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VOLUME XXIV No. 
Copyright, 1950, General Radio Company, Cambridge, Mass., U.S. A. 

STANDARD-SIGNAL GENERA A 

FREQUE 

OR FOR 

920 MC CIES BETWEEN 50 AND 

I N TH IS IS S UE 
Page 

A AMPLITUDE MODU
LATOR FOR VIDEO 
FREQ ENCIES. . . . . . 6 

•THE NEW TYPE 1021-A f4tandard- ignal 

G n rator perform a ery-high ancl ultra.
high frequencie all the fun tions of th 

common .·tandard- ·ignal generator whi ·his 

ordinarily limited to mu ·h lower fr quen

cies. It· main u e i the determination of 
radio-receiver and ci1·cuit cha.racteri ·ti.,. in 
the engineering laboratory and in I rodu -

tion. In addition it is a convenient and well- hielded our of pm e · for 

m a. ur ments with bridge , impedance comparc.itor� and slotted lines. 

In ombina ion wi h a imple crystal-diode modulator (TYPE 1000-
PG) and a ource of video ignal , it can be u ed to produce l<'l

i ion picture modulation on all hannels b w n 50 and 920 .:.\le. 
\Vith the TYPE 1023-A Amplitude Modulator, the generator ou -

Figure 1. Panel view of tlie Type 1021 -AV V-H-F 
Standard-Signal Generator. 
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GENERAL RAD IO EXPERIMENTER 

put, up t 250 Mc, ·an be modulated t 
a known percentage at audio frequen
cies with no significant in ·idental fm. 

Internal amplitude modulation i pro
vided for those use. where a mall 
amount of incidental fm i not seriou . 

impli ity, economy, and reliability 
wer important de ign con id r tion , 
and the resulting in rum n 1. m d r
ately priced, compact, liffht in \ eight, 
durably buil , and conv nient t use. 

ince range switching is impra ·ti 1 at 
these frequencies, two eparate cj]
lator units ar used, each with its own 

attenuator and rectifier for measuring 
output voltag . The V-H-F Unit cover 
frequencies between 50 and 250 l\/Ic, and 
the U-H-F Unit, 250 to 920 Mc. A third 

unit, the power supply a sembly, pr -
vide filament and plate p wer, mean 
for amplitude modulation at audio fre
quencies, and a meter for indicating out
put voltage and percentage modulation. 

For convenience in ordering, h e  gen
erator is listed in tw models, (1) the 
TYPE 1021-A V V- -F tandard-Signal 
Generator, consisting of the V-H-F Unit 
and power supply in a abinet, and (2) 

the TYPE 1021-A - , consi ting of th 
U-H-F Unit and power supply in a cab
inet. When both ranges are desired, the 
'I'YPE 1021-A V can be ordered plus the 
additional U-H-F 0 cillator Uni as a 

eparate item. Oscil1ator unit. are in r-

CALIBRATED ATTENUATOR 
DIAL 

ATTENUATOR 
DRIVE MECHANISM 

Figure 3. View of the oscillator portion of the 
U-H-F Unit, with cover removed from casting to 

show tube, butterfly, and attenuator input. 

2 

·hangeabl mechanicall , n.nd the re
placemen of one by th other i. easily 
and quickly accomplished. 

R-F OSCILLATORS 

tructurally, the two carrier oscillator 
units are much alike. They differ in car
rier frequency range covered, but each 
u es as the tuning element a but erfly 
circuit1• 

2
, in which the inductive and 

capacitive components are built in
tegrally, and tuning is achieved by si
multaneous variation of both without 
u e f liding c ntac . The U-H-F Un11. 
u es a 2Y2" diameter synimetrical but
terfly circuit adapted for use with th 

'ylvania Type 5767 Coplanar U-H-F 
Tri de, or Rocket Tube, while the V-H-:E 

nit uses a 4Y2" semibutterfly with a 
·tandard miniature twin triode (l 2AT7) 

in a push-pull connection. 

1Eduard Karplus, "The Butterfly 'ircuit," General 
Radio Experimenter, October, 1944. . 2Eduard Karplus, "Wide-R;anii::.e Tuned. Circuits ancl 

scillators for High Frequenc1e.�. Procee.dings I. R_ E_, 
July, 1945. 

