speaker. 

Others do not. It is mainly an earphone type receiver. 

View of the Universal Set 
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A Breadboard Set 
For Short Waves, Using Two Tubes 

By Edwin Stannard 
Supertone Products Corporation 
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THE breadboard type of layout is popular with short -wave 
beginners, as they have a freedom of choice in placement of 
parts, allowing leeway in case of some miscalculation. The 

plan presented herewith is for the construction of the conventional 
two -tube short -wave set, 200 to 15 meters, using plug -in coils, one 
coil for each band, and only a two -winding coil at that. The plan 
is about two -thirds scale. 

This type of receiver or circuit is popular because it does bring 
results, at small outlay, and also provides facilities for such ex- 

perimenting as the builder may desire to do, after he has got the 
set working. 

Reversing One Winding 
There is only one possible difficulty, and that is that the coils 

have not reverse -wound primaries or ticklers, but whichever 
way the coils are wound, they will provide oscillation only when 
connected properly, so make the reversal as indicated in the drawing, 
in case oscillation fails. 

It has been deemed worth while to use separate filament resistors, 
16.7 ohms, rather than to put two tubes on one resistor, because 
then if one tube filament burns out the other burns out due to the 
excessive voltage. While the two resistors are shown as appearing 
differently, in fact both will be of the wire -wound type, as one of 
them is depicted, and their purpose is to drop the 3 volts of the 
A battery to 2 volts for the filaments. 

Use No. 6 Dry Cells 
The A cells should consist of two No. 6 dry cells series -connected, 

central positive of one to edge negative of the other, the remaining 
or free positive of one and negative of the other for feed to the 
circuit as drawn. 

The ratio of the audio transformer is not vastly important, but 
somewhat greater volume will result if the ratio is 5 to 1 rather 
than lower ratio, and of course the sensitivity of the earphones 
should be as high as you can afford. . 

The circuit consists of a regenerative detector and a stage of 
transformer- coupled audio -frequency amplification. Both tubes are 
of the 30 type. 

The central socket is the coil receptacle. 
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DIALLING FOR ALL WAVES 
By Frequency -Calibrated Methods 

By Herman Bernard 

Disc dial with traveling 
light, circular movement, 

translucent scale. 

Cam mechanism to move 
the pointer over a wide 
arc, instead of in a circle. 

The drum dial offers the best A true vernier dial, 
advantages for multi -wave serviceable if the 
calibrations because the same tuning is linear and 
linear distance applies to all the ratio 2 to 1. 

bands. 

T HE illustrations show four types of dials, and the question 
is as to their application to frequency -calibrated short -wave 
or all -wave receivers. 

The first type, at left, is the disc dial of the traveling light type. 
Obviously there is not enough room on the illustrated model for the 
imprinting of four or more tiers representing the scales for as 
many bands of tuning. However, if the size of the scale as shown 
is representative of the broadcast band, the scale could be enlarged 
to accommodate other bands, it being preferable to have the higher 
frequencies calibrated nearer the periphery, although the opposite 
is the practice in commercial all -wave receivers, where the broad- 
cast band no doubt is deemed the most important. 

The transparency or translucency used as scale is not very satis- 
factory for retaining calibration, and as it is subject to warpage, 
and an etched metal scale would be preferable. That would rule 
out the traveling light at rear and require that it be at front to 
illuminate the scale, and, preferably, to illuminate only the particular 
scale representative of the band in which the tuning is then being 
done. 

Serving Convenience 

So the illumination would have to be associated with the coil - 
switch, for it is assumed that switching would be a necessary coun- 
terpart to any system using frequency calibration that is direct - 
reading. In other words, if convenience is to be served, it must be 
served consistently. 

The second dial from the left represents an easier solution, in 
that the pointer moves over a wide arc, and by some enlargement 
of the scale there would be plenty of room for extra bands. How- 
ever, the pointer is not of the accurate type, being subject to con- 
siderable parallax, but the scale could be etched metal, and the 
danger of warpage then would be eliminated. Since there is no 
necessity for the indication appearing through the scale, the metallic 
method becomes entirely practical. 

The pointer does not move along a horizontal line in the dial 
illustrated, although there is a pulley -drive dial, made by National 
Company, that performs the same general service, extends over a 
much wider area, and does move on a horizontal line. 

Notice in the illustration that the bars tip over, representing the 
effect of the arc described by the pointer. The dial is popular in 
inexpensive short-wave receivers, using plug -in coils, but frequency 
calibration invariably is omitted, as requiring a higher degree of 
skill in preparation and manufacture of the tuning parts than is to 
be expected from such an inexpensive device. The dial itself has 
excellent action. 

Drum is the Thing 

The drum comes closer to a solution than any other system, 
because no matter how many bands there are, the same scale space 
is afforded to each band. Thus as there are eight inches for imprint- 

ing the broadcast band, there are eight inches for imprinting the 
10 to 20 meter band, or a lower wave band, or any other band. This 
is because the tiers are not disposed concentrically. 

The precision type dial shown at right is of the true vernier type, 
meaning that there are the usual gradations on the scale, and a 
device that permits reading fractional parts of one division. The 
dial is National Company's and has 100 divisions for a condenser 
rotation of 180 degrees, the vernier enabling reading any one division 
in tenths, so that for 100 divisions thus subdivided the 180 -degree 
rotation is dissected into 1,000 parts. 

This method applies to a short -wave or all -wave receiver of the 
frequency- or wavelength- calibrated type, only if the condenser used 
is truly straight frequency line, or truly straight wavelength line. 
The meaning of these terms is that for a given distance anywhere 
on the dial the difference in frequency or wavelength is the same 
as for the same displacement anywhere else on the dial, or, that the 
change is linear. 

Really SFL Condenser Coming 

Up to the moment of writing there is no strictly straight fre- 
quency line condenser on the market, although one is in preparation. 
The trouble has been that the theoretical plate shapes do not work 
out strictly in practice. Usually there is serious divergence at the 
low- capacity tuning end, due perhaps to inadequate allowance for a 
definite minimum or distributed capacity in the circuit, external to 
the condenser, as well as perhaps to ignoring also the condenser's 
own minimum. 

However, by the work -and -trial method, the straight frequency 
line can be established, at least for a particular circuit, and then 
the true vernier could be worked, and if the frequency ratio is 
2 -to -1, then the same bars could be used for all bands, only num- 
bered by multiples, e.g., 540 to 1,080 kc, 1,080 to 2,160 kc, etc. 

The present almost general method in commercial all -wave re- 
ceivers of having the broadcast band covered entirely without switch- 
ing would have to be abandoned in such an instance, and there is 
no reason why it should not be abandoned, as the general principle 
of establishing a certain frequency ratio as suitable for the highest - 
frequency band, applying this necessarily to all lower frequencies, 
dispenses with padding condensers that, unless expensively consti- 
tuted of air -dielectric condensers, will not hold their settings. Fixed 
condensers selected of suitable accuracy at the time of testing do 
not hold their capacity, even the quantity- moulded type, due to com- 
pression and expansion of mica, and to shifting of the plates in ,a 
space into which the plates were put with non -uniform pressure. 

The compression type condensers change their capacity very 
ser ously. 

When a frequency -calibrated dial is used it is customary to adopt 
some scheme of automatically exposing the correct scale for any 
given switch position. This automatic feature highly serves con- 
vemence. 
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THE SKY -RAIDER: An l 
HERE is a new style of 

all -wave receiver. It in- 
corporates the idea of a 

short -wave converter into a 
broadcast superheterodyne. 
The conversion from a broad- 
cast set to a short -wave set is 
accomplished by throwing a 
three -pole, double -throw 
switch. Fig. 1 shows the posi- 
tion of the switch when the 
broadcast section is used only. 
The antenna is connected to 
the primary of the first high - 
gain coil and at the same time 
ground is connected to the low 
potential side of this primary. 
The circuit then is a nine - 
tube broadcast superhetero- 
dyne with two high -gain r -f 
tuners, an oscillator, two 
stages of intermediate ampli- 
fication, a diode detector, and 
a stage of power amplification 
in which there are two power 
pentodes in parallel. 

High -Gain Tubes 

The parallel operation of 
the output tubes insures a 
high output volume without 
the necessity of using heavy 
input and output push -pull 
transformers. The gain of the 
power tubes employed, name- 
ly, the 2A5's, is so high that 
it is permissible to omit the 
intermediate audio frequency 
stage. Thus there are only 
two stages of amplification in 
the receiver. Still, the output 
of the intermediate frequency 
amplifier is so great that it is 
easy to load up the triode of 
the 55 to its limit, and when 
that is done the input to the 

power tubes is more than they can handle. Hence the fact that there are 
only two stages in the audio amplifier does not put any limitation on the 
volume. The limit is set by the volume handling capability of the power 
tubes. Long before they are overloaded the listener will say, Enough. 

There is a manual volume control in the circuit, which is located in 
the onput to the triode of the detector tube. The load resistance is a 
Y2-megohm potentiometer and the grid of the triode is connected to its 
slider through a 0.1 mfd. stopping condenser. Since there is a stopping 
condenser there must also be a grid leak associated with the triode 
grid, and this is a fixed resistor of 0.5 megohm. 

Biasing of Tubes 
The triode of the 55 is biased by means of a drop in the voltage 

divider. Since the current in this section of the voltage divider is large 
compared with the current demanded by the triode, the bias is virtually 
fixed. A 25 mfd. condenser is connected across this portion of the 
voltage divider to insure a minimum of feedback. 

In addition to the manual volume control, there is automatic control, 
the two intermediate 58's and the r -f 58 being controlled by d -c feed- 
back from the load resistance of the diode detector. Double filtering 
is employed to prevent any signal feedback by this route. That is, 
there are a 100,000 -ohm filter resistor in each grid leak and also a 
0.05 mfd. condenser in each. Then there is a 0.5 megohm stopping 
resistor in series with the common lead and another 0.05 mfd. condenser 
associated with it. Besides the automatic bias there is a fixed biasing 
resistor in the cathode of each a.v.c. controlled tube. 

The power tubes are biased by means of a drop in a 300 -ohm section 
of the field coil, which also serves as choke in the B supply. The total 
resistance in the field is 1,800 ohms and the voltage drop across the 
field is about 100 volts. 

The intermediate frequency of the broadcast section is 465 kc and 
there are three doubly tuned transformers at this frequency. 

Series Padding Condenser 
Th oscillator for the broadcast section is of the padded type, the 

padding condenser being put in series with the coil on the ground side. 
Hence both the tuning and the padding condensers are grounded. Ease 

A Straight Super for Broadcasts ai 
By Alan 
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.1 -Tube All -Wave Receiver 
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circuit diagram of the 

the two -gang condensers in 
receiver. 

the 

LIST OF PARTS 
Coils 

One short -wave coil assembly of 
twelve windings with selector 
switch attached 

Two high -gain r -f couplers 
One three- winding r -f oscillator coil 
Three doubly tuned intermediate 

frequency transformers 
One 80- millihenry choke 
One 300 -1500 ohm field winding for 

filter choke 
One power transformer 

Condensers 
One two -gang 140 mmfd. condenser 
One 100 minfd. variable condenser 
One 80 mmfd. adjustable condenser 
One gang of three 0.00035 mfd. con- 

densers (Cl, C2, C3) 
One 800-1350 mmfd. padding con- 

denser 
Twelve 0.1 mfd. by -pass condensers 
Four 0.05 mfd. by-pass condensers 
One 0.25 mfd. by -pass condenser 
Three 0.0001 mfd. fixed condensers 
One 0.001 mfd. fixed condenser 
One 0.5 mfd. by -pass condenser 
One 0.00025 mfd. condenser 
One 0.002 mfd. condenser 
Three 8 mfd. electrolytic by -pass 

condensers 
One 25 mfd. 25 volt electrolytic by- 

pass condenser 
Resistors 

Two 10,000-ohm resistors 
One 1,000 -ohm resistor 
Three 2,000 -ohm resistors 
One 2,000 -ohm, 2 -watt resistor 
One 2,500 -ohm resistor (1 watt) 
One 5,000 -ohm resistor 
One 40,000 -ohm resistor 
One 25,000 -ohm resistor 
One 50,000 -ohm resistor 
Four 100,000 -ohm resistors 
One 100,000 -ohm tone control (with 

line switch attached) 
Four 3 - megohm resistors (one a 

potentiometer) 
Three 500 -ohm bias resistors 
One 8,000 -ohm, 3 -watt resistor 
One 7,500 -ohm, 10 -watt resistor 

Other Requirements 
One four -contact socket 
Two five -contact sockets 
Eight six- contact sockets 
Six grid clips 
One three -pole, double throw switch 
One dynamic speaker with 300 -1500 

ohm tapped field coil 
One eleven -tube chassis 

of adjusting the padding condensers follows. To prevent excessive 
oscillation, a 10,000 -ohm resistor is put between the tuned winding and the stopping condenser. This resistor taken in conjunction with the grid leak acts as a voltage divider, which is so proportioned that about 
0.8 of the voltage across the coil is impressed on the tube. This is on the assumption that no grid current flows. Since some current will flow, 
the proportion applied is somewhat less. 

All resistors not otherwise specified are 0.5 watt. 
This broadcast superheterodyne does not differ essentially from any other receiver of similar type except in details. But it is just these 

details that count most in the stable performance of a receiver. An 
examination of the circuit discloses the fact that filtering and shielding 
have been done with extreme care and with sound judgment. No by- 
pass condenser has been put in merely for appearance, but actually for 
filtering. In every case a condenser is connected between points where 
it does the most good. Not only does the design follow sound engineer- 
ing, but it follows the dictates of experience. The circuit is not a 
theory, but an actuality, and in evidence thereof we reproduce a photo- 
graph of the actual set. 

The Short -Wave Feature 
When the circuit is to be used for receiving short waves, those below 

200 meters, the three -pole double throw switch is moved to the right. 
The antenna then picks up an 80 mmfd. variable condenser which in 
turn picks up the grid of the short -wave mixer tube. The switch point 
connected to the high potential side of the primary connects with the 
plate of the same tube, and the switch point that is connected with the 
low- potential side of the primary connects with B plus. 

The short -wave part of the circuit contains two tubes, one a 56 
oscillator and the other a 58 mixer. Associated with the mixer is a 
tuner consisting of a 0.00014 mfd. condenser, which is part of a two - 
gang condenser, a 100 mmfd. trimmer condenser, and a coil assembly 
of four coils covering the range 10 to 200 meters. Associated with the 
oscillator is another 0.00014 mfd. tuning condenser, which is the second 
portion of the gang, and a coil system of four tuners and four ticklers. 
A three -pole, four throw switch is used for picking up the desired 
tuning range. 
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Selected Radio Terms 
Often Used but Seldom Explained 

By Arnold Schaefer 

Load 

FIG. 1 

The circuit of an oscillator to which the load circuit 
is coupled by electron coupling. The intervention of 
an amplifier further decreases the reaction of the load 

on the oscillator. 

THERE is a large number of technical terms used in describ- 
ing radio receivers and accessories. Some of them are definite 
in meaning and are generally understood, but some are quite 

obscure and perhaps do not deserve the distinction of being called 
technical terms. Let us review some of the terms and attempt to 
attach some meaning to them. 

Array. -An antenna array is a combination of conductors ar- 
ranged to perform a definite function, usually to achieve directivity 
of reception or transmission. An array might consist of a large 
number of vertical wires placed at definite intervals, each tuned 
to the same frequency and all excited by the same force in phase. 
Or the wires may be placed in the form of a parabolic cylinder. 
A very large number of different combinations of arrays has been 
worked out and the object usually is to obtain greater transmission 
or reception efficiency in a given direction. 

Transposition Block. -A transposition block is an insulator used 
for interchanging the relative positions of two parallel conductors. 
For example, if wire A was east of wire B before the transposition 
block it is on the west of it after it. A two -wire transmission line 
in which the wires are transposed at frequent intervals, say every 
15 inches, is used as leadin in short -wave receivers for the purpose 
of eliminating pickup of local noise. 

Sensitivity Explained 

Sensitivity. -This is an index of the ability of a receiver to pick 
up weak signals and is usually defined in terms of the signal voltage 
required at the input terminals to give standard output in the 
loudspeaker. When the sensitivity of the circuit is variable, the 
highest value of the sensitivity, naturally, is given as the index of 
performance of the circuit in this respect. Sometimes the sensi- 
tivity, so- called, is given in terms of microvolts per meter. This 
expression has absolutely no meaning, unless the exact char- 
acteristics of the antenna are specified. For example, the speci- 
fication may be that a standard antenna is used. When the sensi- 
tivity is expressed so as to be independent of the antenna, it is 
called absolute sensitivity. It is really not necessary to use the 
word "absolute," for the definition of sensitivity implies it. 

Gain. -The gain in a receiver or in any part is the amplification in 
that receiver or part. Hence there is no need for differentiating 
between amplification and gain. Gain, or amplification, is closely 
associated with the sensitivity, because the sensitivity is directly 
proportional to the gain. If the overall gain is known, the sensi- 
tivity is also known, for we can always determine what signal 
voltage at the antenna is required to give standard output. 

Volume Control. -There are two types of volume control, manual 
and automatic. A volume control is really a sensitivity control, or 
gain control. Long before broadcasting it was known as a gain 
control. The gain control has nothing to do directly with the out- 
put. The change in the output as the gain is varied is due to the 
fact that the signal at the input posts remains fixed. When this 
varies and when the gain control is automatic, the volume does not 
change. But the gain varies continuously, and in inverse ratio to 
the strength of the signal. 

