
I2SNGT 50L6GT 
Vert Scanning Multivibrator Vert. Scanning Output 

4,700 Ohms .01 Mfd 
.2 Mfd 

470 
Mmfd 

150 
Mmfd 

12AU7 I2SN7GT 
Ho iz. Scanning Multivibrato Horiz. Sconninc Amplifier 

470 / 56 470 
Mmfd Mmtd Mmfd 

100 
Ohms 

20 
Mfd 

Horiz. Scanning Output 

100 
Ohms 

9 
O s 

width 

35Z5GT 
.25 

vHoriz. Damping Mt 

560 
Ohms 

Vertical and horizontal scanning system of on indirect viewing type TV receiv 
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CONVENTERS 

More than 30,000 Copies 
Now in Circulation! 

Got four bits burning a hole in your 
pocket? Dig for it fast, brother, 
and shoot it thisaway for the best 
service book bargain you'll ever see 
again. It's a big, fat -with -info vol- 
ume that you need every day like 
vitamins for quick, accurate ser- 
vicing of radios with C -D capaci- 
tors. We say you'll save 1,000 hours 
per annum of hot -footing it around 
for a whatsis that goes into a 
thingama-circuit. You'll save lots 
more - on shoe leather, frazzled 
nerves, yelping customers and cold 
cash. So fill in the coupon and mail 
it now for your copy of this last 
edition of the C -D Capacitor Man- 
ual for Radio Servicing. 

LIMITED QUANTITY! 

complete tables on A to Z radio brands 
with C -D replacement numbers 

simplified color code of wire leads 

sharp schematics of bypass and filter 
circuits 

full descriptions of C -D capacitor 
replacements 

352 pages, including memorandum 
pages, with a semi -stiff cover-pierced 
through for hanging reference 

Cornell-Drrhilier E1rnl rinCorporal ion. 
South Plainfield, Neu, .lrr.,wr;. Other 
large plants in New Bedford, Warren - 
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IN RADIO AND TELEVISION TUBE SALES 

You can't beat this shop -garment offer. It 
proses the point when we say G -E dealer 
helps are "not." You make no investirent! Shirts, 
trousers, jockets, coats-in attractive powder 
blue_ with he G -E pocket emblem in orange 
and dark blue-come to you each week 
frestly laundered. You rent, not buy! And the 
low rent is roughly equal to what you might 
pay for cleaning only. 

A big campaign of selling aids paves your path to 

profits. Something new-and hot-every 60 days! 

.itt1I» 
nNf i, íliLL/l 

unici 

Amusing-and great little business -builders! Two of 
the cleverest new counter cards the trade has seen! 
Cut-outs feature the gremlin in one case, the "sour 
notes" in another. They give a lifelike three -dimen- 
sion effect. The cards come in full colors, varnished for 
brilliancy, with built-in easel mounts. 

THIS is the year you'll shake hands with 
yourself because you're retailing G -E 

tubes. If you haven't any on your shelves, 
it will be smart to put your order in ... fast! 

G -E tubes are a fast-moving, profitable 
item because General Electric works with 
you to widen your customer list. This page 
shows a few of the aids -to -sales furnished 
you for promotion. There are plenty of 
others-and brand-new items will join 
the parade at frequent intervals. 

Better tubes aren't built! G -E quality 

og ea 2/buziGr.OfdG co711'.c%l2e.e v> z_ 

GENERAL 

backs up your promotion, makes friends 
of tube buyers. When you install a General 
Electric- tube, you're selling others later 
on-to the same satisfied customer, or to 
persons he refers to you for tubes, parts, 
or radio -TV service. 

Get aboard the tube -profits train! Your 
nearby General Electric tube distributor 
will be glad to show you how. Phone or 
write him today. Or address Electronics 
Department, General Electric Company, 

Schenectady 5, New York. 

ELECTRIC 
SERVICE, MARCH, 1949 1 
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wM4P#OTOFACT- 
VOURE /4'TELE!//5/ON, . 