Figure 2. Functional diagram of the 
output system. 
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POWER SUPPLY UNIT 

The power supply init provide r gu
lated plate and heat r power for h 
oscillator. A modulator tube is con
nected in a simple L-C oscillator circui 
to provide internal amplitude modula
tion at 1000 cycles per se ond, or as an 
amplifi r to permit amplitude mod la
tion over the audio frequen y rang . A 
. ingle panel met r i u d to indi ·at 
carrier output voltage and m dula ion 
p rceritage, and to check th calibra ion 
of the crystal detector u ed in the ou -
put meter. An internal calibrating v lt
age derived from he regulat d pO\V r 

supply is provided for hi h ·k. 

OUTPUT SYSTEM 

u pu between 0.5 microvolt and 
1.0 volt, at an int rnal outpu imped
. nee of 50 ohms, is availabl at a oa -
ial connector on th panel. This output 
is obtained through a mutual indu tan · 
(waveguide-below-cutoff ype) a enu
a or. A oa 'ial cable onn t he a -
tenua or to a crystal vol meter on the 
front panel. Following th voltrnet r I 

a 50-ohm resi tor which d t rmin h 
output impedance. The r ifying le
ment of the voltm ter an it mounting 
are similar to the TYPE 74-VR Vol -
meter Re ifier3• The indica ing m ter 
is in the TYPE 1021-Pl Pow r upply 
Unit. A 920 M the voltmeter rror 

caused by resonanc is abou + �. 
Voltages between 0.5 volt and 2 volt. 

are indicated direc ly b. he outpu 
m ter. � inc he meter i onne ted 
a r ss th utput of the attenuator, it v ill 
not read t low out,put 'ol ag tting . 

3W. R. Thurston, '' implc, ompletc, Coaxial Ieasur
i ng Equipment for the U-H-F Range," General Radio Ex
perimenter, .January, 19.50. 

Figure 4. Rear view of the V-H-F Unit showing the 
casting that completely encloses the oscillator. 
Connections to the power supply unit are made 

through the connector at the upper right. 

MARCH. 1950 

For voltage under 0.5 v, the output i 
fir t s t to 0.5 volt, as indicated by th 
m t r, and the adjustable attenuator 
index i moved to the 0.5-volt point on 
th attenuator dial which ·s calibrated 
down to 0.5µv. 0 h r low output volt
ag are then de ermined a· urately by 
, e ting the a tenuator dial, as long as 

l e load i not hanged. In this ou pu 
, y tern h a '  ura y of output voltag 
at th pan l t rminal is determined b 
the ac uracy f the voltme r and at
tenuator alon , and h ff ctive outpu 
imp dance is determin d by the resi tor 
R1. Th re i tor R2 at the attenuator in
put is a ma hing resi tance which pre
vPnt high-amplitude anding waves 
from being set up jn the cabl wh n the 
ou put is op n ircui ted. 

Th output st m u her diff r 

from he more conventional arrange-
1n nt 4' 5' 6 wh reb he field at the at
tenuator inpu · is sampled by a probe 
and indicat don a panel meter. Th out-

4Eduard Karplus, "Componen s of -H-F Field 
�rcters," Electronics, ovember, 194 . 

SArnold Peterson, "Output y tems of 'ignal Gen
erators," General Radio Experimenter, Jun , 1946. 

6D. B. Sinclair, .. A imple tantlard-Signal Generator 
for F- f Broadcast Use," General Rndio Experimenter, 

ove1nber, 1949. 
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pu voltage is then independent of load, 
and the internal impedance is that seen 
when looking back into the attenuator 

able terminated in a coupling loop and 
resistor. Such a system an be made to 
work satisfactorily at frequencies up 
to a few hundred megacycles, but, at 
higher frequencies, both higher output 
voltage and more accurate voltage in
dications can be obtained with the vs;
t m cho en for use in this generator . 

M ODULATION 

general-purpose internal amplitude 
modulation system i provided, and 
external modulation can be applied, but 
no provision is made for pulsing or for 
fr quency modulation. 

n addition to its obvious use m re
ceiver esting, the modulated signal has 
a considerable advantage when the gen
era or is used as a power ource for im
pedance measurement with bridges, 
slotted lines, and admittance compara
tors, because it permits audio amplifi
cation to be used following the detector 
to increase sensitivity . 