Selectivity 

Selectivity. -The selectivity of a receiver is a measure of its 

signals. It is not dependent on the intensity of the signal, although 
it appears to be so, because the ear is a very accommodating organ 
to intensity of sound. In expressing selectivity is is assumed that 
all signals at the antenna have the same strength. If the receiver 
is to accept a weak signal and reject a very strong one close in 
frequency to the desired signal, the selectivity must be very high. 
Otherwise the strong signal might overwhelm the weaker. 

Microvernier. -A vernier is a device for reading a scale ac- 
curately in fractional parts of the smallest division. The term, 
however, has been applied in radio to devices for turning a dial 
slowly. In this sense a vernier is a reduction gear. When the 
prefix "micro" is used the meaning is that the ratio is great, or 
that it requires the turning of a knob through many degrees in 
order that the rotor coupled to it should turn a small amount. The 
vernier need not be mechanical but may take the form of a small 
variable condenser across a very large one, or a very large variable 
condenser in series with a small one. 

Bandspread. -This refers to a capacity vernier, usually, connected 
across a larger variable or fixed condenser. The purpose is to 
spread out the dail readings for a certain narrow band of fre- 
quencies. The main condenser may cover a band of two -to- 
one, whereas the bandspread condenser may not cover more than 
10 per cent. of this band. Thus 10 per cent. of the band is spread 
out over the entire scale of the vernier condenser. This does not 
help selectivity for it does not change the circuit. Neither does 
it help tuning any more than a slow motion dial would do, but it 
does it just as well and at the same time it allows close reading. 

Backlash or Lost Motion 
Backlash. -Is a mechanical imperfection in the coupling between 

the driver and the driven members of a gear or other mechanical 
coupler. It means that the driver must move a certain distance 
or angle before there will be any motion in the driven member. 
Such imperfection does not interfere with calibration of a dial unless 
the dial is placed on the driver. If an attempt be made to magnify 
a change of angle, for example, by putting the dial on the driver, 
and there is lost motion or backlash between the driven and driver 
members, large errors will creep in and no two readings of the 
same thing will be the same. Because of backlash it is preferable 
to spread out readings by using a condenser vernier. 

Electron Coupling. -When the screen of a screen grid tube is 
used for anode in an oscillator and the tickler is connected in its 
lead and the load circuit is connected to the plate, usually with- 
out any voltage on the plate, the load is said to be coupled to the 
oscillator by electron coupling. While other applications have been 
made of the term, this was the arrangement used by Jennings B. 
Down, who coined the phrase. When this coupling is used energy is 
delivered to the plate only by electrons which are hurled to the plate 
by the screen. The screen attracts electrons, giving them a high 
velocity, but it fails to catch all of them. Some of them reach the 
plate by virtue of their high velocities. There is no "back talk" 
from the plate and for that reason the load does not influence the 
frequency of oscillation to any appreciable extent. 

Power Output 
Power Output. -While the power output of a receiver or ampli- 

fier should be the power that is radiated into sound, the usual 
meaning of the term is the power that is delivered to the load re- 
sistance on the last tube. The load is supposed to have the optimum 
value for the particular tube used. The maximum undistorted power 
output is the power delivered to this impedance when the amplitude 
of the signal on the grid is equal to the grid bias on the tube. An 
arbitrary limit of 5 per cent. total distortion is usually set. That is, 
if the total distortion does not exceed 5 per cent. of the first a 
harmonic output the signal is regarded as distortion free. 

Power Factor. -The power factor of a circuit is the cosine of 
the time angle between the current and the voltage in the circuit. 
It is the ratio of the useful power to the total power involved in 
the circuit. If a circuit is to work at greatest efficiency the power 
factor should be unity. That is, the voltage and the current should 
be in phase. In a coil or condenser designed to be used in a tuner, 
the power factor should be as low as possible. That is, there 
should be no resistance in either the condenser or the coil in order 
that the current and voltage be 90 degrees out of phase. When 
they are the tuned circuit formed out of this condenser and this 
coil will be perfectly selective. 

Calibration in R's 
The R's.- Recently vacuum tube voltmeters have been offered for 

sale and one of the inducements is that they are calibrated in 
R's. What is an R? The amateur knows. for he uses it. ThrP 

ability to discriminate between the desired signal and all other is a scale by which signal strengths are estimated and it R1, R2, 
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One cycle 
One Period 

FIG. 2 
Two cycles of an alternating current plotted as a 
function of time. Current is in the positive direction 
above the times axis and in the opposite direction 

below. 

R3, and so on up to R9. The higher the number that is attached 
to the R, the stronger the signal. It is an arbitrary and inexact 
scale, for it is largely a matter of judgment just what R- number to 
ascribe to a given signal. Yet for practical purposes it serves well. 
When one amateur tells another that the signals of the latter are 
Rl, he is no doubt exaggerating, for if they were as weak as repre- 
sented by that number he would probably not be able to identify 
them. Yet the information is enough to convey the idea that they 
are entirely unsatisfactory. When he tells that the signals are R9 
he may still be exaggerating, but at least the sender will know 
that they come through very well. Calibrating a vacuum tube 
voltmeter in R's is an attempt to eliminate the judgment factor 
and put the scale on an as nearly exact basis as possible. 

Velvet tuning. -As the name implies it refers to smoothness of 
control of the tuner. A velvet dial does not turn the condenser in 
jumps but smoothly and surely. 

Shielding and Grounding 
Shielding. -When a coil, condenser or other device in a radio 

receiver is protected from the fields surrounding other devices it is 
said to be shielded. It may not be. A metal can surrounding a 
coil may not shield that coil from other devices, and they in turn 
may not be protected from that coil. But as a rule, a metal can 
or box around -a coil or condenser will reduce coupling. If the 
shielding metal is thin, electromagnetic induction goes through, but 
the shielding effect increases rapidly with increase of thickness of 
the shielding metal. 

Grounding. -In most radio receivers the low potential side of the 
circuit is connected to the metal chassis. The idea is that the 
chassis is at ground potential and therefore the device connected 
to it will also be at ground potential on the side connected to the 
chassis. But it is a fact that large currents may flow through the 
chassis from point to point, and not all points will be at the same 
potential. A ground is a very deceptive term. It is only in extreme 
cases that the current in the metal chassis will give rise to any 
trouble. 

Litz. -A type of wire used for low -loss coils at intermediate fre- 
quencies. Litz is an abbreviation of Litzendraht, a German word 
meaning lightning wire. It is composed of a large number of fine 
insulated strands, often No. 38 enamel. These are twisted to- 
gether in different ways. Sometimes a bundle of ten or twelve 
is twisted and then a number of these "ropes" are twisted together, 
the whole covered with silk insulation. There is little advantage 
in using Litz for broadcast frequency coils and an actual dis- 
advantage in using it for short -wave coils. The radio -frequency 
resistance is higher than for solid wire. 

Frequency and Periodicity 
Frequency. -The frequency of any regularly recurring phenomenon 

is the number of times per second it occurs. If the phenomenon is 
an alternating current in a circuit, the current will be at zero at 
a certain instant. Then it will rise to a maximum value when it 
will return to zero. Then it reverses direction and attains a maxi- 
mum in that direction and once more in returns to zero. This series 
of events is a cycle. The number of these cycles per second is the 
frequency. Tt requires a certain time for the current to go through 
a cycle. This time is the period. The periodicity is only another 
name for frequency and means the number of periods per second. 

A harmonic as generally understood in radio is a frequency which 
always is greater than the fundamental by an integral multiple. 
The 'S ref harmnnir is the fnnAament l tha cernnA hoc , fram.anr., 
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FIG. 3 
This illustrates the way reactances of coils and con- 
densers vary with frequency. The condenser reactance 
is below the frequency axis and the coil reactance 

above. Fr indicates frequency of resonance. 

twice the fundamental, the third, three times, and so on. Harmonics 
must be produced by the same source for otherwise there might be 
a difference in frequency. 

When zero beat occurs in a circuit where two different frequencies 
are present, one of the harmonics of one is equal to some harmonic 
of the other. The fundamentals of the two need not be the same. 
For example, one fundamental may have a frequency of 100,000 
cycles and the other 150,000 cycles. The fundamentals cannot pro- 
duce zero beat and the first possible beat is that between the third 
of the first and the second of the second. Each of these harmonics 
is equal to 300,000 cycles. If one of the frequencies is held con- 
stant and the other is varied continuously, there will be many values 
of the fundamental of the variable frequency at which beats will 
occur. If F is the frequency of the fixed oscillator and f the fre- 
quency of the variable, beats will occur whenever the equation 
f =nF /m is satisfied, n and m being whole numbers. Here m is 
the order of the harmonic of the variable frequency and n the 
order of the harmonic of the fixed frequency. It is clear that there 
is an indefinite number of values which will satisfy the equation, 
and that f may be both increased and decreased. 

Units and Concepts 

Potential. -Electric potential is the work done in moving a unit 
charge of electricity from a point infinitely far away to the point 
where it is, against the electrical forces. The potential difference 
between two points is the difference between the work done in 
moving the unit charge to the two points, or more explicitly, it 
is the work done on the unit charge in moving it from one point 
to the other against the electrical forces. The practical unit of 
potential is the volt. Therefore voltage is potential or potential 
difference expressed in volts. 

Current. -Current is the time rate of change of charge or the 
rate of flow of charge past a point in the circuit. It is usual to 
think of it in this way when charging batteries. It applies equally 
well to the charging of a condenser. 

A Resistance. -Resistance is electrical friction in a conductor - 
an obstruction to the flow of electric charge. The power 
when current flows through a resistance is the product of the re- 
sistance and the current. The work done on the resistor is product 
of the resistance and the quantity or charge. 

Imperance. -The impedance in an alternating- current circuit is the 
total obstruction offered to the current. It is composed of resistance 
and reactance. 

Reactance. -The reactance is that part of the impedance which 
opposes changes in the current. When the current is d -c, there is 
no reactance, although the circuit would offer high reactance to 
an alternating current. If the d -c is pulsating there is reactance to 
the pulsations, for they represent an a.c. superposed on the d.c. 

A coil has positive reactance and it is directly proportional to 
the frequency. It is zero at zero frequency and infinite at in- 
finite frequency. A condenser has negative reactance and it varies 
inversely as the, frequency. It is infinite at zero frequency and zero 
at infinite frequency. If a coil and a condenser are connected in 
series in a circuit, there is one frequency at which the coil react- 
ance is equal, numerically, to the condenser reactance. At this 
frequency the two reactances cancel each other, and the result is 
resonance. When that occurs the only impedance in the circuit is 
resistance, that is, electrical friction. It is only the friction which 
limits the . current that results from a finite electro- motive force. 

I_.uTh nueOE tin new Pa.4e1 
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FIG. 1 

The circuit of a slide -back vacuum -tube voltmeter with its own power supply. Voltages are measured in terms 
of the drop across a potentiometer. 

ASLIDE -BACK vacuum -tube voltmeter is a handy device 
to have around the radio laboratory. A device of this kind 
to be real handy should have its own B supply so that to 

get it ready for use all that is necessary is to plug in the cord into 
the nearest outlet. When the circuit is arranged in that manner 
the vacuum tube voltmeter becomes just as convenient as any 
other voltmeter. 

There are several types of vacuum tube voltmeter. One is the 
so- called slide -back meter, which measures peaks of alternating 
voltages and as well as d -c voltages. Another type is the direct 
reading instrument, which may be calibrated either to read 
r.m.s. alternating voltages or peak values. Then we may have 
current- drawing instruments as well as non- current drawing 
meters. For precise work, the meter should be non -current 
drawing. However, for practical purposes it is all right to per- 
mit some current to flow, provided this current is very small. It 
is only when measuring the voltage across highly selective cir- 
cuits that small currents affect the voltage measured. This does 
not apply to oscillators, that is, to measurement of voltages 
across oscillator tuners. There may be a high voltage across 
the circuit notwithstanding that there is a comparatively low 
resistance in parallel with. Therefore if a very high resistance 
is added in parallel with the resistance already across the circuit, 
the voltage will not be changed appreciably. But when the 
voltage is measured across a passive circuit, such as a resonator 
used in a receiver, even a small current through a shunt re- 
sistance might change the voltage considerably. 

The Slide -Back Meter 
In Fig. 1 we have a convenient slide -back vacuum -tube volt- 

meter designed and built by Alan Mannion. For rectifier a 280 
is used and this is fed by the usual power transformer. Also, 
the usual B supply filter is provided. This part of the circuit is 
of no particular interest just so it is present in the device and 
supplies the required filtered voltages. 

The vacuum tube employed in the voltmeter is a 56. It has a 
fixed, or nearly fixed, plate voltage of 75 volts, determined by 
resistance R6, which should have a value of 7,500 ohms. In the 
grid circuit is a variable resistance R5 of 2,500 ohms which 
serves to provide an adjustable grid bias. The maximum drop 
in this resistance is 25 volts, which biases the tube nearly to the 
cut -off point. 

In series with the voltage divider R5, R6 is a 25,000 -ohm po- 
tentiometer R4. The maximum drop in this will be 250 volts, 
and this is the limit of the voltages that can be measured with 
the instrument without resorting to accessories. 

Manipulation of Circuit 
In the grid circuit of the 56 is a press- button switch P.B. 

When this is pressed down the unknown voltage is removed 
from the grid circuit and the bias provided by R5 alone is on 
the grid. With the button down R5 is adjusted until the milli - 
ammeter in the plate circuit reads some low value -the lowest 
that can be read with certainty and a value that can be 
duplicated with precision. That is, a division point on the scale 
should be selected. 

When the press- button switch is released, an additional volt- 
age is impressed on the grid, assuming that the switch across 
the grid condenser is closed. The value of the added voltage 
depends on the setting of the slider on R4 and also on what 

Definitions of Recurrent Terms 
(Continued from preceding page) 

Susceptance. -The susceptance is the reciprocal of the reactance. 
Therefore the susceptance of a condenser varies directly as the 
frequency and the susceptance of a coil varies inversely as the 
frequency. 

Magnetic Ideas 
Magneto- motive force. -When a current flows through a wire 

wound around an iron core, the core is magnetized, and the mag- 
netization depends on the intensity of the current. The force that 
produces the magnetic flux in the core is called magneto- motive. 
The power engineer speaks of magneto- motive force as ampere - 
turns. 

Magnetic flux corresponds to current. Reluctance is the re- 
sistance equivalent, that is, reluctance opposes the flow of magnetism. 
The relation among magneto- motive force, magnetic flux, and re- 
luctance is the same as that among electro-motive force, current, 

and resistance. It is an Ohm's law for magnetic circuits. 
Permeability. -Some materials, especially those containing iron, 

nickel, and cobalt, are more easily magnetized than other materials. 
That is, for a given magneto- motive force a greater flux will result. 
The reluctance of the magnetic circuit is lower by a certain factor 
when the core consists of one of these magnetic materials. This 
factor is the permeability of the substance. If the reluctance of a 
magnetic circuit is R when the coil is wound on air, it becomes R/µ 
when the entire core is made of a material having a permeability A. 
The permeability for any given magnetic material is not a constant, 
but depends on the flux. If there is an air gap in the magnetic 
circuit, this gap reduces the effective permeability of the circuit 
for even a short gap will have a very high reluctance compared 
with the reluctance of the magnetic material, especially if that 
material is soft iron and certain alloys of iron and nickel, the so- 
called permalloys. 
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One power trans- 
former 

Two 30 -henry 
chokes 

Two 1 mfd. by- 
pass condensers 

One 4 mfd. by- 
pass condenser 
(slider to ground) 

Two 8 mfd. elec- 
trolytic condens- 
ers 

RI - One 1 -meg. 
resistor (1 per 
cent. accuracy) 

R2 - One 0.6 meg. 
resistor (1 per 
cent. accuracy) 

R3 - One 0.4 -meg. 
resistor (1 per 
cent. accuracy) 

R4 - One 25,000 - 
ohm potentiom- 
eter with knob 

RS - One 2,500- 
ohm variable re- 
sistor 

R6 - One 7,500 - 
ohm, one - watt 
resistor 

One rive - contact 
socket 

One four - contact 
socket 

One press - button 
switch 

One single - pole. 
double - throw 
switch 

One three - point, single -pole 
switch 

One line cord 
Four binding posts 
Ohe 0 -5 (or more 

sensitive) milli- 
ammeter 

One voltmeter (ex- 
ternal or built 
in) 

FIG. 2 

Front - top 
slide - back 
vacuum -tube 
voltmeter, 
showing the 
layout of the 
parts. 

voltage is applied across the input terminals. With the switch 
across the grid condenser closed, the circuit is ready for meas- 
uring d -c voltages. If a d -c voltage is impressed across the 
input terminals, the negative should be connected to the nega- 
tive end of R4 and the positive should be connected toward the 
grid. The slider on the potentiometer is now adjusted until the 
plate milliammeter reads the same as it did when the press -but- 
ton switch was closed. The value of the voltage impressed 
across the input terminals is now read on the voltmeter V, which 
in the circuit built up was external but may be incorporated 
.with the rest of the instrument. Before accepting the reading 
as final, the index plate current should be checked by pressing 
the button P.B. again. If the plate current is not the same as 
it was the first time, R5 should be readjusted first and then R4. 
A difference between the readings is not likely to occur unless 
it took considerable time to make the first adjustment. 

Measuring A -C Voltages 
We said that the circuit was in readiness for measuring d -c 

voltages. It is also ready for measuring alternating voltages. 
But when such voltages are measured, it is preferable to make 
the index current as read by the plate circuit milliammeter be as 
small as possible. If this is chosen practically zero, the d -c 
milliammeter will measure the peak of the input voltage. 