You're really IN Television-the right way-with PHOTOFACT! Here's the data you need for 
profitable TV installation and servicing-practical, time -saving, money -making help that 
keeps you in business-and keeps you ahead of the game. Establish yourself permanently 

and profitably in TV, with the help of PHOTOFACT. See your Jobber today-take a good look at 
these authoritative PHOTCFACT publications-then get them and be in Television! 

This Practical Television Data Boosts Your Earning Power 
TELEVISION ANTENNAS 

Design, Construction, Installation and Trouble -Shooting 

Now, you can own the first practical, down-to-earth 
guide to everything you need to know about Television 
antennas. Written by Donald A. Nelson; based on 
actual experience in the field, involving hundreds of 
installations made under all sorts of conditions. Shows 
you what type of antenna to select, how to install it, 
how to solve troubles. Gives you short-cuts that save 
time and help increase your installation profits. Chap- 
ters cover: receiving antenna principles; antenna con- 
struction; analysis of all types of commercial antennas 
on the market; complete antenna installation data 

(both utdoor and indoor, including apartment and multiple installations); installa- 
tion poblems and trouble -shooting ("ghosts," interference, etc.). Over 192 pages 
of eas to -understand data; 124 clear illustrations. Handy pocket size. This is 

925 the book you need if you're in Television. Order from your Jobber today.ONLY 

GET CONTINUOUS TELEVISION RECEIVER COVERAGE IN FAMOUS 

PHOTOFACT FOLDER SETS 
You can't afford to miss a single PHOTOFACT 
Folder Set! You get not only the most complete, 
accurate and useful Radio Service Data ever 
compiled on AM and FM receivers-but you 
keep up to the minute on all new Television 
models as they are released. There's nothing 
like PHOTOFACT Television Folders-each in 
an individual envelope designed for bench use, 
with easy -to -handle Standard Notation Sche- 
matic and all data arranged for quick, uniform 
reference-every bit of it based on first-hand 
laboratory analysis of the actual receiver. Get 
all the data you need-exclusive in PHOTOFACT 
-AM, FM and Television coverage; Auto 
Radio, Amplifier and Tuner coverage. This 
absolutely essential data makes your work 
easier, quicker, more profitable. Issued two 
Sets per month. To receive regular issues, sub- 
scribe at your Jobber today. 
PER SET ONLY $150 Ask for Free Cumulative Index 

COMING! 
HOWARD W. SAMS 

TELEFILE 
Comine soon-a real boon for every- 
one .n Television service work-a 
new kind of Service Data Library that 
covers practically every TV receiver 
now or the market! Features an en- 
tirely new system for filing the data 
-absolutely unbeatable for com- 
pleteness, easy reference and time- 
saving use. Brings you everything 
you nerd for successful, profitable 
TV servicing! At your Jobber soon! 

Watch for TELEFILE! 

PHOTOFACT TELEVISION COURSE 
This up-to-the-minute book gives you a 
complete, clear understanding of modern 
TV principles, operation and practice. 
Provides the essential background for suc- 
cessful service operations in Television. 
Main sections cover Cathode Ray Beam 
Formation and Control; Beam Deflection 
Systems; Beam Modulation and Synchro- 
nization. Includes analysis of Cathode Ray 
tube construction, camera tubes, voltage 
supplies, sawtooth generators and their 
use, sync circuits, control functions, re- 
ceiving antenna circuits, RF input tuning 
systems, IF systems, AGC, DC restoration, 
video amplification, contrast-a complete 
and authoritative coverage of the entire 
subject. Includes glossaryof terms, full bib- 
liography.208 pages;profusely illustrated; 
sturdily bound, 84x11". A"must"for $300 everyone in Radio! ONLY 3 

NEW! 