The oscillator is modulated directly, 
and consequently incidental fm is in

herent in the system. 

Where incidental fm cannot be tol
erated, and where wide-band modulation 

is desired, external modulating units, 
operating on the output side of the at
tenuator, can be used. Because the mod

ulator is isolated from the oscillator by 

the attenuator, reaction on the oscil-

4 

lator frequency, with its attendant in
cidental fm, is completely negligible . 

Two such external modulating units are 
available, the TYPE 1023-A Amplitude 
Modulator and the TYPE 1000-P6 Crys

tal Diode Modulator. 

The TYPE 1023-A Amplitude Modu

lator
7 

can be used at carrier frequencies 

up to 250 Mc and will give output up to 
150 millivolts. Percentage modulation 
can be adj usted accurat ly up o a maxi
mum of 80%. 

For amplitude modulation, without 
incidental fm, over the entire range of 
the TYPE 1021-A tandard-Signal Gen
erator, the simple TYPE 1000-P6 Crystal 
Diode Modulator, described in the fol
lowing article, is recommended. The 
output of his modulator is of the order 
of 10 millivolts. The actual percentage 
modula ion, which is limited to about 
50%, is not accurately known without 
measurement, but the modula ion char
acteristic is flat within 2 db up to 5 Mc. 
It is possible, therefore, to produce tele

vision picture signals on all channel 
between 50 and 920 Mc. A convenient 
source of television video signals is a 
standard television receiver uned to a 
local sta ion. 

FEATURES 

Probably the outstanding fea ure of 
the TYPE 1021-A Standard-Signal Gen
erator i i.ts convenience and reliability. 

7D. B. inclair, "A Versatile Amplitude 1odulator for 
V-H-F Signal Generators,"' General Radio Experimenter. 
November, 1949. 

Figure 5. The Type 1021-AV V-H-F Standard-Signal Generator and the Type l 023-A Amplitude Modu
lator, arranged for tests on a communications-type receiver. 
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It brings to the V-H-F and U-H-F 

ranges the same ease of operation hat 
is characteristic of most ignal genera or 
at lower frequencies, but which has not 
hitherto been available a frequencies a 
high as 920 Mc. 

The carrier oscilla ors cover wide 
frequency ranges with smooth control, 

ince no sliding contacts are used in he 
tuned circuits. The tuning elemen is 
driven by a worm gear. The driving 
shaft carries a 100 division dial which 
makes over eleven turns to cover the 
range. Frequency calibration extends 
over 270° on a 611 dial. The oscillator 
units are enclosed in double shields and 

MAR CH, 1950 

all upply l ad are well filtered. Re-
idual output voltage and leakage are 

below he sen itivity of most receiver . 
The butterfly oscillator are of rugged 
de ign, which en ures good s ability and 
low drift. Regulated supply voltage 
helps to produce clear beat tones when 

he output is heterodyned. The mutual 
inductance type attenuator has a smooth 
rack and pinion drive. The output ter
minals are fitted with the new TYPE 
87 4 Uni ersal Coaxial Connectors, 
which fit a ' ide variety of output 
acces or1 s. 

-EDUARD KARPLUS 
,;RVIN E. GROSS 

SPECIF ICATIONS 
Type 102 1-AU U-H-F Standard- Signal. Generator 

Carrier Frequency Range: 250 Mc to 920 Mc in Noise Level: Carrier noi e I vel corre pond:- t 
one band. about 0.2% modulation. 

Frequency Calibration: Direct reading to ±1 %. 
Output Voltage: Continuously adjustable from 
0.5 µv to 1.0 volt, open - circuit. 

Output Impedance: 50 ohms ± 10 %. 
Output Voltage Accuracy: Over-all accuracy f 
output voltage is better than ±20%. The accu
racy of output voltmeter calibration between 
0.5 volt and 1.0 volt is better than ±10%. The 
accuracy of the attenuator dial calibration for 
voltages between 1.0 µv and 0.1 volt is better 
than±5%;from0.l volt to 0.5 volt, better than 

±10%. At 920 Mc, the reasonance error in the 
voltmeter is +6%. 