The function of the 1 mfd. stopping condenser in the grid 
circuit is to permit measurement of alternating voltages when 
the source also contains direct voltages. Suppose we wish to 
measure the alternating voltage across a plate coupling re- 
sistance. There is a strong d -c component in this and if the 
resistor were connected across the input terminals, the resulting 
reading would be the maximum voltage, that is, the d -c com- 
ponent plus the amplitude of the a.c. We only want the ampli- 
tude of the a -c voltage. Therefore the switch short the con- 
denser is opened, putting the condenser in series with the 
circuit and thus stopping the d -c. The condenser is so large 
that it will not appreciably change the alternating voltage even 
at the lowest frequency at which a measurement may be made. 

Voltage Extension 
We stated that the limit of voltage measurement was 250 

volts, the maximum drop in R4. That is true only when the 
one -to -one ratio is used. There is a voltage divider connected 

sistance, R2, a 0.6- megohm resistance, and R3, a 0.4- megohm 
resistance. Therefore there is a total of 2 megohms across 
the terminals. When the switch is set so as to pick up (1 -1), 
the limit is 250 volts. When it is set on the next point only 
one half of the total voltage applied is measured, and therefore 
the limit is raised to 500 volts. When it is set on the last step, 
only 1/5 of the voltage impressed is measured. Hence the 
limit is 1,250 volts. 

The lower voltage limit in any case is determined by the 
meter V. If a voltage of one volt can be read accurately on 
this meter, that might be said to be the limit, unless, of course, 
a still lower voltage can be read accurately. There is no objec- 
tion to having a multi -range voltmeter in this position, and it 
really should be used if accurate determination of both low 
and high voltages are to be made. 

The voltage divider used for extending the range of the meter 
draws current and for that reason the measured voltage will 
always be sightly less than the voltage existing across the 
device before the voltmeters is connected. However, as was 
stated, this has not practical significance except when the voltage 
across the tuned circuit not a part of an oscillator is measured. 
And even when this is dane, there is little drop in voltage when 
a 2- megohm resistor is connected across the circuit. In other 
words, even in cases of highly resonant circuit, a very good 
approximation to the true voltage can be obtained. 

Connection of Ground 
While there is a ground symbol in the vacuum -tube circuit, 

this does not mean an external ground, or the ground in the 
receiver or circuit under measurement. It simply means the 
chassis of the voltmeter. If the voltmeter and the receiver are 
connected many measurements cannot be made. Hence the 
two should be insulated from each other except at the two input 
posts. 

As indicated on the drawing, the milliammeter in the plate 
circuit of the 56 is a 0 -5 milliampere meter. But its range is of 
little importance, except that it should not be much less sensi- 
tive, for it is important in making a -c measurements with the 
slide back method that the minimum current be low. A low 
current is more easily read and duplicated with a sensitive milli- 
ammeter than with a meter of, say, 0 -10 range. If a more 
sensitive meter be used, there should be a suitable resistance in 

across the input terminals consisting of R1, a one -megohm re- series with it as a matter of protection. 

www.americanradiohistory.com

www.americanradiohistory.com


18 RADIO WORLD April 14, 1934 

A Neon Audio Oscillator 
Connections for Modulating an R -F Oscillator 

NL 

A neon oscillator modulating an r -f 
oscillator, by connection of the neon 

circuit to the grid of the triode. 

In this circuit the connection from 
the neon oscillator circuit is made 

to the plate of the triode. 
THE neon tube as an audio oscillator serves admirably the 

purposes of modulation in a test oscillator. That object is 
fully achieved even with the smallest -powered neon lamp 

commercially made, a small fraction of a watt. The oscillation 
intensity is sufficient, there is no danger of overmodulation if 
the correct connections are made to the radio -frequency oscilla- 
tor, and the nuisance of having a high- resistance leak as a 
blocking device to cause the r -f oscillator also to generate audio 
frequencies is avoided. 

The introduction of a separate modulator tube is advantageous 
because then the selectivity may be practically uniform over the 
tuning range or ranges, and zero beating always is possible. 
While the actual value of zero beating may be small, especially 
to those who use the modulated oscillator to measure and peak 
r -f and i -f channels, nevertheless the fact that it can zero beat 
at all and any settings is a compliment to the oscillator. It 
means that the damping is not so high as to drown the zero 
beat, which is actually present though not heard. 

How Shall Introduction Be Made? 
While zero beating is mentioned, all audio beating is really 

meant, for when the circuit is properly proportioned there will 
be audio frequencies heard when the test oscillator is worked 
in conjunction with a receiver which is bringing in a broadcast- 
ing station, whether beating is with the carrier of the station 
itself, the local oscillator or with the intermediate frequency, 
which is also an oscillating frequency, although not particularly 
so regarded by many. 

The problem is to introduce the modulation from the neon 
lamp in such a manner as to avoid over -modulation, avoid 
absence of audio oscillation, avoid detuning effects on the tuned 
circuit, and avoid the tuning condenser changing the pitch of 
the audio oscillation. 

But before three is any trouble of this type first there must 
be audio oscillation so let us state that values will produce it 
nicely. 

The neon tube will strike at around 76 volts or so, and any 
voltage applied in excess of this simply produces more glow, 
greater current through the lamp and small frequency change 1 

However, the oscillation is present by virtue of the interrup- 
tion of the current flow, and there must be a charging current 
which does not exceed the minimum discharge current. Various 
combinations will effectuate this, but then the frequencies of 
oscillation will differ. For instance, the frequency may be as 
low as 1 cycle per second, which is entirely too low for modu- 
lating purposes. The frequency may be raised either by raising 
the series resistor or decreasing the capacity across the lamp. 

Access to Lamp Itself 
Many of the lamps now used have a series resistor built in, 

around 100,000 ohms, hence access to the lamp terminals proper 
is not possible, without removing the resistor. If a condenser is 
put across the base into which the lamp fits, the condenser will 
be across the series circuit consisting of the neon lamp and the 
limiting resistor. Audio oscillation may not be reliable under 

NL 

Here the modulating frequency is 
unaffected by tuning and modulation 

is always present. 
such circumstances. It may be present at times, but the audio 
oscillation may not be always self -starting. However, small 
devices using pigtail lamps about as long as a thumbnail may 
be taken apart, particularly a neon- equipped fuse, and the 
small lamp's resistor removed. Then a condenser of 0.00039 
mfd. is put across the lamp, and a limiting resistor of 4.0 meg. 
is used. The audio frequency thus generated will be around 
3,000 cycles, and makes a nice -sounding and distinctive note, 
which one appreciates for modulation purposes. Moreover, the 
oscillation intensity of the neon lamp has a steady average that 
enables output meter readings being taken without confusion 
due to jumpiness of the needle. The grid -blocking method, that 
is, high resistance in the leak- condenser circuit of the r -f oscil- 
lator, produces decidedly wobbly output. 

The Shifting Spot 
With the constants properly chosen, R being 4.0 meg. in the 

diagrams, and C being 0.00039 mfd., the neon lamp may be of 
any wattage. The oscillation amplitude will depend on the dif- 
ference between the striking and the extinguishing voltages, 
hence partly on the amount of the voltage applied for any given 
value of R. However, if not enough is applied, there will be 
no striking. The resistance of 4.0 meg. is suitable for voltages 
around 100 volts. 

If the tube glows brightly it will not oscillate at an audio 
frequency, that is, the limiting resistor is entirely too low or 
voltage applied is too high. Usually the glow concentrates in 
one corner as a sort of spot, when audio frequency oscillation 
occurs, although as the capacity or resistance is changed, the 
spot travels in a spiral course. This denotes a phase shift and 
might be used by the ingenious experimenter for phase -angle 
displacement measurement. 

It is confessedly hard to find a suitable method of connection 
for the lamp, especially if a triode is used. If the total voltage 
available is something around 100 volts, as from the line in a 
universal type test oscillator, then if the method shown at left 
is used there will be too high a direct -current voltage on the 
grid during the conducting period in the neon circuit, and indeed 
this voltage is itself fluctuating at the audio frequency of oscil- 
lation, and produces an unsteadiness. 

Use With a 34 Tube 
If the connection is made to the plate from the other side 

of the line, as in the central diagram, then too much capacity 
is introduced in the plate circuit, where it is even more serious 
than its identical quantity in the preceding example of the grid 
circuit, because in the plate circuit it might stop oscillation at all 
radio and certain audio frequencies, or may start parasitic oscil- 
lations, with confounding results. 

The best method found for a universal test oscillator is that 
used in the commercial model 30 -AB, and is diagramed at right. 
Here the control grid of a 34 tube is used in the familiar fashion, 
the screen is used as the effective plate, for feedback, and the 
erstwhile plate is connected through a low resistance to the 
negative side of the line. It is called negative because whn a.c. 

(Continued on page 20) 
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George Gasoarini, 1436 Hollywood Ave., Chicago, 

Ill. 
Edward Choy, 801 - 18th St., Bakersfield, Calif. 
Sanger Radio, A. D. S. Goldsman, Mossbury 

Works, Mossbury Road, Clapham Junction, Lon- 
don, S.W. 11, England. 

Victor De Ziel, 170 Lafond Street, St. Paul, Minn. 
Peter Lorino, Lorino Radio Co., 36 Lindsey Court, 

Hialeah, Fla. 
Don Seliga, 250 North Heights, Youngstown, Ohio. 
John Jarrett, 222 High Street, Lowell, Mass. 
Geo. B. Thompson, M.D., 2400 West Pico Street, 

Los Angeles, Calif. 
G. R. Hill. Radios and Radio Repairing, Route 1, 

Galva. Kans. 

Literature Wanted 
Readers desiring radio literature from 
manufacturers and jobbers should send 
a request for publication of their name 
and address. Address Literature Editor, 
RADIO WORLD, 145 West 45th Street, 
New York, N. Y. 

Otto Krause, 59 W. Forest Ave., Detroit, Mich. 
Robert F. Graham, 1461 Carmen Ave., Chicago, 

Ill. 

Eleon M. Shuman, 89 Western Avenue, Waterville, 
Maine. 

Russell Roach, Absaraka, No. Dak. 
Jose de Paz, Hudson Radio Store, 531 West 145th 

St., New York, N. Y. 
F. R. Bryant. 3948 West End Ave., Chicago, Ill. 
H. R. Hanson, 701 Bradley St., St. Paul, Minn, 
Pvt. Luther D. Wilkerson, Veterinary Station 

Detachment, Fort Sam Houston, San Antonio, 
Texas. 

R. W. Stupp, 231 Hummel Ave., Lemoyne, Penna. 
S. D. Eilenberg, 14 Reeser Ct., Phillipsburg, N. J. 
L. H. Veach, c/o Sou. R.R., Union Station, Colum- 

bia, S. C. 
R. L. Stitzel, 529 N. Sunnyside Ave., South Bend, 

Ind. 

www.americanradiohistory.com

www.americanradiohistory.com


(abo4 ;xoit uo Panui;uöj) agn; palg; aq; q8noaq; pue AaEmlad latulo}suEa; Si! ; ag; g8noaq; 
-isod st a;Eld ati; uatiM Aluo uot;anpuoa st alati; a;Eld aq; uo si dn alaEg jjth Ajddns g aut Ssos3E saBE;Ion oipne tuoa; äut;Ins 
g alp üt aaue;stsas puE saajoga .io; 'antpaa si mi; auo Ajuo aq; 
;noge st 3! pue 'Apatuas ajduns .Asan e st aaaq; 'Aauanbas; olpne 
Moj Aaan E;E ssnaao Alln3g}tp ato ;I ¿ajgnosl ato Butddo;s so; 
suEatu sag;o asag; aaE .10 ssagjjduxe opne uE8-g8tg pio.iE o; uati; 

AaESSaaaU ;t st ';Inasp E tut Bul;Eogso;oiu dois ;ou jjtM Suua;jg ;I 
saipauiag .aqlp 

seaja sit"; 
apEUi ;In3ap au; uo s;sa; Ma; dst auo stg; sE ant;tsuas SE ;maap 
E tut He ;E sarpatuas ou asE gajgM 'satpatuas psepue;s aaE asátiy 

ajqnos; Aue sasne3 ;Eq; Ajddns g ag o; 
saajotia a;Ejd aq; g8nosg; saoS ;eg; apegpaa; ato Agio st ;I ajaegpaa; 
;uanaad ol se A;Ijenb pooS asnsut o; g3ntu os papaau ;ou st A;t3ed 

-Ea aSae-I aSJEj aq pjnogs Aag; pasn ase Aaq; uagM pue papaau 
asE ssasuapuoa 8utddo;s papunosS st AsEtutsd aq; jo ajppiut ati; 
uagM apegpaa; Aue Sutsnea ;noq;tM 8utputM au; g8nosg; a;Ejnasla 
UE3 sai3uanbas; otpne moi mg so; snoáBe;uEnpe st situ, papaau 
ase ssasuapuoa Suiddo;s ou AsEtuud aq; o; uot;3aixuoa punos8 

ou si aaaq; ;I sa;Ejd oM; ato uaaMlag palaauuoa st patuso;sues; 
;nd;no ato jo AaEUnsd ati; pue saajoga aaue;anput gBlg g8nosq; pa} 
ase sa;ejd agi mesBElp sig; ut se pa;3auuo3 s! ;Inaap ag; uagM 
s;jnsaa ;uatuanosdun autos 'saop ;I ;Eq; AEs o; aies SAeMIE s! l! 
pue 'ajaEgpaa; aq; jo tjantu sa;ngls;uoa a8e;s samod atj; uagM 

a8tqg aanod 3o ;uaugtaay 
sallg 

Ajddns g aq; u! saasUapuoa ag; Ag pa;uanaad Ajantaa s! ;l asag; 
w ao; 'ssnaao Dignos; agi reg; sapuanbaa; gSlg ag; ;e AjaaES si lI 
;nq 'sapuanbas; saq8lg aq; ;E anuaaa asom goulu ag pjnoM 
Aaq; pue 'saajog3 Ag paaEjdas aq pjñoa sso;sisas sa;jg ont; agi, 

utaq; apinosd 
o; ajglssodutt Aljeat;aESd st ;t leg; gSlq os ase pastnbas A;pedEa 
;o mien aq; 'gS!q si ule8 agl UagM ;nq 'Aauanbas; oipnE ;samoj 
aq; mita le ant;3a;}a sa;jg NI alvin o; g8noua aBsEj ssasuapuoa 
asn o; ajgissod Ajjeatlasoag; s! ;t 'assno3 ;O tiSlq oo; seM sagn; 
au; ut tua agi, ;aaa ajgeaj!;ou ou peg Aag; asE3 sejnal;sed 
stg; uI pue 'sa3ue4sut ire tg anllaaa ;OU aie ssa;jg asatjl Aja;EUn; 

-so;vf1 punos8 pue uot;aun[ Dg; uaaMlaq pa;3auuoa s! zD sasuap 

-u03 E uagi Ajddns g ail; puE so;slsas ;Eg; uaaM;ag Z2I so;slsas 
8utjdnoa tram g;1M salsas ut pa;3auvo3 si su so;stsas dsagnl oM; 
;sag aq; ;o s;ln3sta a;Ejd agl ul palE3ipu1 st situ, s;lnasl3 a;ejd 
jenptnlpul alt; sa;jg o; s! Bul;Eogao;otu so; Apatuas paepuE;s agi 

satpawag ,p.nap;s 
apeqpaa; 

autos aq lou jjlM asag; Tell; paauEjeg jjaM os si sagtjdtue jjnd=gsnd 
ou ;egl si ;ae; ag; AeM Cu E u! suol;Ipuoa air; salie ;ou pjnogs 
aSels und-gsnd ag; ajnjM 8uualjg Ag pa;vanasd ag ;ouve3 Bui;Eoq 

-amui vg; uot;EnsaSOS ;nog;l,in Aes ;soutjE ;g8nu auo 'pappe aSE;s 
samod ag; q;1M 8uisa;jg Ag so speaj Svlsaanas Ag ;aapES alt; 
Sutddo;s jo a3ueg3 ag;g st asag; pue 'uol;ejjpso jo aauega salEasB 
e jis st asaq; 'sagtjdute aq; u! sagn; ano; aneq aM uagM 

uol;ESauaBas ;ó aaejd ut uot;esaua8ap ag i11M asatj; AeM a;lsod 
-do ail; pa;3auuoa aie Aagl ;I ;ng Sulleogso;oui jo Alljtqlssod e si 

aaaq; AEM auo ut pa;3autro3 aaE savtao;suES; ag; jo s8ulpulM atj; ;I 

aa ;uaaana IeuBls pa;sa}}E sI aqn; puoaas aq; }o ;Lnasu a;Eld ag; 

ssajun aajlj ;ou si 4ln3na ati; 3o slip u! uol;Eljpsó ;ng aag 
iE -gdu Sul;eogso;om ajgtssod E aneq an; 'saauuo;suEal ;o sauEtulad 

aaE gatqM jo s;tnasp a;Ejd ato ut oM; ato 'st ;Ego 'saqnl nut-Mot oM; 
ag; sute;uoa gatqM ;tnana ati; jo ;aed ;eq; Agio. aaptsuo3 aM ;I 

utES ION 
E anEg saqn; one; ;sag ato uagM ana; Ajjetaadsa si s!gi, .8ut;eóq 
-soloux dols o; ajgtssodun Ajje3taESd si ;i ;sto ajgE;sun os st ;I 
aaggdute ajgE;sun ut anEg aM 'agn; paiq; ag; ;o lmaaia a;ejd aq; 
Sutpnpul `sagljdtuE agi ut sagn; aaaq; ;sag agi Ajuo iaptsitoa aM ;I 

ai9B;sun ;aed 1sat3 
an3a0 UEa ajaeq 

-paa} aseqd-ut ou uoseas Aue so; uado sl agn; ;sag ag; uagM ;nq 'uotl 
-ejljaso so; asEgd ;aasaoa ut aq jjtM stgl pue apEgpaa; aql o; anp 
Zg ssosaE uollen;anj; aSe;ion e ag jjtM asag; agn; ag; g8nosg; 
q;Ed anl;3npuo3 E si mati; uagM `st ;Egi y21 q2nosg; punos8 
o; umop uaq; pue £D g8nosgl o2 ;sag ;suai ;t ni g8noati; Moj; 

o; st ;uasana apeqpaa; Aue ;t pue Ijo ;na st aqn; ;tg; ul ;vaasna 
a;Ejd aq; uaq; so; 'setg anl;e8au gBlg E uan!S st agn; ;sag agl ;o 
plsS aq; uagM suaddeg Sutg; autes agy uol;esaua8as panul;uoa 
Ag dn piing ;ou rum. ;I pue asegd jo no ag Mou jjlM areal plsS 
aq; g8noagl ;uassna ajaeqpaa; aqi bg pue o g8nosql Agio ;nq 
zu qSnostj; MOU uEa luassn3 ;aapos mg ;o ;no agnl ij;tM 