5J1J PAD": 

MANUAL 

POST-WAR AUTO RADIO MANUAL 

There's big money in servicing auto radios. You can 
ou this 

tackle any car receiver when you have a copy 

specialized PHOTOFACT volume in your shop. Covers 

everything you need to know-gives you complete serv- 

ice data based on analysis of the actual receivers. Covers 

100 different post-war models (practically every auto 

radio made since 1946); represents the products 24 

different manufacturers. More than 300 pages;pro- 

fusely illustrated; each model treated uniformly, com- 

pletely, accurately. Durably bound; 81/2x 11" $4FA9ç 

At your Jobber now! ONLY 

HOWARD W. SAMS & CO., INC. 
INDIANAPOLIS 7, INDIANA 
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CHICAGO 
TRANSFORMER 

die 5ewieem"U`° 

e#im"«'" 

New CT 

Isolation 
Transformers 

for Safer, 

More Efficient 
Servicing 

SAFER: Because these new trafs 
ormethey esirsolate 

ate 

chassis grounds from line g end 

the hazard and annoyance of shocks from AC -DC 

circuits-particularly important in servicing "hot" 

TV sets. 

MORE _EFFICIENT: Speeds up servicing-You 

use the available 125 -volt secondary voltage to 

show up faulty set components that 
rel "s check 

border- 

line" cases. Low secondary voltage P 

oscillator performance. 

PROBLEM SOLVER: If the operation of your 

customer's set suffers from 
test equip a (on 105 volts, many TV sets 
abnormal line voltage 
cutt 

o 
ouutt entirely) then a CT Isolation Transformer 

is the answer. 

SPECIFICATIONS: Male plug, 7 -foot cord on 

primary. Sliding switch sets for 105 volts, 115 

volts, or 125 volts, 50/60 cycles. Female plug on 

secondary provides 125, 115, or 105 volts, depend- 

ing upon primary switch setting. 

THREE SIZES AVAILABLE: 

No. IS -50 (50 VA capacity, for use on table 

models) ............. . List, $9.00 

No. I5-150 (150 VA capacity, for use on 

table and console radios, and 
$21 00 

smaller TV sets)......... 

No. 15-250 (250 VA capacity, for maximum 

all-around servicing, including 

larger TV sets)............ List, $35.00 

See your Jobber, or write for descriptive literature 

o 

a 
u 

t R 

S 
o 

TRADE h'ARK FCd. 

New Replacement 

Transformer Line 
Premium Quality- 

Yet They Cost No More 

The new CT Replacement Line pro- 
vides servicemen with a wide range 
of standard ratings that fit the most 
frequent power and audio trans- 
former requirements. These units 
are backed by CT's 20 years of man- 
ufacturing experience. Yet CT qual- 
ity costs no more. Just check these 
typical listings: 

Power Transformer No. PH -70B. 350-0-350 v. a -c, 70 ma d -c; filaments 5 v., 3 
amps and 6 v. C -T, 2.5 amps; horizontal shield mounting List Price, $7.30 

Filter Reactor No. R-650. 6 henrys, 50 ma d -c, 300 ohms d -c resistance; clamped 
frame mounting List Price, $1.65 

Universal Output No. RO.303. Single or push-pull plates (2500 to 14000 ohms) 
to 2/4/6/8/15 -ohm voice coil; 40 ma pri. d -c; 8 audio watts output; clamped 
frame mounting List Price, $2.75 

See Your Jobber. Write for Complete Descriptive Catalog and Prices 

Television Transformers 
to fit today's leading TV circuits 

Because Chicago Transformer is the largest 
single supplier of transformers to the Tele- 
vision industry, you gain the advantages of 
"Original Equipment" components when you 
buy Chicago TV Transformers. Available now, 
the four units described here are part of a 
complete new line, soon to be announced. 
TV Power Transformer No. TP -365. Designed to supply 
405 volts d -c with two 5U4G's to an 80 mfd con- 
denser input. Copper shorting band around core 
reduces external magnetic field; cuts image distortion 
to a minimum. 
Pri.: 115 v., 60 cycles Fil. No. 1: 12.6 v., 5 amps, C -T 
H.V. Sec.: 362-0-362 v., a -c, Fil. No. 2: 5 v., 2 amps 