Amplitude Modulation: Adjustable, 0 to 50%. 
Internal, 1000 c ±5%. External, flat within 3 db 
from 30 c to 15 kc. For 50 % modulation, ex
ternal audio oscillator must supply 12 volt 
across a 100 kilohm load. 

Envelope Distortion: Approximately 5% at 50% 
modulation. 

Incidental Frequency Modulation; For 50 · 0 ampli
tude modulation the incidental fm is approxj
mately 100 part per million for frequende up 
to 400 Mc and is approximately 1000 parts per 
million at 920 Mc. When lower value of inr,i
den al fm are required, the TYPE 1000-P6 C1·y. -
ta.I Modulator is recommended. 

Leakage:. Stray fields and re iduaJ output volt
age cannot be det t d with a receiver hn.ving 
2 to 3 µv sensitivity. 

Terminals: TYPE 874 Coaxial Terminals are 
provided for the output connection. 

Power Supply: 115 or 230 volts, 50 to 60 cycles. 
P wer input is approximately 50 watts. 

Tubes: Supplied ' ith the instrument: 
1 Sylvania 5767 (Oscillator) 
1 6X5-GT 1 Amperite 6-4 
1 6K6-GT 2 OC3/VR105 

Figure 5. The Type 1 021 -AV V ·H-F Standard-Signa I Generator with Type 1 000-P6 Crystal Diode Modu
lator, set up for tests on a television receiver. 
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Accessories Supplied: 
1 TYPE 874-R20 3-foot Coaxial able (50 n) 
1 TYPE 87 4-C Coaxial Cable Connector 
1 TYPE CAP-35 Power Cord 

Other Accessories Available: Not supplied, but 
available on order are TYPE 874-GF 20 db At
tenuator Pad, TYPE 874-GG 10 db Attenuator 
Pad, TYPE 874-K Coupling Capacitor, and 
TYPE OOO-P6 Crystal Modul ator. 

6 

Mounting: The alumin um cabinet has a black 
wrinkle finish. The left-hand side houses the 
TYPE 1021-Pl Power Supply; the right-hand 
side houses the TYPE 1021-P2 U-H-F Unit . 
Panels are black crackle-finished aluminum. 

Dimensions: (Height) 14.% x (width) 20,Xt x 
(depth) 10.X6 inche , overall. 

Net Weight: 34 pounds. 

Type 1021-AV V-H-F Standard-Signal Generator 

Same as TYPE 1021-AU (above) except as noted. dental fm are required, the TYPE 1000-P6 Crys
Carrier Frequency Range: 50 Mc to 250 Mc in tal Modula�or or the TYPE 1023-A Amplitude 
one band. Modulator is recommended. 

Incidental Frequency Modulation: For 50% am
plitude modulation the incidental fm is approx
imately 100 parts per million for frequencies up 
to 100 Mc, and is approximately 500 parts per 
million at 250 Mc. When lower values of inci-

Type 

Tubes: Supplied with the instrument: 
1 GE 12AT7 (Oscillator) 
Other tubes as listed above. 

Net Weight: 36 pounds. 

Code Word Price 

1021-AU 
1021-AV 
1021-P2 
1021-P3 

U-H-F Standard.-Signal Generator, 250-920 Mc* 
V-H-F Standard-Signal Generator, 50-250 Mc* 
U-H-F Oscillator Unit only, 250-920 Mc:* 

EVADE 
EVENT 
ETHIC 
EVOKE 

$615.00 
595.00 
420.00 
400.00 V-H-F Oscillator Unit only, 50-250 Mc* 

*u. S. Patent o. 2,12.5,816; also Patent Applied Fo?'. 

AN AMPLITUDE MODUL ATOR FOR 

VIDEO FREQUENCIES 

Th TYPJ<� 1000-P6 rystal Diode 

1odulator is a small, convenient device 

for amplitude modulating the output of 

a radio-frequ ncy sourc . With stand

ard-signal gen rator it modulates the 

radi -frequency signal at normal at

t nuator ou put levels, and, because it is 

isolated from the oscillator by an at-

enuator, reaction on th oscillator fre

qu ncv, or incidental fm, i usually com

pl ly n gligible. 