;!nasp spi; u! su uot;EatytjdtuE goulu 
os si aaagl uagM uOl;Ejjt3s0 paute;sns asnEa o; apEgpaa; ;o ;unotUE 

IEtutsallugu! UE sasiribas Aguo 41 sagn; 8utpaa3ans au; Ag paglldutE 
ag jjlM apEgpaa; ag; o; anp a3uE;stsas s!g; 55033E armant aq; 
pue tu a3ue;stsas p!a8 aq; ssosaE á8eljon atj; ;3aRE IjIM stgi, 

g8nosq; luassn3 E puas jjlM (punosS pue Zg) sjeutuual Ajddns 

g aq; ssos3e Sut;stxa a8e;jon jeu8ls Aue aso;aaagi g8nosq; 
puno18 ol tired anl;3npuo3 ou st asag; ;aapos ag; ;o ;no si agn; ag; 
uagM san33o apegpaa; atg g3Ii;M ut AEM aq; o; ;ulod spe; asagi, 

al3eqpaa3 jo AeM aq.L 

paddo;s ajgnos; alt; `aqn; ;sag ato ;o ppS ag; o; patjd 
-de seM selg ant;e8au gSlg e uagM pagisua;ut sent Aljnaglp ag; 
'palaogs asaM sjeutuua; ag; uagM sjeunusa; ;ndul aq; ssos3E papal' 
-uO3 Sutg;Aue ;nog;lM ;aapos aq; Ut sEni agn; lssg atj; uagM passna 
-3o 8ut;eoqso;otu ;uajoln aulj spi; .2uoje ;jmq salldtue ute;aaa e uI 
; tn3n3 ag; ut pasa;uno3ua ag o; Ajan s1 SulpEogao;oUt uoseas ;eq; 
so; pue uteS 42N ;o ajgedea ase Aaqy sBullas A;taede3 a3ve;sis 
as uI sagn; plsS uaas3s ase ;lna.113 aq; ul sagn; oM; ;sag agi 

;jlnq ag o; sagljdute ire Sulgisasap 
;ou ase am reg; Aes o; gam ag ;gS!tu ;I sagtjdute aSels-ang e 
q;IM uotl3auuo3 u! ;3a[qns alt; MOUDS in ;a-I sagtjdtue ato u1 sa8e;s 
;o saqutnu aq; SutAjdiljnut ;o aatianbasuoa ajgeploneun ;sovtje ue s1 

Sul;eoqso;ol,si sa8e;s ang se Au= se Sntneg ssagljdute 'pa;3ns;suo3 
Sutaq asE SUOI1e3IjddE ne) pue sasod.uid ssasppe 3ljgnd so; saag 

-IjijtuE uta-qtlg ;ng pajdno3 a3ue;slsas seM g3lgM ;o auo 'pasn 
asaM saBEls ont; Aguo JO 'tua g3ntu aneq ;ou pip saanta3aa 
uI posa saagqdtue olpne asneaaq ;! g;lM avinai; ganUt anegTAÍ 
;ou pip aM ajlgM e sog ute8e asooj S! JNII.LdOg2IOi,O 

IIOLjelll3so dols o; pa;sa2$ns asE sagddns 8 a;sasdas oMy satpldtue anl;tsuas e ut san33o 

âul;eoqao;otu Moti sa}ealsnlll g3IgM aagilduts olpne u1s8 -qtg 'aqn;-xis 'a8els-ant3 e jo uiao3 uo;alaals s st sttlJ, 

I I3 
alt 'g zg 

F, 

sma.cpuy Jbulg iCg 

spiir 
jo 2ui.iaiio jenpinipuj pur saijddns g oMi 

2ugeociaolow su); satpavuau 
6i Q 0M OIQ723 K6j `ti I1adV 

www.americanradiohistory.com

www.americanradiohistory.com


paeuaag uEwaaH-ansap 
os Aag; ;t 'san'aswag; ;Itnq ue3 Aag; gatgM ;mana stg; mono} o; ;uEM IHM sjapow a;eanDDE djg8tg Butueaui) adA; pazijtgEss -A3uanbaa; aq; jo AjlEtaadsa 'sao;EijiDso pal ut pa;saaa;ut asoq; 
puE 'uo;EDtiqnd ao; paaEdaad 2utag st ;t ';SEaj w q;uoui E up 
ApEaa aq jjtM sTg; padog ST ;I pire uol;EaEdaad ut si ]juiaiM aq; ;o 
wEx2Eip-Dan;3td e osiy pá;iiasaad ag ¡Hm 's;DE} But;saaá;ut sag;o puE 'Hutsiaojg-aunt ;o poq;aul aq; seg; os 'ansst maaM ;xau ut pa;utxd ag tttM ;t ;tg; uot;E;aadxa ais; g;tM 'dn uMeap pue passa; uaaq sEg ao;ettpsO ;saZ gy-0£ IapoNI aq; jo smDap je;o; aqZ 

paDjaojg sEM autj 
aq; paptnoad `ao;enua;;e uE jo aBE;uenpE aigEtuapun aq; 21.pppE saptsag 'aO;EjjIDSo ags jo .CDEanDDE at; jo ;uaivanoaduxt ait; amis -sod apEw Aag; ;Eq; Axo;aE}sTses Ajw;tdwoD os aaaM s;jnsaa aq; puE 'pagpads santen aq; Butsn 'aqn; uoau ag; sa;Eaodao3 -ut reg; japow aq; g;tM uaop sens Bup;uauztaadxa ajgeaaptsuoO 

ao;stsas stai; 48noaq; &unx ulEaa;s ait; jo ;Sud Attis 
E Agio 33uts ';Elf; urg; a3uE;stsaa aag8tg E Aq ';JE} up `uleaa;s 
uoa;Jaja ato jo aauE;stsas Oit; ;uajEntnba aq; Act pa;EaEdas sso;Ejjpso oM; aq; asneaaq 'aasuapuo3 Butun; ;-a aq; jo uot;esoa aq; Aq pa;;igs uoi;EjgT3so OipnE }o ADuanbaa; ag; st mu 'uoi; 

-Daia si Butgdnoa ag; sr riijiiaadsa pa2uEg3 sou st ao;EjjusO }-a 
aq; Ag pa;raaua2 ADuanbas; ag,j; aaptjs ags 2utnow Ag pauen 
sp ;nd;no aq; ;tg; os `aa;awot;ua;od E si ;t puE 'swto ppp'pj 
S! aUi' aAt pela U o; a;E'd woaI aJUElsisaa aul 3 3i13Ead UT 

'uot;Ejjtaso ;uanaad o; q2noua ag p'noM stg; puE 's;ion ps aq 'sinon& doxp ag; saaa -duleijitui g ;y pasn ase Swgo OOObj LES 03uE4stsaa stgp ut doap 43nw oo; jo asneaag 1484 wu asE"pso aaq;tau pjnoM aqn; uoau aq; aunt aq; jo app ant;tsod aq; o; pa;DauuoD asaM a;Eld aq; ;I sdo;s uoT;EjjTDso aaagM ;utod ;Eg; o; dwEi uoau aq; uo aBr;Ion ant;Dalja aq; saMOj O; ;uatawns ;ou st U TS E;Sas spi; 550.10 doap DBE;ion aq; 04; ;DE; ag; Act panoad sn Ma; aaE :(aq; ;eu, ao;stsaa stil; 42nos4; apog;E3 o; tuait; uan;aa os suoa;Daja aulos 
sag34E3 puE aqn; ag; aptsut ureaa;s w3Eds aq; gstM pa;EtaossE st a;Eid agy aut' o; a;Ejd moi; so;stsaa ags 55033E a3uaaa;jpp IEt;ua;od E jo a3ua;stxa ags o; asano3 ;o anp Mou ;uaaan3 
aqZ papunoa8 Al2utwaas st 'a;Ejd IEUOtsuanuo3 ag; ';uauiaja aq; g8no4; imita 'a3uE;stsaa Mot slip g8noaq; ;uaaan3 st aaagy 

asEld o; ;Dadsax uT ant;E2au st aut' q; jo anpsE2au pa'je3 apts aq; uot;Eaa;jE lut; 8uianp puE 'anps 
(87 aóvyr uso.cl panui;uoj) 

Jora11zaso g-g 0.7 ffuzldno3 agni uoaN 
(aóvi 1xau uo panu.zyuoj) 

2u4peax-;Danp AaEUipaO ASiaojan 03Iap3a'a si suaaanD puE aans -saad gEDta;Jaga st 32E4joA SOI 'antsuodsaa A;tDolan st Jasais ;uaaan ait; sEaaaT'M antsuodsaa aanssaad st as;awsjon ats Sasaw ;uaaan3 
E puE sasaw;Ion E o; xrItwts si wSE3 DU, 3ni1331J a Atm aq aaaq; 
;ET; sape) ut anow ;p ;eq; Aaessa3au ST ;p PA anow ;ou p'nogs 
auogdoa3tw aanssaad E ui ;uawaga antsuodsaa agZ sTe ait; TptM 
DAMS ;snw auogdoa3tw ait; ut ;uawata antsuodsas ag; ;Eg; SUE= 
IIDttM `aTE wts ;o ;ualilanow agg; o; spuodsaa auogdoxntw A;IDOjan agZ 2ut;EUasjE st ;i uotsDanp }o pEw;sut ;ng 'putM e o; sumo= Ajjeaa ;j A;I3O'aA aq; ST sait= ajDI;SEd STE tre 1.13tgM ;E a;Ex wgZ *Mou t;xo; pur 3Iaeq e'sat;oue o; ;utod *atm woa; are jo Mou E osle sp watt; 'aanssaad ne art; ut a2uEg3 r st watt; aDuiS uotsetaen ags o; spuodsax auotdo.iDTw aanssaad aqZ aanssaad ;Eq; uEI.; xaMOj st st ;uawow ;xau at; 'áanssaad DTa;awoxEg ats uEq; xat2ig si ;i suawow auo axnssaxd stTi; glt a2ug:gD E st asat; sassEd anEM puns e sy aanssaxd ausawoarq utE;aa3 r SAPMjE st watt" aAEM punos E;o aBrssed at; o; anp are aq; jo asoTp axe A;pojan pue aanssaad aqZ TH2I-aaTj;o arts o; xopaadns auo st ;Dadsax ;egM uI ¿panjonut OSE A;t3o13n ;EtM pue aanssaad ;Etm ¿auotdos3pw 
Aspojan E puE aanssaad E uaaMsag a3u3xqTpp aq; sp ZyHm 

SauOI;CjO.I3ijAt 

jeuot;Danp AldaEgs sou si ;t sEq; ButwnssE 'pasn sp ;eg; ruua;ur jo adA; ag; ;b ssajpxEBaa ;ás aT; o; uj ;a2 II?M astou ag; 
Euua;ue at; wox; Amy 33uE;Spp 2uoj E ;uiod e ;e sa;EuIBTSo asiou 
aq; ;I oaaz AjjE3T;3Ead st utpeaj ;eTl; Ag dn-DIDtd ;au aTl; 'sgrnia;ui 
;uanbaa; ;e pasodsuEa; st utpEal at; ;t a3uaH utpraj ats o; ssa8 
jo ajqESappsuo3 ;nq Euuapue aT; o; dn s;a2 asiou arts jo g3nw ;oN saas;twsura; astou axE sa3uEijddr asaq; jo jjy sa3uEtlddE jE3is;aaga 
AuEw axr aaat; axatM saoog jEaanas ssEd utpEaj 8uot E mu o; anEq 
noA dn-n3id gEUBts poo2 E ;a2 op sapao ut srg; asoddnS utpeat ats UT dn-3jDtd IEUOt;ippE s;uanaad Aguo ;I EUUasue ag; Ag dn 
paslatd si sEq; astou ;sute2>; d'ai ;ou swop utpeag pasodsura; agZ 

?I'J 3-ot;ES astou-o;-jeu2ts at; ut ;uawanoadwi ajgeTDaaddE 
Aue snog;tM uo;psodsuras paia; anEg I;Ets Aus ;snw I ¿astoiT ssaad 
-dns utpEaj E up ssos3npuo3 jo uoi;isodsurx; saop moi{ .LSfIf u0msodsutaay 30 433B3 

* * . ;inDSID 
Atm ut pasn aq uE3 saautxo;sura; oM; ait; auop uaag seg ;vit; aa;;y 
AgasExrdas sprat ;q2ta az; ;no 2utag Axewixd aq; ssoxDE A;Daatp 
aasuapuoD ag; ;aauuOD 'st ;Ety Sxawxo;surS; suapuadapui oMs 
a}jEw pire ;i anOwwg jTO3 aO;EjjI3S0 ag; u0 du; E O; pa;DauuoD Mou 
st xawao;suEx; ;-p ats jo Axrwixd at; saun; ;Eÿ; xasuapuoa aqZ 3 'O-¿IEDt;Drxd si st ;i apew ag os anEt II?M sá2urtD segm 
¿LyZ E gptM uoipDUn(uOa ut pasn ag tz E xo LS E tpM asn ao; 
pauBisap pue xawao;surx; ADuanbaa;-oipea r puE aawao;susx; asrppaw 
-xa;ut tre ;o 2ui;spsuo3 2IgJNNHD LION311032I3 V N`dO aa8uizto Aauanbaa3 euiaa;id 

* * Ì 2t3 ut SE .10 'rapt) gDea o; ;xau paDEjd aar Aaqs uaIIM uie2 42ig jo sagn; pajdno3 aDUr;sisaa 

uaxjv;.cap 
-un aq ur)j aauapuodsa.c.cój oN 
suucnjo.9 asagi ui uotir)atjgnd eCq 

TCjuo pur) pa.camsuv a.cv suoysanZj 
pa.pajaS s.capvag 03 3sa.capuj 
jv.cauaD jo suoysanò 01 s.camsuy 

AiisIaAtun oipgN 

oM; AIIei3adsa 'sagn; aq; jo ajdno3 E aO; Ajddns aaMod a;EaEdas 
e asn o; st 'saeadde ;t 'A;tjtgE;s 2utuies;E jo AeM ;saldwts aqZ 

A;tliijE;s a;agdwoD aq pjnogs asags 
`;t ssoaDE doap affusion ;uessuo3 E sEq paAojdwa sagt;Daa agp pue auop si spis }I saasuapuoD saBael puE swjogD aaBaEj Butsn saa;jg IEnptntput 8utsn o; sualEnmba sp 'oo; 'spi; ;ng sjnsaa jjtM AstitgEss aa;Eaa8 pasn are Alddns g ag; ut saa;jg a;EaEdas }t ;Eg; ag Amu ;I aDIog3 xo ao;Stsax sains e sE tlaM se agn; gaea ao; aapaajg E st warp pasn axE saaptnip DBE;ion jEnppntpui uagM sEq; ;da3xa 'ieat;uapt 
axE OM; aq; ao; 'saa;Ig jEnpiniput Butsn ;o pogpaw aq; ueq; anp;aa;já axow ou st slts ;ng ;n3.43 aq; ut sagn; ;uaxaljtp alp ao; saaptntp a2E;jon a;exedas 2uisn Ag pasEupwtla Sp 8utseogxo;ow sawt;awoS a2E;s ;nd;no at; ui pasn axe s£yZ }t AtIETDadsa 'aagtjdwE pajdno3 aawao;sura; at; ao; papaau st 'asano3 jo 'Agddns g A;lip-Anrag y 

'am sEq; up ajgE;ms aq pjnoM AxEwud sawaojsura; otpne Aue ;sowgy saaadwEtjjtui 
S paaaxa ;ou paau 

;uaaxnD IEso; aq; 'os uana sng sat;a2o; sagn; oMs aq; sE ganw SE SMEap ;rq; aappntp a2e;toe at; ut suaxan aapaaj E ag Aew aaaty ssEd o; pannbaa aae Aat; ;uaaanD jE;o; aq; uo uadap pgnoM ame -;Ins aq pjnoM asaq; sat;ártM 'aanaMOH 142ta IIe ag p'noM xawso; -situa; otpnE LIE ;0 52uiputM Aaeunad ao AxEpuoDas at; 'sasjog3 ao3 pa,fojdwa ag pjnots DBE;jon g8tg xag;ex E But/42 aawso;suex; 
aaMod Hutus Aue sawao;suea; E xo3 pasn ag pgno3 gs art; a4gll agn; asodand jExauaB E aagt;Daa E xo3 lirws Alant;ESEdwo3 aq uEa aa;Ig ats ui sai;pEdED at; uang S311043 aa1I9 IIEws puE xagp;3aa 
Hutus E Ajuo sannbaa ;p 'Hutus Asan ST sagn; osait; Act uMexp suaaxnD teso; aI; pur 'sagns m'as AIuO Sanxas .íjddns g Axetixne at; wins 