.295 amps d -c Fil. No. 3: 5 v., 6 amps 

Exact equivalent fo R. C. A. Type No. 201T6. List Price, $26.00 

Horizontal Scanning Output Transformer No. TFB-1. Couples 
horizontal output circuits to horizontal deflection 
yoke. Provides high pulse voltage which, when recti- 
fied, supplies anode of picture tube. Also has rectifier 
filament winding. 
Exact equivalent to R. C. A. Type No. 21171. List Price, $11.25 

Vertical Scanning Output Transformer No. TSO-1. Couples 
vertical output tubes to picture tube deflection yoke. 
Pri. Impedance: 19,000 ohms at 30 v., 60 cycles, 13 ma d -c 
Ratio, Primary to Secondary: 10 to 1 

Exact equivalent fo R. C. A. Type No. 204T2. List Price, $5.90 

Vertical Blocking Oscillator Transformer No. TBO-1. 60 - 
cycle unit for creating the vertical sweep "saw -tooth" 
voltages required in conventional circuits. 
Pri. Inductance: 1.15 by ± 20% at 3 v., 1000 cycles 
Pri. Leakage Inductance: 8 mh + 25%, -15% 
Ratio, Primary to Secondary: 1 to 4.2 

Exact equivalent la R. C. A. Type No. 208T2. List Price, $3.10 

TP -365 

Also available-exact replacement transformers for the television sets of other 
nationally known manufacturers. See your Jobber. WRITE FOR COMPLETE CATALOG. 

CHICAGO TRANSFORMER 
DIVISION OF ESSEX WIRE CORPORATION 

3501 ADDISON STREET CHICAGO 18, ILLINOIS 

Millions of nationally - 

known receivers produced 

annually are equipped 

with Chicago Transformer -s 
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Pedera// 
Shielded Balanced 

300 -Ohm Lead-in Cable 

INTELIN K-111 

Minimizes Noise, "Snow" and "Ghosts" 
Due to Transmission Line Pick -Up! 

A MAJOR ADVANCE IN 
TELEVISION TECHNIQUE 

Developed by FEDERAL 

Offered Only by FEDERAL 

Patent Pending 

AVAILABLE IMMEDIATELY 

Here is the development for which the industry has been waiting. 
It is a shielded, balanced 300 -ohm line-Intelin K-111-developed and 

produced by Federal-and only by Federal. 
Tests have given positive proof that Intelin K-111 goes far toward 

solving the lead-in problem that has been a major obstacle to television 
progress. K-111 protects against transmission line pick-up of ignition, 
streetcar fluorescent light diathermy and practically every other type 
of noise, "snow" and "ghosts" which interfere with picture clarity. This new 
lead-in won't pick up re -radiation from nearby lead-ins in urban areas. In 
rural areas, where signal strength is weak, Intelin K-111 provides greatly 
improved reception by reducing the noise level. 

Now manufacturers can obtain a lead-in that protects the quality per- 
formance they build into receivers of 300 -ohm input impedance. Antenna 
kit makers can greatly improve their products. And, by changing to Intelin 
K-111, servicemen can call a halt to many of the customer complaints that 
take the profit out of service policies. 

Intelin K-111 is also recommended for a pick -up -free connection be- 
tween antenna post and input stage of FM and TV receivers-and for test 
equipment and other HF applications. For information, write to Depart- 
ment D-156. 

Federal Telephone and Radio Corporation 

KEEPING FEDERAL YEARS ...is ITAT's world-wide 
rr search and engineering organization, of which the Federal 
Telecommunication Laboratories, Nutley, N. J., is a unit. 