The rystal diod n1odulator i d -

signed for wid -band m dulation, 0 to 5 

m gac. clef\ at arri r fr qu ncies be

tween 20 an l 1000 rnegac cl s. Hen 

it is particularly us ful in te ting tel -
vision r cei er , whether in the labora
tor , in production, or in the rvic 
shop. It converts a conventional tand
ard-signal generator or o cillator to a 
useful test-signal generator for television 
receiver , and its range covers both th 
currently used band and th proposed 
new u-h-f bands, a w 11 as rec iver in
termedia frequencies. 

This m dulator i al o useful with 
ther types of recei ers operating ' ith

in i ·arrier-frequen range for a-m 
tests where the inciden al fm that is in
herent in a direct! modulated oscil
lator annot be tolerated. 

A. hown in Figure 2, h TYPE 1 00-
PG ' rystal Diod Modula or con ists of 
a ('r) Rtal diode h t'Ye n input and out
pu t =-rminaL, a imple o itput filt r to 

Figure l. View of the Type 1 OOO-P6 
Crystal Diode Modulator. 
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RF 
20-1000 Mc 

Figure 2. Circuit of the modulator. 

prevent appreciable modulating voltage 
appearing in the output, and a means of 
i olating and applying modula ing and 
bia voltage . ince the resistance of the 
•rystal diode i a fun tion of he volt g 

across it, thi resistance can be modu
lated by applying a varying voltage. 
This unit therefore, when inserted in 
serie with a radio-frequ n y g nerator 

nd its loa , will produce amplitude 
m dulati n_ 

The modulator ha been designed to 
operate between 50-ohm s urce and load 
impedances. The r-f source impedan 
must be low, not only at the carrier fre
quency but also at the modulating fre
quency and de, in order that th modu
lation and bias will b properly applied 
to th ry tal. Th u of 50-ohm, 10- or 
20-db, resis ive pads

1 
at the input and 

output of the modulator will make its 
characteristics relativ ly independent of 
the s urce and load imp dance and, in 
addition, the combination wiH pre nt 

an e entially constant imp danc to the 
. ·ource and load. 20-db pads are pref r

able if the attenuation an be tolerat d. 
The maximum r-f input voltage h uld 

be limited to about 50 millivolts behind 
50 ohms to avoid serious carrier and 
modulation distortion. Below this level. 
he percentage modulation is practic lly 

1 uch as General Radio TYPE 74-GF Fixed Attenuator 
(20 db) or TYPE 74-GG Fixed A tenuator (10 db). 

Figure 3. Modulating frequency characteristic_ 

MA R CH, 1950 

ind p nd nt o th radio fr qu ncy ap
li d o that any de ired attenuation 

·an b intr ah ad f the mo iu-
lator. 

or ine-wav m dula ion bia can b 
applied by conn cting a 1.5-vol bat-
er to the bias terminal . This redu ·es 

the crystal resis ance from he high un

bia ed condition to a valu that i ap
pr imately in the c nter of h charac

teristic of an average crystal. Increasing 
the bias increases the output. If means 
are available for observing the modula
tion characteri i , som improvem nt 
may be had by adj usting the bia for 
optimum results. With an asymmetri al 
modulating signal, an adj ustable bias 

upply is recomm nded if the ma imum 
capabilities of the modulator are o b 
obtain d. in de an also be ap lie 

hrough the modula ion terminals, the 
bias may be included as part of the mod
ulating voltage. If no bias at all is ap

plied, the modulator will function on the 
n gative cycles of the modulating volt
age to produce a chopped output. Of 
course, no bias is necessary if the applied 
modulation onsi ts only of n gative 

pulses. 

suitabl source of televisi n vide 
signals for test purposes is a standard 
t levision receiver tuned to a local tele
vision stati n. Th output can be aken 

r m h plat cir uit of th la t vide 
amplifier by mean of a large coupling 

apacjtor and a uitably comp n ted 
voltage divider. rrh polarity of the 
video signal obtained at thi pou i, 