AsEa "gang 
-EardwoD sp stnDxp pagdnoa aawxo;suEa; at; jo uot;EZigtge;S 'satins 
81414Ewax art; jo Ajddns at; o; pa;DauuoD aq pjnogs ;Et; aDUaH 2ui;eoqao;ow doss Os ;jnagjtp Aaan aq pjnoM ;i 'Ajddns g ui awEs ait; O; pa;aauuoa aq agn; pK; art; jo uansaa a;Eid ats pgnogS 

aasiil 
Ajddns g at; w A;pDEdE3 ssEd-Ag ;uaT3iuns aq jjiM axais xo; `Zo saasuapuo3 ssEd-Aq art; aae xat;paja *palma ;ou aaE £g saO;stsas sapas ais 'sagn; oMs ;sag ag; ace; pasn sp Ajddns g a;eaedas E ;I 

agqE;s sp xagtgdwE paldno3-aDuE;stsax 
a2r;s-oM; E so; 'auop sp sei; ;t ;mDap ag; jo ;aEd sit; ui 2ut;Eoq 
-aosow ou aq ue3 watt" ;t antj agxo xo j8t3 ut spnxp at; 2utueaw 
`;mana ats ut sagn; oM; ;sat; art; anaas pjnogs auo a2e;uenpe 
póo2 o; satgddns g 0M; asn UrD ;ng ajgensap st st g2noq; uana 
'IEDtsDEad aq AlpxEq pjnoM 1E4 j, sTnDn3 ag; ut avis 43ra ao; auo 
aq pjnogs axai; sEg; 'asxnoD jo 'ueaw ;ou saop sigZ, ;In3xia at; 
;o s;aEd suaaa;tp at; so; satjddns g a;exEdas asn o; st algnoa; ais 
Butddo;s ;o Atm impuni Aguo at; 2utseogso;ow ;o saSE3 aaanas tg 

;uawiaadxa Ag sda3xa pautwaa;ap ag ;ouuEa ;ou ao st ;t aatprtm ag o; 1148no ;t sr g2tg SE st sasou mot at; uo u1E2 at; ;Egs 
ajgtssod sT ;i uOi;EjIIDSO ai; 2uiddoss ;snf Ag saiDUanbas; 2utxoq -Opta uo g8tg osgE st ;t pue anissaDxa st ADuanbáa; set; ;E ute2 aq; 'ADuanbaaj mot E uo s;eogao;ow ;TnDxiD aq; }t ao; 'uot;ao;stp 
;o jEap ;Eaa2 E a3npoa;ut AjixESSaDau ;ou saop uot;anpaa slty 

puoDas -I 3d sapAD SZ jo ssa3xa ut asoq; Ars 'sapuanb 
-aa; otpnr jEi;uassa at; uo uo;E3gijdwE agp jo uoi;anpaa t3nw 
aq ;ou paau wats 'puons lad saja.Ca S Ars `;o ADuanbax; r ;E san33o 
uot;Egjtaso aq; ;i ;ris os dxEts aaq;ra St I.jo-w3 aty sai3uanbaa; 
.13 MOI ag; ;E aa;rax2 Apio sp uot;Dnpaa aty IgE uo ;nq ADuanb 

auo uo ;ou upe2 ag; aDnpaa IIpM ags ao; 'uoi;xo;stp Aauanb 
-aa; saanpoxput Ajjrxn;EU saasuapuo3 aq; jo azts at; 2upnpwg 

ajqnoss atp do;s jjiM saasuapuoa 8utddo;s ags 
;O ans at; 2utanpaa ADUanbaa; mot Aaan E uo =IDO UOI;EgIIDSO at; ;i aao;aaatZ gru2ts at; 2utddo;s ui st ;t ant;Dalj.a aaow at; 
'ADuanbaa; uant2 r xo; 'xasuapuo3 at; aajjrws at; pur 'jeu2ts aq; 
2utddo;s up xasuapuo3 E sp ant;3a}ja as= arg ADUanbaa; xaMOj arty 
satDuanbaa; Mot agp dois Aaq; puo3as pue 'ptx2 at; Os uo 2uto2 
woa; 3-p aq; dols Aag; ;sn3 ¿op sxasuapuo3 asagp op ;Eqm j 2t3 uj £O Aq pa;uasaxdaa 'spm3 
-na pix2-apEjd ag; ut 5xasuapuo3 2upddo;s aajjews asn o; st Apauiax 
ajdwts ;EgZ asn amt' ;o aSE ssasuapuoD ssEd-Aq pue speaj Ajddns 
AUE ;not;tM uoi;isodsuES; pats; anEg j ;Eg; AEs ;snw I astou ssasd 

(aó7:4 6uzpaaaa4 uzo4 panuT;uo3) 

V6I `iVi Iisdd u12jU!\1 OIQd2i OZ 

www.americanradiohistory.com

www.americanradiohistory.com


 

yJlym {c AJUdllUdli dlj{ dlfUiajJ A(UU 
rannt saslM ang o; auo wos; 21.1121.1E10 Aauánbas; sEjnnlEd auo 
;e ;sag S! 'asana jo 'Euua;ue Auy saAlaDas sa;;ag E ;[ anew osje 
pjnoM ; .tlposdpas Ag so;Eipes sa;;ag qanw E euua;ue äg; azjEU o; 
pasoddns si gajgM 'uuo;tun Iii-eau asow ut-peal ato ut ;uaain alp 
sazjeu stgy sasiM aq; ;o aagwnu alp ui asEaa3u ag; JO ot;Ea ag; 
;noge ut paseasociT ag IIIM Euua;ue ato ;o A;cDEdED ail; ;eq; st awn 
-ial;tp aatpouy -ásanos ;o ut-peaj aq; ;o aoue;anput alp a2uegD ;ou 
saop sig,j, auigwoD saoue;onpur pajdnoD-uou gatgM Ag MEj aq; si 
reto aauis 'g;;y-auo ;noge ag jjtM uot;tutgwoa aq; jo aoue;Dnpui zip 
larde g8noua aE; OJE saajM jenptntpui ag; ;j ;uasaip ag osjE IItM 
EUUa;uE aq; ;o aDue;anpui aqy a8e;úenpE auo st ;Eqy aalawEgì 
awes aq; jo asiM auo uEg; aoue;stsas Aauanbas;-oTpea ssaj gaunt anEq 
jjrM sanM aey ;ng 2uoj ;3a; OZ ao;onpuoa E anew mm jajjesed ut 
pa;aauuoa sairM jenba jo sagwnu Aue 'Suoi ;aa; OZ sT "PA ¡pea ;j j N 'paojiaq;ng WEN 'anEliA j y-¿anogE aq; ao; ;moan noA ue0 sq;SuajanEM ;uaaa c 

;e awes alp ;ou ;nq sg;.2uajaeEM uiE;saa ;E sallaq uor;daoas pug pus 
seuuau;e 2ea asaTp jo auo pap; aneq j pasn asE TiDEa ;aa; OZ ;o 
saitM any ;i ;aa; OOj 'Ars 'sawoaag Euua;ue sup jo g;Suaj agl moq 
aas ;outrez j'spua aiag; ;e pauto[ ale saiit aq; TjE ;j ¿Euua;ue 
aatM ;Opals E saAO Euua ;ue a2eo e seq HOVINVAQV .IHM 

IeTaav a'àeD e ;now 
* * * 

uol;eoyijdwe ur uot;Dnpai 
;eai2 e sa;jns pjnoM sou Mon alp 'asiMaag;o sassej ganw aq o; 
aeeq pjnoM SasuapuoD aTp uaq; pue 'ánoge paypads amen all; SE 
tn2rq se Ajaeau aq ;ou mm aDUepadwt at,p 'asels Saeup e o; so iazjeads 
-ram e o; saMod sianrjap iawso;sues; air; ;j aajjt:ws ag Amu aasuap 
-uoa aq; 'aas2ap 142rTi e trans o; ADuanbas; apAo-OS ag; A;rjdwE o; 
Asessgoau ;ou si ;r ;j uot;iodosd ut Sa2sEj aq o; anvil pjnoM sas 
-uapuoo ail; amen pagcoads Dip netp ssaj st SurputM sawso;suei; aq; 
;o aouepadwc ato H p;w 81 £;o sasuapuoo t: asmbas pjnoM scgy 
aaúepadwt 2uipuiM aawio;süt:i; aq; sr a2sej se ;uaD sad j 'Sus 
'veto aaouz aq ;ou pjnogs aouE;oeas sasuapuoa ato Aouanbas; sup ;y 
puoaas sad sapAa OS ;e swgo 000'ooj ;o aDUepadwt un seg SutputM 
satùio;sues; air; asoddns -sapas ut st sasuapuoa ;rip 1.1314M tram 
aauepadwt aq; uo puoaas pue Aijn; paycjdwe ag pnnogs ;eTi; Aouanb 
-aa; ;satoj aq; uo ;say spuadap ag pjnogs sasuapuoo aq; azts ;eqM 

-j H O-¿ assej se 
sauii; pOT ag ;r pjnogs so p;w Too so sapso NI ;o auo asn o; ;ugtay 
-pis ;t sj ¿ag amen sl! pjnoTis ;tgM '2utputM ;t:tp ;o ;no ap alp 8ut 
-dal)! jo asodind aq; só; 2utputM sawso;sues; e tram sapas u! ;mastá 
ADuanbas;-otpne tie ui pasn st iasuapuoD ONIddO.T S V NHHM 

aasuapuoo 2utldno3 3o aaiozla 
* * * 

ajgestsap 
sr qatgM 'uuo;run st uot;ejjtoso jo A;tsua;ui ato 'si pip 'paua; 
-;ej; ag Aew apn;tjdwe ag; sngy 2uos;s sawooag So;sisaa sapas aq; 
;o papa 8utdwep aq; uagM 'pagDeoaddE so paTiDeas aie a2ues Sutun; 
ag; jo sarauanbas; gSig Ti;un 'ajeas aq; jo ;sow sano apn;gdue uno; 
-um E ag ITtM misas ato; so;ejjpso adA; zjeaj-pcs2 aq; ut pue 'amen 
.iouanbas;-MOj aq; so; pa;oajas st 2uijdnoD aTp aso;asagy sapuanb 
-as; auto! alp io; asooj oo; ag Aew ;t sasooj pew si 2utjdnoo atp ;j 
os ;t sew Sappt; jo 2utldnoa ato asneoaq 'suoi;s ool ag pnnoM 
A;ISua;ut uoT;EjjiDSo ail; asTMaag;o asagM 'saiauanbaa; iag2lq atp ;e 
aout:;oeas A;pedeo alp aseasaut o; st 'sauApoia;agsadns ut sio;ejjpso 
woo/ so 'sio;ejjtoso ;sa; ut sossasddns pts2 aq; so; uoseas agy 

Q x-urejdxa amid 
págojanbs aq ;ou pjnogs suoi;ejjpso 'tuns pjnM ;t 'aaagM `sio;etIio 
-so u! oste papnpui st ;t ;eg; Mou pug I ;ng 'suot;ejjpso 2urgDjanbs 
so; ;sed alp ur pasn uaaq seTi 2IOSSg2iddl1S QI2IO gH.I: 

sossa.zddns ao;glliasp 
* * * 

Sprst;osDtw 
-osoiux JO; ;;aj ag; o; sapid xis ;uiod Iewtaap aq; anoj,NI 'spesi:; 
ut si aatsue Diu pa;ejas ATTeDtuowieq snq; sapuanbai; ont; Aue 
;E ;uasaid sat;pedEO oMr aq; pue o mat 'asagM `£/(oj, 
-o)-0,3 ejnwso; aTi; woi; paytaan ag Amu 'sasuapuoa 2uipnjaui 
';moap le;o; alp jo A;pedea wnururw ato 'osjy auoje uot;eagtjeo 
aásuapna aq; o; p;Znw OT 2utppe Aq sasuapuoa pa;esgrjeo alp, ma; 
paute;qo are Z7 pue TO ;;aj al; o; saaejd xis ;utod Tempo") ag; 
anow Sauuagosotw sóg eg (e0-IO)/610'0 st satauag ur saue;anpui 
ail; uatp 'ADuanbai; saMOT ai.i; aq g ;aj saq;o ato ;o ADuanbai; 
aq; aarM; 2ul;uasasdas auo 'ssut;;as ont; ;e sar;pedea ato o; patjd 
-de 'pogpw 8ututwialap-aaue;anpur at.j; jo uot;eDyrjdwts e pagsijgnd 
Aj;uaoas aM aaue;Dnput ao; ejnwso; ato wos; pauiwaa;ap ag ABUT 

aouE;anput uMOUZTun aq; 'uMOUZT ase s2ur;;as A;pedeD ato aouo 'spa 
saipo 2ui;n;t;sgns Ag ao;Ejposo aq; Aq pa;esaua2 ag TjlM sacuowaeq 
se 'suoT;E;s 2uI;sEDpeoaq u! s2uiag ;Eg; .IaAlaDa; ;-i-; e Loin 2uT;eaq 
Ag payt;uapi aq AMU sapuanbaa; agy a;a 'p;ww SLZ ' p;uTw 00 
ag pjnoM sanjen ag; auoje sasuapuoo al; so3 P;tuut 6Z=azi OLT pue 
"P3ww ZS=JZI Obi ''P3ww OL=DZi OZI ''P3wuT 901=J31 OOT `'133ucw 091 
=a?I 08 'P3Uiw OTZ=azI OL `P3uu! S8Z=31 09 "Nam! OTb=JZi OS 
apnput 'aouepDnpui sup io; sapuanbai; o; pa;enas 'sarlpedea Flo; 
agy A;pedea aasuapuoa aq; se ;au aq; 2uineaj 'auoje A;IaEdea ;Tnasp 
in so; ppuw OT ;onpaQ pauielaaase are sat;pedeo je;o; an nip; 

-onput pa;E;s alp ao; A;coedED o; Aauanbaa; ;o dtgsuoi;ejas ato Ag 
'1)3wli OT o; s;unowe Aped-ea ;mosp aq; polls speaj 2urstM 2uidaazj 
Ag aasuapuoo uMoUZTtm aTi} g;pñn uor;aun[uoa ut pasn Si Hop Aiepuo 
-aas agy sajzjDt; E aptnoid P3ww 0T punose sr ;t aDUis 'pa;aaTS 
-au aq Arm aauepnput punoM-jessanrun sup jo A;pedeo pa;ngrs;srp 
aqy sauuagrTllw SZ ;o aauE;anpui a;esnooe AjasoTa e noA ant2 1ItM 

's;uaa 09 ;noge Sut;soo `jroa gwoanauog ajqeutelqo-AinetDiawwoo 
e `apoq;eD o; pausn;aa pta2 put '001 punosE a2e;ion a;ejd `aasuap 
-uoa puS so; -raw S0000.0 'zjeaT sapas so; sugo 000'009 JO sanjee 
q;jifx uotgse; zjeaj-pts2 'so;ejjpso se agn; 95 E 2utsn 'uMO anoA 

a;trsqtjea pjnoa noA sasuapuoa pa;esgijea e pso}je ;ou uED noA ;j A;t 
-oedeD ur saauasa};ip jenba ;uasasdas jnrM sAEMTE jeip aio uo saauasa; 

jenba ;eq; os 'adA; A;pedeo aug ;42tei;s ato ;o Ajjensn st adA; 

sigy sasuapuoa pa;eagtjea e anvil noA ;eq; ajgEscnpe AjTi2r4 st ;I 
2T-¿A;tDedeD pue aaue;anput 

;o s;uawasnseaw o; padsai ui asinpe noA pjnM ;EgM 'sa;uauivad 
-xa snot;uatosuoo e so; g2noua poo2 ;nq 'adA; uotspasd alp jo All 

-iessaoau ;ou ';uawdtnba 2uunseau autos anEq o; g2TISHQ I SV 

s;uauzaanssaw aaue;anpul pug A;iasdg3 

*;eq; ó; aas TjtM uotsstwwop otpeg 
TESapag au, ;t wos; aouasa;aa;ut ganw si nag; ;i s;;emoj1zi 005 
q;tM ste ato uo 02 aanau TTtM uot;e;s agy a2uei Aouanbas; aptM 
E pue raie aptM e saio suoi;e;s satpo jjE Ajseau pa;azTuEjg aneTi 

pjnoM uot;e;s mit-00S e o2e sseaA Ma; yant;oajas Ajauas;xa aiE 

saantaDai usapoux ;eq; pe; aq; o; anp AT;aanp st 'assnoa ;o ';oe; srgy 
a2ues a2esano5 ajgetjas ato aseasout saop ;i g8notpje 'a2uEi aDuasa; 

-sa;ui ato aseasoui Aj;Eas2 ;ou saop saMod ;o aseasout yelp uMOgs 

seg aDuatsadxH 'asn;eu SR; JO ajgnos; gonu aneq o; Apt!' air 
;eq; suot;e;s SaMOd-sadns aq; o; asop antj oqM asoq; Ajuo si 

Ag-j-soot;r;s Hews am g;TM asá;sa;ui 
sTIot;e;S sa23ej ato ;O awos Mou Uana pue 2U$eiadO Mou uOi;e;s Aut 
ueq; iaq2tg saut; ua; saMOd e sr sun ¿2Tro2 s;a2 M-IM uoi;E;s 
Mzj-009 ail; uagM saw sasiej xi; ;o awos sr gam SE suoi;E;s ;SED 

-peosq jjeus ay; He 2uidwEMS ;o aa2uep aq ;ou g?IHHy 'IZI41 
suoi;s;s news 2uduzen+s 

* 
sa;awouenje2 aq; ueq; asoux ;soa jjiM saDue;srsai ag; ;rg; Ajazicj 

a;mb st ;j ;soa ajgeuoseaa ;e saDUe;Srsas 42t4 poo2 ;a2 o; ;jnau;ip 
st ;I `aanoaioyAT ;suie2e 2u;ESgijEO io; asn noA ;uawns;sur ag; 
;o Soesnoat: ato uetp sa;;aq ou ag mm uot;eagtjeD aqy aauaiaJnp 
Aue azjew ;ou saop uMrsp mama aq; 'atui; awes alp ;e a2e;jon 
awes agl ssosae ase oM; ag; ;i So; 'mama Meap Saop ;eg; sa;awljoA 
e ;sute2e ;t a;esgijeo ;Attu nox ain;esadua; g{tM So ;unarm 
tram a2uegá ;ou op ;eg; sso;stsas saps 2utsn `sa2e;Ton uMOUI 

;stne2e ;r a;ESgtjeD o; Asessaoau si ;t ia;aw;lon e se ;t asn noA ;j 
sa;au pax= e SE Ham SE sa;aur;non E se pasn aq ueD ;t 'saA 
DHM-¿auop aq ;T uea mot! 'os ;j ;uassna ou Ajjeot;aesd sMeip 

auo 'sa;aw;Toe uotspasd e so; pasn aq ;ou pjnoo sa;awouenjE2 
sun 3t pasapuoM anti j swgo2aw 00T g2noaq; palina papp 
UEa j SE aAT;TSUas Ajawai;xa st ;j adoosaja; E put ajeDS 21101 e 
q;tM paranoid sa;auouenje2 adA; jjeet e pannbDe I?CZyNgDg2I 

aa;aux}loA uoisiaaad 
* * * 

uraq; paustsse sapuanbai; 
ATasop Asan pjaq gar Aagy azj 000'T Monaq suol;t;s aa2sej 

ag; Ajjepadsa 'uot;EigTjeD Jo asodind jeot;DEid ire io; uo paijai aq 

ueo suoi;E;s ;seapeoag apoD peas ;ouuta noA ;i Aep ;o aut; aio 
pue uor;esgtjea a;ewtxosdde aq; Aq ;t a;eoo¡j apoD ui apew aie 
s;uawaounouuy ud OT o; ud 8 tuoi; put wd z o; uoou zi tuoi; 
sAepsany 'sawt; uTE;saa ;e ate aq; uo Ajuo st Aouanbas; ,psepue;s 
aq; ;eq; saquawag Bo se; aq ;ou 'um ;j ut awoa o; pasoddns 
st 4! aaagM Suplas jetp ato uo Aauanbas; piepue;s alp antaaas o; As; 
uaq; pue santaoas aq; ;o uorresgtjeo a;ewrxoiddE ue ;aO ant;tsuas 
AjqBuoseas sanpoas ;etp paranoid 'uotsstwsues; ;uawuaanoO aq; 
dn zptd o; 142noua ant;tsuas aq pjnotjs iantaDai aAeM-;sogs Auy 

jHM-¿Aattanbas; ;o spsepuE;s se uo parjai aq suor;t;s 
;seopeosq alp uea 'du pamoid aq ;ouuea siq; ;j ¿payr;uapt aq 
uea MOH ¿spsepue;S ;o neaang ato Aq pa;;twsues; psepue;s ajaAZ 

-000'S ato dn 2unprd so; paarnbai s! aanTaaas ;o QNIN .IHM 
A3uanba.x3 paepue}S S 'fl 

* .v ssEjj aip uETp ;uataala aaow gDnw 
st aayijdwe g sse10 aq; ;eq; uoseas siq; so; st ;j jeu2ts ou ST 

asap uagM aqn; iat.i;ra u! smog ;mama oleic' ou sayijdwe g sseo 
aio uj aneM aejn2aa e aDnpoid o; SE os sauiao;suea; ;nd;no ato 
ur pauigwoo ase asagy anoAD sad sasjnd manna oM; jo s;srsuoa 
;nd;no agy ;utod veto seau Aaan io jjo-;na ato o; poseur io;Da; 
-ap sum pu2 E si ia911dwE g sseo e ur sagn; ail; ;o gaeg apts 
iag;o aq; agn; sag;o alp pue jeu2ts ato jo aras auo sajpueq aqn; 
auo aiut; e ;e szjioM Nu; auo Ajuo 'pueq ampo Dip uo 'g sseo 
uj ;uaSSnD a;ejd MITES ag; ;noge Mesp Tpog jeu2ts ou ;e ;rip os 
pue ';unowe awes am ;noge Ag 'aseasaap se tram se aseasDUt TIED 

agn; gDea ut ;uauna a;ejd aq; ;ETp os pasetq ag lsnu sagn; oM; air; 
Jo small aqy pjoq sazje; amino aq; ajtgM 2urxejai auo 'asegd airs 
-oddo ut ;nq adA; aTp jTe zTsoM sagn; q;oq 'jjnd-gsnd y sst17 ui 

jqjgy-aayrjdwe jo adA; Tiara sazpa; 
-DE3E113 ;eTi; ain;ea; 2aigsrn2ui;stp awos act ;stun asagy jeDt;tiapr 
an ont; alp ao; s;mDSla aq; ;Eq; aut o; sums ;j ¿uol;EDyljdwE 
jjnd-Tisnd wos; sa,j;ip iiot;eoyridwe g sse10 saop NIg2IgHM 

uoi;taagildzuv g 6993 
* * * 

ADuanb 
-as; aq; jo ;uapuadaput ;ou use sauogdo1Diw pa ;eiado-amssaid aq; 
lug sauogdosarw pa ;esado -amssasd autos se uni ;csuas SE ATaeau 
;ou st ;t ;ell; s! sate;uenpestp s ;t ;o auo pue Aouanbas; oTp ;o ;ua 
-puadapu! Ajjeat ;oesd st ;r ;eq; ase;uenpe all; sell auogdonuu A;popn 
aqy aoinap jfa ;esado -amssasd anal s! ;t uain pue ;mama ou 
sMesp islam ton ;sag ally ;passes awns MESA ;sew sis ;auxnjon 

(a5u$ 5uWaoa.4 uco4 panuc ;uoa) 

TZ QZ2IOAA OIQd2I tr£6I 17T i?zdV 

www.americanradiohistory.com

www.americanradiohistory.com


r 

866`ZTTS sEM. saoj ;au aq; Z£6I aea6 
aq; aog 1,4j1,3 's;uawaatnbaa puap?n?p paaaa;aJd 
Lae?ptsgns aao;aq ;nq 'sa8aega aag;o pue ;sala3ui 
L;uoá?w 's;Uaw;sanu? uo ssol ;saaa;u[ `sasuad 
-xá ;uawdo?anap 'uot;etaaadap aa;;e '8£6I aea6 
aq; Jo; ssol ;ax-Luedwop s;anpoad Of pa;?ua 

'Z£6I aeaL aq; Jo; Z86'L9j$ 3o ssol ;au g;?m pa;sEJ;uoa 'salegs je;?dea OSL`LS uo aaetjs e s;aao ZI sub INN,* `SI6'9$ `s02JEg3 
J amo pue UoyEjaaadap aalte '££6I JeaL 
awoauj ;ax-saue?p?egnS pue Luedwoo anM awad 

'Zb5'698'ZI$ q;?m Poled 
-moo '9LS'ZO£'£j$ `sa?;?qe?j ;uaaana :Z£b'989'I4$ 
g;?m paaedwoa `606'496S6$ eauo;uanU? I££'LZL'£$ ;sa?eee '89£'£LS'£$ s;unoaae ,sxaediuoa pa;E?3 
-osse :LOL`Z60O3 ;su?e2e 'L40`60S'1I$ algen?aaaa s;unoaae ,saawo;sn3 :ZS8'£0£'8$ ;su?e2E 'y98'9L6'0S$ 
sa?;un3as :b91'ti08'L03 ;su?E2E '£49'j06'09$ `gSe'J 
'60£`86b'61$ o; pa;unowe uo?;onpap aEl?wts e Z£6I ul 60Z'07,61$ Jo ;amine alp o; sn?dms u1oa; 
apEw sem sa?aedwoa pa;e?aosse o; saouenpE pue 
a? s;Uaw;sanm ;o Um;enjenaJ ao; Uo?;anpap V 
'SLS'08S`9$ g;?m paJedwoo 'IIS'64I'9$ 'uot;etoaJdap 
=06Z'Z9I`L6I$ g;?m paaedwoa '89Z'L£9'9£1$ 'saps ;au 
!Ojj'b06`6I$ Jo Z£61 m awo3Ui ;au g;?m paaedwoa 
su '8£L`6Zj`£I$ 'saxe; pue sa2Jego aa;;E awoam 
;ea pa;aodaa Llsno?naaa-LaedwoD ou;aalg jEaanáo 

SiaI 
v 
Q.LIA 

V I,L 
3.J. Q0D 

¡ spuaia; Aunt sm Jo; uolun-al ;taJ2 E 

ag I11& ;Egy aun f ui 3110A MaN u! 'Inc! 
anp s,aH 31aaM ;sEI wos; pays; SEM Ja;sog 
3pE fuag; amp oipea ;o saiorois;ui ato 
;nogE asow pausEaj sEq aq :mou Duo mpg 

alum pjno3 ag sAEs sa;ad ;ng 'o2E ssEaA 
lesanas 3joog oiprs E a;oJM uoxlQ salad 

OIpEa uo 3IOog E 2UI;IJM 8I 'yoNiM 
;o saotnottt ;aigo 'aaputxály 'I Id 
aTE a" Jaw j[am ;no o2 ;ou saop galgM 
Sulúmop o; posai put 'a3uajpnE antl 
;o a3uasasd aq; ui aouaipnE uaasun J1aq; ;32 
-Jo; s;st;JE puE 's;si;.IE aq; jo so1;uE Main o; 
aJ;raq; so ui ;uasasd ;ou ast: ogM ssaua;s11 
awoq-;E-AE;s ajl; Ag Pa;uaSaJ apE sá3tatpnE 
oipn;s ;Eq; laa; aq-;Etj;-saamod ata uoi;E;s 
oipEJ a;n;sE ;rg; Ag dn uani2 uaaq seti- 
asrEag;-ar ;ssg ato Allras sum 'Arm ato Aq 
`4p1gM-«s1y aq; ;o as;EagZ s,yDY1IM 
S3SSVd .,?IIV 3H1 .3O 32I.LV3H.L» 

-gor pug E pip all 'IEnsn sE 'put ';seo 
-pEosg iEi;lui sm ppEaH uE2Jon upjaH 
saoEjdas aq : sao Jano sapas salPojaN 
AEMpeoJg ato ;o sE;s Mau atl; s! jjrgsstn 
;Twang pjo23pan;s a;aso pue luc;JEysI 
ouiN 'allasuod Esog 2uuse;s sapos pjag 
-sa;Saqo Lj31aaM-aoiJq; Mau aq; 'so; s23Unou 
-tre sr pauSis uaq sett 'so;E;uawwo3 s;Jods 
oipES '3pisg psoa sno; ajlinapnEA 
J o; pa3looq si ogM 'uosjaN alzzo 2uiZEldas 
3lsoa MaN ui la;oH jespuao 31JEd ag; ;o 
anoso 4nuo3oo ato moss 'ps£ Iisdy uo sao 
lamp swEJ2osd aourp 142tu AEpssngy pur 
AEpsany ;o sapas E ur2ag Es;sag3Jo stq put 
;austg sajsrqj wd 0£:Oi ;E Aupsany 
'ota 3lsoM;au Eigwnjoo so Jano ;sEOprosq 
ag II1M PuE ;oll3uoO ags.,, Pal;i;ua si il 
IEUas oipES ;sJg sui pagslug ;sn! sEg 'aJO;s agi pur nojjr;;aay sr sla,iou gons ;o 
soq;nE pauMOuas '2ujjglS4S y vId 
00: g ;e LEpuns gora 'sap sanO slE;loas JO 
sapas E Stn;uasaad si 'EIU12JIA Ui 'a;ITli;sul 
uo;dwEH ;ó apto pur gnjo aalo ata, 
s;aj;no Scio =grump auo puE usa';nos 
auiu 2ulppE 'suol;E;s autu-Ap1tI; o; 3jsOM 
-;au S;i pasraaoti seg pooMA1IOH ui sa;n 

ang-A;poa ;uatu;JEdap wrs2osd 
s,3jsonuau so o; aasinpE lE3lsnw SE wa;sAS 
Sui;SEOpEoag Etqumjoo ato Ag pau2is uaaq 
sEg 'stlEiolsnw uEOisawy 2unoA ;o ;tios;aso; 
ato ui wig paoEld seti so;onpuoo puE ';siutcd 

ssa 
-umao ;as fo suoilysui fo suoy;ygs4v pun s;ygvy 
oypv.4 ay; aauasil fus Nay; so uaaa vuovsp ay; 
aauanl fus saravma ;.ióys ;vy; a;anpuy o; Nlasas4 
sa;;mus ay; 140414014 aM o6 uvj arm so st,f S`p 

pup aas v fo óusy;asuos ss 1014 is 
`llamrpuv vay,sfv o; sao8 puv `.vg v fo rump 

us sy own `puassf sty fo toy;viol ay; s;aó 
1v¢ ayZ .las mom ;soys sty yónosy; anuarav 
alst,d uo 1v¢ sty say.iyas oyrm put, vJUf1;' fo 
sP1un ay; uy z[rn;s ss oyrm .casaput,ma ágo1ó v 
fo aspJ ay; uazly; soy aH saravrm ;says (`y 
pasy;t,usvsp ;so! spy maouz¡ arm 3NOdIYO sJ 

3I33M 3H1 ?IOd .LHDflOH.L V 

14014 jd]VaIL{VJ aG IJawaa a14E3jaELU 
-aJ aso'M 'Uaaso Auugo f ;g2iux puouT 
-Aeg pUE 2utjmOQ a1PPg `Plag;saaH AaJEH 
'uoQ apun ásE souog ;o s;san2 st ;uasasd 
aq jjtM own sal;lsgajao o1PES aq; 2uotuy 
jlEq ato ;o ;g2iu ag; uo So;Sy aq; woa; 
poisad Jno;-;jEg E;seopeoaq o; pa2utsse se' 
2IOM pung ;a1Ia2I s,qnjo aq; ;o ;gauaq 

so3 'lo£i judy 'ñepu.l uo Jo;sy ja;oH 
ato ;E Plaq aq o; jjEg a2Ed ;uosa alp 2uizp 
-ijqnd ul 'quo s,uawoM sadEdsmaN 31J0A 
MaN alp g;iM 2ui;EJadoo3 asE 2IOM Put 
`s31soMlau jeuoi;eN puE Etqumjoo ato g;og 

gflZ3 Sati3LIIOM 
II3dVdSM3N H.LIM DNI1V33dO-O3 

anuany tl;;13 cos ;e Jaq ;jnsuoo 
';ua2E ssasd E paau noL ;t : uEUioM 2unoL sjq 
-Edeo Lsan y suoi;Eziut:eJo ssauisng ;o Jaq 
-tun" E .10; sasinpE S;pljgnd s a's ;jaspaq 
J o; pauado seti ';ualuyIedap wEJ2osd ato ;o 
saPI1L1A qog o; ;ut;slssE Ja;EI PUE '2IO1Y1 3o 
;usw;sEdap Al1o11gnd aII; ul Ajsatuso; sum 
o'M 'uE';EN S djjula s;seopEosg ag; 
;o SUisop pue 2uivado aq; o; gsnjg lepaaw 
-woo aptly 2ui;lwlj Jo; ;Wan ;o ;oj ajogM 
ansasap '~jud 0£:6 it .itpsaupaM goEa 3laoM 
-;au ZIM-DEIN uE iano 'wrJ2osd a3tnA 
si' put sEwogy sajJECjO u'o f ;o ssosuods 
aqy . .w.d 00:6 ;e AEpuopl 'pro 'wrp2 
-cud auurxo2í so o; pappe uaaq seq ogM 
`psEM uajaH st "WM o; pawooMau sa;o 
-uy wd 0£: 6 'sAtpls,3 : s;sijEOon ;o 
op; sq put EJ;sagoJo s,uJams pjoJEH tI;IM 
Jag;a2o; 'patx2is uaaq sEg 'Lgsoso El E sa2uis 
'g;Iws A111g put 'snog ;jEq E o; papua;xa 
uaaq sEq 2IOM uo wEJSoad uEw2pag Jag 
-qnjg au, wa, ;o ;sag a" g;iM ados 
put ppu jji;S UEJ puE 'purgmoa r se Aauow 
;ssg s1g patina aH EUE;toylj u1'put.' E uo 
do ;g2nosg put 'E;o31rQ g;nos `sjjea xnocs 
UI wog SEM 'JOUA; j 'A;sEóod Ugo f 

aNVHMOD ?ION3Z `x.I.aVDOd 

pjsoM ato u! ;saug so ;o auo paps 
-UO3 Si saun;uao qoLi pue tl;gj ato ;o olsnw 
uE1JO2as9 ;o uoi;oaljo3 sp.; ';oE; UI : S;dIJaS 
-nuEw aJEJ JO ao430j103 e st ';sluE.BJo OgN 
'0;14M Ma-I s;si;JE aug pur sjE2 gams 
;o ajdno3 y ;JE;s ato ;e pip Aat.p se Mou 
Jaq;a2o; 2ußjJOM ;O ;no un; tp.nw se ;stir 
;a2 pue 'saeaA ;g21a uEq; asow ao; ssat>;ZEd 
uaaq anEg Lagy 3I3OItod IE1mN t1;iM ore 