� 1000 PG 
--MOOULATING FREQUENCY 

CHARACTERISTIC � db,_____ -f � 0 i-------:--------.-----"' 
a·2r-------+--� 
�-4 

1�:�----l 0 
l"( -10-

t::�t-------rf----"-� - 1 8t-�-----ir---- ---;:: 
�-20l011lc. ---tOO kt IMC. cc MOOUL..ATING f'.REOUENCY IOOMc 
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corre t for applying to the modulator, 

and a large voltage division is possible, 

permitting a minimum disturbance of 

the receiver circuit condition . The exac 
modulating and bias voltages required 
are be t de ermined experimentally. A 

60 :1 voltage divider at the output of the 
television receiver supplying the video 

ignal has been found to give satisfac-

8 

tory results. The TYPE 1000-P5 Tran -

former is available for coupling the 

modulator to a television receiver 

input. 
The TYPE 1 21-B crystal can be 

easily replaced by taking off the input 
connector. The connector is held 1n 

place with a threaded ring. 
-W. F. BYER 

SPECI F ICATI O.NS 

Carrier Frequency Re1nge: 20 to 1000 megacycles. 
The insertion loss increases approximately 10 
db at a carrier frequency of 10 megacycles due 
to output filter. 

Modulating Frequency Range: 0 to /5 mega
cycles. Response is approximately 2 db down 
at 5 megacycles with a. gradual roll-off to pre
vent serious phase distortion of video signals. 

Impedance: The impedance looking into either 
the input or output terminals is a function of the 
bias and modulating voltages. This unit was 
designed for use with a 50-ohm source and a 
50-ohm load. The impedance at the modula
tion terminals is approximately 600 ohms. 

Modulation: With no greater than 50 millivolts r-f 
input, 30% amplitude modulation can be ob
tained at carrier frequencies between 20 and 
1000 Mc. For optimum sine-wave modulation, 
an average crystal requires 1.5 volts at the bias 
terminal. The insertion loss under these con
ditions is approximately 12 db, and approxi
mately 0.2 volt r-m-s at the modulation termi
nals will produce 30% modulation. Maximum 
percentage modulation is an inverse function 
of carrier frequency, and at 1000 megacycles is 
limited to about 30%. Peak modulation voltage 

Type 

1000-P6 Crystal Diode Modulator* • • . 
*U. S. Pateut No. 2.125,816; also Patent Applied For. 

with respect to ground hould not exceed 4 
volts. 

Terminals: The radio-frequency and modulating 
terminals are provided with TYPE 87 4 Coaxial 
Connectors. The modulation terminals will 
accept either a TYPE 87 4 Coaxial Connector or 
a TYPE 274-M Plug. 

Crystal Diode: 1N21B. 

Accessories Supplied: One TYPE 274-M Plug. 

Other Accessories Required: Terminal adaptors , 
tmless generator and load are equipped with 
TYPE 874 Coaxial Connectors ; 1.5-volt battery 
for fixed bias, or a 3-volt battery and a 10,000-
ohm. rheostat for adjustable bias. 

Accessories Available: 
TYPE 874-GF Fixed Attenuator, 20 db 
TYPE 874-GG Fixed Attenuator, 10 db 
TYPE 874-R20 Patch Cord 
TYPE 1000-P5 V-H-F Transformer 
(For descriptions and prices, see Experi-

menter, Nov. '49 and Jan. '50.) 

Dimensions: (Width) 5 x (height) 4 x (depth ) 
lYi 6 inches, overall. 

Net Weight: 1 pound. 

Code Word Price 

APPLE $35.00 

GENERAL RADIO COMPANY 
275 M.ASSACHUSETTS AVENUE 

CAMBRIDGE 39 MASSACHUSETTS 
TELEPHONE: TRowbridge 6-4400 

BRANCH ENGINEERING OFFICES 
NEW YORK 6. NEW YORI< 

90 WEST STREET 
TEL.-WOrth 2·5831 

LOS ANGELES 38, CALIFORNIA 

1000 NORTH SEWARD STREET 

TEL.-HOllywood 9·6201 

CHICAGO 5, ILLINOIS 

920 SOUTH MICHIGAN AVENUE 

TEL.-WAbash 2-3820 

. 
I 
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