IIE;aJ jl,ags uol;sanb awes a11; aaA 3jse noA 
31 pue : ;SantjuME-I aaA JaMSUE Al;dwopd 
mats 'JIE ato uo Ja2Uls-;sluEld-Jasodwoa ;sag 
alj; si o'M 3pollod launyv 3jse noA ;I 
suoi;iqwE jps;suiw jn;q;noA pue poogAoq siq 
;o tupi spuiwas ;! asnEOag 'orueg ato spa; 
asd 's;uawns;sui jtolsnw ;uápassip uaa;;g 

UE'; apow JO sa;SEw S! ogM 'sasa2j AJJEH 
ssaJIUIpE ogN sl' o; AEME s3joog 

sani2 aH Sa3jrg,o auaang JO auiEU uaO alp 
aapun saI;31M PUE 3iM PallEO amnion E 

ual;lsM sEq aH sog;nE pauan; 554 sa3jeg 
Iiqd I pauaddEq sEg ;SSOM au, 12u! 
-UJOw q3ea 8uos ;sag ;Eg; Lg s22a 2uqwt; 
;o ;1gEq aq; pauuo; peg saaua;sij ;o ;ás 
JEjn31;.IEd sup-op} so ;o ;un000E uo 11E 

`s22a pa1iog-patq ;ea o; psi saaua;scj acaq; 
2uiuiejdwo3 ssauaj L;uaM; sano paulE;Uo3 
item iato SEp ;au agy jensn uEq; aa2uol 
Aug E pue a;nunu E uEp sagwnu lug nalg 
Aj;Ua3aJ 'AEp auo sa;nuiw ;jeq put aaaq; 
so aasq; pawl; Aljrnsn sl 2uos pig aptly 
aul;noJ apto pa2uEgo Latl; asnE3aq Lidwcs 
'2Ulupow Ja;o ato s;se;3jEasg poo2 Lj;3aplád 
;o ;oI E pauina 'S3jaoAyaU OgN saA) saapE 
-trepas Sulusow .tjsEa 'oui, REH UOQ 

a3'IIO8-QHIVH 3O 3SV3 V 
31JoM;aU 

aygM-ogN UE sanO wd 0£: L ;E AEpsany 
gaEa : pa£ Iudy uo 'Saalzzls a'y ;o auo 
'jlpssng Auuijof q;1M sapas 8ulutE;Sns OgN 
Mau E uo pudo 'ssaJ;s2u6s apuojg 'tiara 
uAj)JEo alpluEJa al;;il Jlalj; ;no;;iM 
op o; aAEtl IRM mud, IEaauaO aq; os put 
'wESSoad a1pq; uo wi' dap3l o; aapso ul LIE 
-IES Sl' paslEJ a3inJás sai;io so lug; puE;s 
-Japon I;ng 'uces2osd aaly IEJauao Mau so 
uo Luuag paulof aAEq o; SEM /sped 3jUEaa 

s;uana ag; ;oEUa 11iM ssawso;sad otptJ 
UEaa;pn JO ;SEO E puE `SDIJDS sIE Mpu ag; 
paw pUE a;uM 111M `ipussio¡ a140 H satpp7 
aq; ;o so;11ia 2U12EUEw sawaO; 'AaUiEjy 
-oEyl 3 ;aagog leap' ;o a3uew011 
;tE;Ejq aa';EJ ato tI;IM `Saa3joEd ;rail utoi 
-Platy all ;o dlgsaosuods aq; sapun 'wd 001' 
;e AEpuns 'pea 'Sa;E;s pa;iun aq; ;o AJO; 

3I;EwEJp E si saws OgN Mau aaq;ouy 
wd SI: Ij ;E .Cs;unoo aq; ;o slug usa 

-;saM aq; po; wtJSosd atj; ;EadaJ 111M Lagy 
3IaoM;au apiM-uoi;EU E aano `w d Sj: L ;e 
'AEpan;Es ;daoxa 2uluana AEp-4aaM LsDAD 

`PJ£Z jlady si a;Ep jEUg aqy psraq aq 
IIiM Aatj; g3iqM JaAO 3ja0M;au aq; ajgnop O; 

Japso ui '2uluado nag; pauod;sod anEq =so 
puE aua>) auil; aims aq; ;E Ja;;Easag; 
AEpipa puE LEpsaupaM 'AEpuoysi 43E0 pue 
`wd ;E `q;9I Iudy uo ZIM aano 
aa31En0 so; suado aH oipEp Jo; rep ;samaU 
aq; Si Will slug a2Els Su13jEads ato 
o; u.m;as o; 'oigM ul Arid Mau E u0; 211! 

-3jooj si 'wES2osd aom f adEaO .S,gojpM ato 
Uo ogN upno pus; 'gam stall 3jaoM 
-;au ZfM-ogN tie Jaw 'EJ;sagoso s,ua2ox 
LpJEH 'rum wd ci: {, ;E LEpu)yAI 9E3 
pest aq I11M aoily saouEaEaddE 1EUOSaad 
;o salsas E asp 'o2E3itIO ui sauogdosZlw 
OgN o; paumai sEq Aof a311y L'ciEs 
-Soigo;nE S1g 2ui;uM Lsng st uosjo f w 

SlI3H.LO QNV 
HIM/ 3âVg `NOS7Or 

3jsoAuat ZfM-ogN UE 

UO wE SI:Oi ;E 2wtuow LEpssntly pue AEpsany IpEa pies; ag Mou AEw pue 'S3jJOM;au 
paq3;ims osjE sEq `Airs; s.moL Aq ut pa/CEO pue pa;oaJip 'ua;;uM 'ay ato ul sajpsED 

w E SI:Oi IE AEpJIt;Es ;da3xa lep-3jaaM Apana '31p0M1au ppa aq; puE gyg,M sano 
paea' Mou an Aagy S3jsonPu pa2uE'o anEq 'urg put n 'EJEjo wd 0£:8 `ZIM 
sano ;t{2lu LEpsany IpEa 'aotp puE EJ;Sa'3so s,sa;jEs LJaEH pue 'ouESdos sEjndod ;aU 
-uag sno-I 'auo;uEq pa;ou ';jnEgigy pESUOo Sam;Ea; UIEJ2osd pnoq-;jEg auEjdESJa,1; Jaq;o 
agy MOgs 2uitiana AEpJn;ES aq; so; do-;as ato pa;ajdwoo Ea;sagaso S,uo;LEH ajuua-I pue 
aawENaw uIEgESo :;a;sEnb alum 'SJEIUEjdEpJay a" ptp SE 'paziuowsEg saa;sls uoxEs ata, 
auogdosaiul ato o; '2nEj 2ulsnwE puE A;gEUOSJad gsaJ; E ;g2noaq aH JE;s Mat aq; sea 
auEgSs, ty 'wd 00:0T ;E `aygM Jaw ';sj£ TIEN uo ;ngap s;t apEw apEOlanESy auEjd 
-Eppay mat' au wd 00:8 ;E LEpsmgy gZEa paeaq ag iI1M tpi'M sapas sup ;oanp II1M 
pso;nE;s Auo;uy satptaad E aq o; REO ato s;a2 ogM appuiE;unow L3jonl-o2-AddEg E'dwnso 
aqÉo ;o ajOJ 2UipEal ato anEg IIiM 'suiE;unow aassauuay aq; Jo ani;Eu E 'ssnES;s ;Jagog 
,- AAEa+J pUE S;IJ>] palm sapas Mau e g;iM ulE2E 3pEq Si 'SJEaA )M; JO; a;uOAE; E gons SEM 
sapas al3pnsLáuoH put autgsuooyk aso'M 'sawjloA njn-I -Dam aano pudo anEg stura 
-cud Mau jEJDnaS 31JOM ;pu ZfM-oaN °wd Sj7:6 ;E SLEpUns Uo '3laaM E poUO Alu) 
pJeaq ag jliM puE `ajnpagas Mat E pa;sE;s sEq 'A;1JOq;nE q;leaq oijgnd uMOU31 AjlEuol;Eu 
pue q;lEaH ;o parog o2E3itjo ato ;o ;uapisaJd 'uosapung N uEUIJaH Jo;ooQ 2usn;Ea; 'q;H samtapy sloaoli sajnpagas oprp ui s2uEgo awO3 2Uids atl; WM. 

3NOHdO2I3IW 3H1 NO S3ONVHD ONII2IdS 

uasulag aaijy ICg 

smtudS uopv is 
17£61 `17i nadd C11210 OIQd2I 7Z 

www.americanradiohistory.com

www.americanradiohistory.com


A 'N 411°A MaN IsaM fil 
ANVc114103 OIQd2i 312V113 t1 

'aaud ;alg Tain ag Auto [aa33Eq 
saltslq 0;loe-93. e 10 `saladwelTlgw SZ o3 
OZ puaoae 1lagL11e3 ;paalp apoglea e a! auogd 
-o337w aq; Duianpoa;m 
[q pap!9.oad ag [mu 
uo!3s;!axa agy aseaq 
pale!d-wnlwoaga a 
alsa ata 'sagou! 
'lalawl!p 4p191110 sno 
-na!dsuoau! pus [pueq 
g3og pus s3nsual3s 
asq3 [aaanba.a; pool!' 

;o 'to!;s;!axa alOe-51, 
twambaa 'sumo 002 
a3rispMw( luoqdol3 
-!w lads! tlu11sa21-aoq 
-na 0o33nq-essun V 

3H0Hd02IaII1 ZadV7 

'AIla 11OA 
MaN "IS 91St 'M Sil 'QZ2IOM OIdV21 'idaQ uo9d4a3lgnS saado3 SuQ ss?m ;ou 
pu noS ;vq; os Ieetauaa a? puas asvald 
'o;vp uoT;vadxa Ilauvaa 3I 'CI-1210M 
OI(IV21 3o do3 anoA 8uaun1;uo3 aaddvaM 
uo a;ep ao?;va?dxa uo!;d?a3sgns a;oN 

¡ luElioduzI ¡ siacuiascins 
40 '1 11 7S 43B 31M iT 

QZ210M 0IUY21 
vopduasqns supstza sankauaa 

Cil tua ;( envi arsald Iaaa; asag3 ;af pus 
ilaoM o!psg io; uondu3sgns sasaam £T 101 

Bt'T! PmS 'Enid alita pus mira ;1 S 'En 
asddo:l gala 'toa! a!gsa3leaas V 'enta Ói 
'aam0d 0Q ao QV s3[oe 00T-OTT uo siaOM 

3 3 il 
NOM OHixMa'IOs 

'A 'N 511IOA M3N `,1332I.LS 'DSP .I.S3M SPI `a12IOM OIQVII 
'p(aalsoa (Sgaem £I) uopolaasgns u ;uow -eaa41 10) o9 -I) Pues puy tuas-and lapa() 

*sain; liens an; 
usq; a'om Sou JOJ en:a 3a1 
10g20 ove Jo 1o;ell;aso tan 
3 -e 2upemoa aoJ plpualas 

'as1 laluaa 
ou '91109 OTT-a £epuoneg 

paade) -1e2 
-uu silos 23-V ólepuoaes 

'1310u OET90I- £aewlld 
831111O4SNVg1 1:13MOd 

p(ea318a lues 

-v4 
VI-OT73d lepao pue (sens 

9Z) ooF ;a {anegns 9.y ;uoa 
-vil I JOJ Es pues -7ua3 
aaa To ao e3eanan ua 02 
u0TlswloJu3 1243 1Bn1 no[ 

10912 219;9g J4 paempg 
eq enloquw eaue3npul `I aqy, a3ue1Onpul 39.43 e3np 
-mat o1 P0P 9U ale aeiawe;p 

8¡. mimes eus 0o alpe, Jo put)( 
eue jo Ballu £uew mou ;set 
pue 838Bee18a Guo aasuepuoa 
eql aoJ pet!nvaa e{ eausß0p 
-ut Met 3801 q1o3 1141 
1JODq i 19m34 q 0; sepue06 
-911 81330 Jo gaula) 041 
03 000013 o3pne 9123 ssolaq 
3801 02014 43uenbaaJ eue 
101 vitae £nuenbeaJ - o3psa 
Pula 01 Bealsap Net 3021 ue3 
900 SUI 13304 ;sas23q e4y 

1JS¿ 
02a' 

I01iI.103sue.xi .laMOd IIutuS 
3100E1 'IV.LIA 

(p{eaeaa aaulsoa lues 304300 pus min; assq uoa)3FA) 
(sansei 9Z) 

110339p3eqns E) Jo3 e3aAaos eeJgi '(sa3eam 91) aolidlaasgns 
Zt 1gJ 8303Pos gai 'lsaaem 8) u031a{J3sgne TB aga levas 
eu* pelas Belas3/eaaa 1103 seo3-mol uolel3ead u esn J0J 
pue 'une Jo uo13se1asela aoJ eegn3 eeag-0o1;33A 431m e8n 
Jo) eau aoa33lA J0 epa01 83agaoe e3oq-séneét 

e g 99) mail 
-Minons 89 aoJ anoJ 110 ao (sensc3 Z9) uopa3lasgns aso£ 
-ato JoJ dan; eue Jo (s>)aam 6E) uoF1d3a3sgns 63 loJ om3 
Lua Jo '89 L9 '99 'OE aagnl aseq-uua331A auI08dII0J 041 
Jo om naos pue uo31d3aasgns waam-91 a0J Zt puas 

S.1.33I3OS UNI/ S311fl.L 

ese4 agni se paon st uo13310 
vaga s102am 9 0043 Joma) 3s 93111)380 os 10 sle3em 01 
30 2u ;;a nas° atm anua 30 seul Begn7 se el18)n3 {leed 
'evlgeluoisa 380w 618 rylneaa 043 3034 '40Tq sana ao(33np01a 
Jo 3203 03004 )ep03 tu 84111 g30a 03 61888/000 8T 00(00030311 
)1339.1334 *astiqua ;ou s) n 420043)0 'sued010a 3aggn3T 
saule Pollua ate Oq pedo;a0ap este 3I 'uo1331A Palita 84 

11410)101 LOU 941 83(1330)0)p mental 00410 Ils aoJ 13104 
30991 03 63813003 estaa3u( 8033u00001J 043 se aseaaa0p 
808801 04.1 8103ew)1ua3 99 ;s e3q)weae)p fou eta 89880) 
3eeq eqy Be3auenbeaJ 4234 aoJ senaedo311 e)gs4aswal 
;sola smogs 1841 pa3npo13v3 uaaq soy 3333301019 MOU V 

3AVM-.LUIOHS lVI33dS 

'SaoITIOa 3DVLSOd INES S31Ifl.L 
(Sanes; Z9) uo4;d3aasgnS 

0990 mJ ano; Lus (8anss3 93) uol3aTa38 

-que oo'£B aoa anal! 091t d43 Jq 0083 £dV 

'9B1 'SN '68 '98 '(6Z9) '18 'AE8 'Eg 
'BL 'LL '9L '29 '69 '89 'L9 '99 'E9 '66 '96 
'11 ')1 'Tt '68 '£E 'Z£ 'ZZ 'sZ9Z Ld9 'MD 
'Lire '1V9 LâZ 'LVZ '9VZ 'WZ £Z9 '9VI 
lumen 8I 'u043ap3sgnS 09It aoJ agny 000 

sansa 991 9LI-000V711d (E) 
lao( ;a(la0gns 00811 I '296-auQv-atta (8) 

sens; 80; 91I-0QVuUd (8) 
'uOTidpasgns 00'818 "89P-OQV-uud (8) 

iene) 09 9LTQV31Id (t) 
'uo(lapaegns 009) { 991-«y-aua (T) 

'7111 
31 Muent) sasmiastnusm 013!4 o(psa 
1oIOpeaa ae(mead s,sap0WV Jo duo £q 
epew 911 pue 801101 amnios; 0o m'a 
-ans 9n1 asagl pepleoaa 9.q 38nm clown 
-003 a9{un3 appal03p-an pe38nlp1 a 
)0uusya ele)pemaelu( 043 43lum o7 030anb 
-011 sul sto eausua7u)ew pa)18nbaun 3034 

saauuo3suvay a;vapamaa;al 
0I2I.I.33z3IQ-2IIV 

satiny 
3o 

uonoops 
aloiduro3 

( sanes) Z9) uo) d(a3sgng 
1880 -ano aoJ 0)s are "(sana) 90) u0ß13(138 
-qng 0019 10J 99'93 Sn (sen881 91) uo)3 
- a{a3sgne 00'8$ 1OJ 89403 semis p osti Say 

'88 '08 'VIL '99 
'19 'L6 '96 '6£ '88 'LE '98 '9£ -TE 'OE 

Ï óós VTé of B3 /agnS 00S 
'AI 'vira 

000 
Bmn)me3d es pelago 

BSI 80g03 ee30eaen0- ;0001038311- 00p -9t 'mou 
-pusaq p0Bae3;j 0p010- 31e4OJq eu!ao110J 0124 

sanes) 89 9Lt-aaa Q -aud (8) 
uo{3ap3egne 00'91 { 89P-au034-gua (E) 

saust 68 9LI1101(-3ud (8) 
uonap3sgns 99.68 { 99P-aan-3ud (Z) 

senssl 9T 9LI-Up(-aud (T) 
'uonaladogns 00'80 { "896-0}4 -alud (T) 

J0WJO18uwy 1118IS 
Pilo 

-3so0 lues 17eí 3e 8I £3T3uen8 1a71E 
-TP 4au1-9T/T-8 '9111111 010910101e 4014 
qd016 ui pampa; 4I8 'ul 3(304 saaeuapuo3 

epjgnóplayó ea 
qua 

'1 a§ 4l LTaooa>i 996 aod 

saamaoisuvay a;v?pamaa;ul 
0I2Iy3313I121'VOIIAi 

p3sdead 938380d 1935 (800083 39) 10J ao32(113sgne 080 -0110 10) 00'9) Pues pue oyfiy-aud 111)10 
Tain ll4m 0091 1s1P e3oUM 311 OWT 03 OOZT 90 u0ß830 amos 9319i 0913809 pueq lseJpeoaq 90 ;t'awlsn(pe 900 41308 

3931131380 eq3 an suri pmpn)ou; lepuanbelJ 0303990130101 pue ;Ba3ps0J9 s an moto; aoJ ;ae128 uo)1an11sul (eatgl )3s 
00 v;aost aols)lT3 0 mue 89)193309 10 rp as 82309 OZI-06) 1o1e11i3so 3891 p0103npg01 lapon ;mafflu 1o) p033adin 
Euee3p imana 3aeuapuoa aoJ loua( auo pue (1093 1013 

10 03 alemana 9388330p93 038puo308) 300100)8911; 0032833)800 
Quo ul 1,)034 100101331 ulve aasuapuon auatal 906000'0 auo 
000410080 )83001 990 63131 p82)339 -3e36m auo JO 3830000 anea 
eli1 003peea- cauanbelJ 33OJ39 eq et /018333380 093 151 
3vyy ;8(p 041 0o 340)3 peaulad01T 9 '0330001184 £q 'pueq 
38sapeoJq aan9a 041 pue 8anuanbe1) e;s)pe01la;u3 1a403y 
puai pue 38 088 01 881 0108) 8383uamepuoi Jaco o; 
3078333380 1801 9018309002 -38830e390 e 0u113n338u03 10) 
vana 003 ne 03 £3300330dao 1838 6190 ano0 8( lila 

lOIVI IIDSO .LS'3.L 110.3 .LIUn tNIUf.L 

'410 K1OA mati ")S 435b 

3saM Et( 'Q'I2IOM OIQV2I '3au 00'5$ `aaud 
sqde18 50I `salqe3 0£I 'suo!;Ealsnll! en; 'saled 860i 

*amnion £puEq auo ut s;1E palllE 1343 pue o!pea 
10 play a(o4m 3343 8uuano3 e;padol3[0 s áalE1Q 

snowE} a43 }o uo!llpa g)5 V 'ualQ OIpEg 1o; 

a)oog a3aa1a)ag paepuE3S aqy 'SJINO2!.LJ3"13 
(=vs VH 3O VIQ3d0'I3A3 5,3}IVT1Qn 

'[30 )110A max '.1S 

34354 3SaM £bT 'QZgOM OIQV2I 00'S3 `03ud 
alqmg 'suor;ra3snll! 099 'saled 988 81a3gaw 
-uadza 'uam a3l.uas 'saolelad0 'slaue)sap 'slaau 
-Otto ao.I no!3e3npa JO ;uau:3aedaQ s3;asn34a 
-E81Epl a343 I° 34log '(aa;soM 3 n4o f puE 1a[ow 
y smurf Sa sa1n33!d uonolll punoS pur uo!srn 
a)ay 8u!pn(au! gOO$ONVH OIQVä 3H.I... 

'A3!0 1I1OA maN '.;S 4)56 3saM 
S6I 'QZiIOM OI V2I '00-6$ a331d lauullag e [q 
1139.9 poo3uapan (!85a 8! ;! 3r343 aauurm 's gain uu 

paaaeo3 aop!sala3 pur 0!1351 10 ;3algns agy panoq 
g3oTa :saonliaisn!!! Ssa 'saled p6S aanO 11o1amr0 
11 samsf [q 

, 

NOISIA373.L QNV OIQVèL 

[7!0 al1oA mati "4S 
gi£IT 'M ZZ£ opEleA)V 'V laeg3!yQ 41uM )aA(4 
-131103 gs!uedS salua pue muais pue a02og le 
nions. )E;uaw!aadxa amos auop sr34 :dogs a3rA3aS 
o!prg 10 6331E1aqel o!pEg 1ag3!a a! 3uE;s!ssE se 
uon!sod a;Elapo02 salTSap 'a3EnpE18 au; 'a3n3!lsul 
D11i]aaal8113 o!pEg )o;)de0 pur 'aul sa3nl!3sul 
V'D'g `30V AO SIIV3.l 9Z NVW T)Nf10A 

'A 'N 
'a02og ';S no!afI £OL 'aa9u0713ag 3 luuaau 
-glua Jo )oculus aa7)neml!IK papaal;V uo!1e3np9 
poilas )e3u;3ala s1E9[ om,j, dogS a3!naaS o!peg 
10 Llo;eloqe-I le3u;3a)a ao o!pEg u) luElsrsnt 
sE NOI.LISOd 33II1 Q'TfIOM NVW JNf1OA 

A 'N '1a;sa43og '111%3 bbI '071010 'uo13502 
-103u! 0a11 sSV30I JNDIVW A3NOW HJV3 ai 

srouq(I `isan4 
-ua13 'aol[ES L85-[pa02a1 a02011 ,Sä31I3WWVIS 

mnmau!W 00'iá-P1OM e aL 

sivau,iasilaanpy 
pai1isspID 

uopy-pnÓ 
'A 'N '11aoA maN ''3S 4356 'M SN 

Q'RIOM OIQd2I 
'.Ld3Q NOM{ : ssaaPPV 

00'SZ sa!pueg 8u!01aen 
43!35 'lenuuW T 11! £ to!;eu!gwgD 8 ,aap!g 

OS'TZ (III Pus II 'I 'slop) [peaa 
mou Imam! I u! £ uopsulgwoD s iap!g 

OS'L III awnlA 
0S'9 I'IOA a1133!(dnp IOU e90Q-41 aulnloA 
OSL$ !1nn1W 

8]alooqS a)qnoll, )unladaad s;1ap!g 'I awnloA 
: os¡y 

p?ed;sod 'OS'Lá ao?ad 'AI aulnloA 
pa[oldwa s! ws!u5y3aw Tenowaa ldels 

-9! 1eq niant sluua;uw (o ;saug aya 8ubio(dwa 
;ea) aeoo( 1! 3I 'III awnl2A lo; pa[o(dwa 1941 
03 !eapuap? s! AI aw01oA 0i psa$edaaOpu!g OTi 
-!xoadde 10 (5;03 pusJe e 8o!llew 'eaiud 06 ;noge 
s(e303 '83900em ay3 40 !se $u!aano3 'zapu! aya putt 
luawa(ddns a3e15dae e u! sa8ed OZ anale :aapulq 
1501 08003 a41 a! salsa 040T 3) 111 5534 AI awnloA 

'40P!7I 'd uyof aalt 
-osadu.! aq 11:a VJVp aalasas olpas fo os" 074111/ 
sysoa:au tv0u:3ala patv3l¡d80o0 01y81y y;:a aots 
aqn: ZT puy 05 'g ay; otus y0vg-a8v:s saa:3334 aqn; 
snof pur: aasyt ay; fo ;no 8usssvd asa am 581s 
-ap saa!9331 ospVS o: pas7ádD a3uaa3s pasvasaul ;se: 
-asOf ssasnt3vJnuvu{ saa:a3a/ yt?a :30J503 u: Saao: 
-vsoqv7 y0svasag saualgosd aalasas o!pvs xa7d 
-8003 fo ;117a ay; 0750 s! ;! pun ' b£6T BuunP 
8u!1!asas omis us 043 0235 0 ssau7/a ¡/!02 uo,l 

ssaalaeas olpvs jo dosa ££6T 
ay: dus3!asas maya: asn7svf puv ssaa3ns uaaataq aJSa 
-saffsP ay: uvaut j/la d!yssauao s;s-es:snpus olpos 
ay; jo 0so7sly ay: u! pa0nposá saaa ssaa!aoas olpvs 
pa:v3s7d80o3 puy 3+fstualas 75080 ayJ saao3 Al a80u/oA 
Io s:ua:uoa ay; asttaoag ;mi; fapaq ay; u1 804 80v ! 

0:!ssaaau 7a71a v aq 771a :! p!o :ua;so80! 
5v :snL uvy; asolas aq o: pauNsap s! Al a:unpm 'eau a7lasas ay: o; spsv 7007£0á801 so p1s002 8usa! 
-asas ay: us a3v7d slay: punof ¡p put: 7/ '! S381:0704 
panss! aavy ! s70nua80 ay: 71v fo :uv:so480s ;sou 
ay: s! d/ autnlod ;Dy: 0VS ol ata:!say :ou op / 

'££6I 8uunp Nos 
saaA!a3aa aq; [q paanpoa3u! u8!sap (o smasgold aima 
-ua!as [198lq snolamnu a43 8upegwoa 10 amati 
anoA 9 A awnloA A;!n133e o!pea ;0 51830 
61 ISSU aq3 8uunp aw!3 Aue 39. u5g3 pa3e3!3d 
-0101 910w ag 11!m 6£6T 89!anP DNIDIA83 

.Ialoogs Imad.Iad 
AI 1°A 

mapi?I '3 u9°f 

',LAO Isar 
(I "I -dOM OIQFT2I tE6T `i-T iud\-7 

i 

www.americanradiohistory.com

www.americanradiohistory.com


410 voA N1AN 188.14S %5t }seM CPI 
ANddWO3 Ol01l1:1 318V11311 

0O1VZV0 VOI QMHS ,LOl1! OQ 
aapao ,y;ïM ;uas si ;unoms Iln; ;i %2 
;3npaQ Saanilap uo pied act Ssw 0311E 
iag uapao Suana 'opt paainGaa el %0Z jo 

glsodap :sum/ .alas aocjd o; ;3algns 
pua llaoa MaA1 gp 3 aas saapao QV 

50'14 

S66ß 
IaPo14 '0'Q 

.eqnu 083 4112s '0'V 

'null 'o'4 1102 Oit mot' ao stagy/dun 
jo wad aamod an woaj pazieaaua ag vea ya{yes 
plag mulo 000'6 a sey lepoW o'Q 'uollszisaaua 
aalseaa amazed pus gl8uaals piag aayi{y aalleads 

e111 soma qo}yM 
'Iioa Plag e41 UT 

nape eense sal 
-i0 1i11M sawaaj 
ez{saaeo 8u{uedo 
.,S4Zi e 411M 
aiysq s saaisy 

tepow wniaolipnE ..tI 

3Iy1itlN.La 
Tanpoupny 
031 so 0d 

IMO3XO 
05't4 
SL5S 

1apo111 '0'11 
wan/ '0'V 

seqnl wino Tina 
gsnd ao emus aoj 
peg on óew aatuaoj 
-susal indpno 'sumo 
005'Z je 0auE1slsaa 
plog s easy siepom 

oQ aagpoaa OSZ sasn 
'oV saaól moo pausing 
uo{suadsns luiod oaayu jepow laeauoo ÿ'til 

ZAI30NO0 
'OM pue '3'V 

aM O,3 XO 
565S 00100 ano 

daap %g Pu4n1g Z g1 
:lapow ZI inn jo suoisuaw 
-iQ eújlunow esea 02 cool 
-ioq eyl uo 1e>faEmq s 411.n 'lynpan nuipuslE slaunew 
oMl 0204 slapow ZI eyu 

IWVNaa 
i iOZ011QNI 
'MUM Zs 

aN1fxxV.1 

Sr" S ^.... salad l'aauuo;suaai ana 
Ono qt:M wow 3Qi 

56'SS _.. .._ Walaa ('nqnt gild 
e;01(1mo0 .10PoN VV) mqo 
0093 si lapom 'J U 
ayt jo aaus;sisaa plaid 
Paaulaojeu9ai lndtnn 
anoqllm .10 glint apis 
liven ara sworn 01-0 

many oV aanp 
aasuapuoa alt 

-allwtaala SaP 'Ma 8 
un pus aqn; aagitasa 
08i m y;im paddinW 
sag elapom 'O 04 
reaaglidas aamod aoj 
act etaa Auinlaaaa aloa 
a03 uaapom yi sen 
araj altmlins 34 sallaw 
aalleaus slap jo salami 
-sa Aullpuag aa2sod 
snopuawaa; e y ,i 

SlsS0143 JalcadS opucuhQ 
3Q puo Dy uIMPIoB 

5L ZS a3ud 
iisaano deep E/16 `aa;awn 

ip apis;no 0 :apam Si;3edwoa Isom .Sigeaapis 
-uo3 sal;llenb uoi;onpwdaa lauoi;3ojaad sa3usyua 
-a.ln;saj anlsniaxa ua 'auo3 alp jo aas;ans pa;b8na 
-a0a aq; a;ol,l uaaisads isuoi;ssuas sig; jo a1i;.ta 
-doud ai;snoae 8uuoadwi Si;sau8 'alugs; 8ui¡gbq 
'nag 'bloods s g;iM pull el meal Islam Sparkle 
aa; 'paaa;uaa Sialsanaas si aln;emua tiaiq; aya 
laid= pazisaano snwauao 8ul;ssig ao Sulll 
-;sa 'uoi;.co;sip ;nog;iM s;ion 

046 jo asn s;iaaad galgM 
uawaojsusa; indino ui-;iinq 
aloD' 00'98$ sbg8iq seaoj;sil 
y3iym saalleads 60i pus fl00i 
-VO01 'V'0'iI aa; tu pasn auo 
lsa';uapi ay; 81 spatula situ 

SISSVII0 
aIZ3N9VW 

¡Xnluinna panui17 

80'L3 salad 710A 9 

569Ssopd 1ePoj8 '3'09613'031-1,1 19P093 nR 
daap 8 '4n14 ZI-suoisuaWiQ 

Wnq 0V mnmllyW aoj aasuep11oo mnq s 
Mils town aagilaaa .up ß pasn lapow :aauuoj 
-sun; maim undysnd It pus plag wyo 000'1 s ssy 
lapom pQ luaaana g s11oa 06 ss Mol ss eulsn 
WapsóS uoileagllawa 
owns jo adól aesaeee 
sup 81112010W0 laelaa 
-aa Lue quas een aoj 
papins óllenog aeg 
-lldme inaaeMOd 1dOw 
inn aoj elqeldepV 

SIS WHO 
li3YV3dS 
au1lVxta 

'OM Pus 'WV 

S S31111a3d 
56LS [aPOIR '3'Q 56'68 {oPójY 'WV 
alaldmoa p0nddn8 Ol paa}noaa euluado epjeg 
snoop ..ZE/L L pus 'awe % It 'Om ..ÿ4Zi saans 
-saw aaltsaae a4y agnl 
aegllaaa 087 s 41{M pad 
-dlnoa nu1111na ao nui 
-laole{p inoqp{M euw{o.s 
jo mows snouuoue 
us owing rem 'sWal 
-sós sseappe ailgnd uo 
al 119M s6 'smog óusW 
u{ aa>taads 1e00}1}p 
-pl us SI peso LIapIA1 

IIINKNxa 
310LQ IaPIII 

NasNar 
SLIS 

daaP .AI 'aPIM an 
'awayae 

aotoal esllsealuoa 
aoj glop ezuoaq pion 
e suisluoo lilao 11100 
-MVO JO saaanl0sjnuew 
lsOWaaoa inn jo suo IN 
llinq sent 11 Faga{ug 
óiaeisdadio pus Pp 
-a{lsilas laulgea lnuieM 

Injllnsoq y aalaWeiP 
o{ 0I 01 an e{ssey0 
manual) ao oilauneW 
Sue alspoWwoaoe iluA 

'gntq ÿ'i2I suo}suawlQ 

.LNIgK 11331d3dS 
HaSOS 

'6 ileaanp Supunow amiipe3 ol way uaaMlag paaeid 
laveaq e yaiM aaylo yaea ol iaiieaed SlauSew OMl Sei-.I saaleads alweua(p aeinSaa 3o wog 
pue asiOu ÁlewO;Sna alp moll-3m ssauaeai, aigelaewaa yjiM IIi lySnoag aae suoilels aigipneui 

lsow ay1, dals aeindod e uanoad sey saanpaa21 owes aneIA laoys 01 uop 
-depe SjI aiweu,(Q aoaanpuI pueaaE3 anaj alp si sty1, spueaae3 se Suisod 
21331aEw alit uo SadÁl aeilwlS snotaen alp ypM iapow Sjyl asn}UOa lou ou 

: eiaOl;Els` 
ane¡A lJOys Aia ay ut sSuug :;uaaanD ssa-I Levi(' 

:ans u pedutoD :asioH aul-I pue mull sa;eulunlg 

:pueJJe3 aunuacJ la;nlosqd :Jaaleadg aantaxg ane ytoys leapI ayy 

OIIIi'tlNJCQ xoz0naxr PJIDJJVJ 
MaInsvaa - aTvs - 717rJNas 

own( appipm 
.17F6i `17I IPA" QZ2IOM OIQd2I 

www.americanradiohistory.com

www.americanradiohistory.com