SELENIUM and INTELIN DIVISION, 900 Passaic Ave., East Newark, New Jersey 

In Canada: Federal Electric Manufacturing Company, Ltd., Mont.eal, P. Q. 

Export Distributors: International Standard Electric Corp. 67 Broad St. , N. Y 
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THE FIRST PRACTICAL BOOK 

ON THE INSTALLING OF TV and FM RECEIVER ANTENNAS 

TV... FM ANTENNA 

INSTALLATION 

OVER 100 PAGES OF PROFUSELY 

DIAGRAMMED, PRACTICAL, 
UP-TO-THE-MINUTE 
INFORMATION COVERING- 

Antenna Tools 
(Basic Tools Required . . . Application of the Correct 
Tools for Specific Types of Installations, Involving Flat- 

top Roofs, Slate Roofs, Tile Roofs, Chimneys, Etc.) 

The TV Antenna Installation Problem 
(Fundamentals of All TV Installations . . . Judging 
Specific Application Features of the Various Types of 

Antennas Which Can Be Used for TV Work ... Solving 

Reflection Problems . . . Improving Signal -to -Noise 

Ratio.) 

Solving the Problems of 12 -Channel Reception 
(Factors With Which Service Men Must Be Familiar to 

Accurately Install Antennas For Full -Band Coverage .. . 

Typical Problems Analyzed.) 

High Frequency TV Antenna Installations 
(Antennas and Installation Procedures Which Afford Best 
Results. Solving Major Installation Problems Involving 
Tuned Indoor and Outdoor Antennas. Application of 
Stub Filters.) 

(Indexed for 

by IRA KAMEN 
Manager, Television Antenna Dept. 

Commercial Radio Sound Corp. 

and LEWIS WINNER 
Editor, SERVICE and 
COMMUNICATIONS 

TV Interference 
(Analysis of Nine Sources of Interference and Solutions 
Which Have Proved Effective.) 

Fringe Reception 
(Selecting and Installing Antennas for Maximum Recep- 
tion in Areas Over 45 Miles From Stations ... Tower 
Installations . . . Estimating Tower Costs.) 

TV Master Antenna Systems 
(Typical Multiple Dwelling Antenna Systems for Simul- 
taneous Operation of Many Receivers From a Single 
Antenna Array and Amplifier Setup.) 

FM Antennas 
(Analysis of Practical FM Antennas ... Selecting Proper 
Antenna for Rural and Urban Jobs.) 

The Business of TV Antenna Installations 
(How to Conduct Successfully TV Installation and Ser- 
vice Work Today ... Proper Use of Correct Types of 
Installation and Servicing Agreements and Warranties.) 

TV Antenna Tricks of the Trade 
(Antenna Installation Devices Which Will Improve Pic- 
ture Fidelity.) 

Quick Reference) 

BRYAN DAVIS PUBLISHING CO., INC., Book Dept. 
52 Vanderbilt Avenue, New York 17, N. Y. 

Send me a copy of TV . . FM Antenna Installation, 
paid, for which I am enclosing $2.00. 

(Please Print) 

post - 

NAME 

ADDRESS 

CITY ANC STATE 

6 SERVICE, MARCH, 1949 

The first edition is limited in 

quantity. Order Your Copy 

NOW! 

Price $2 Post Paid 



ace ALL THE FUN 
VE 2/3 THE COST 

eatitder VACUUM TUBE 

VOLTMETER KIT 
Everything you want in a VTVM. Shat- 
terproof solid plastic meter face, auto- 
matic meter protection in burn -out proof 
circuir, push pull electronic voltmeter 
circuit assuring maximum stability. 
Linear DC and AC scales. AC and DC 
full scale ranges of 3V-10V-30V-1C0V- 
300V-1000V. A total of 24 ranges. Isolated DC test prod 
for signal tracing anc measurements of voltage while in- 
strument is' in operation. An ohmmeter section accurately 
measuring resistance °f 1/IO ohm to one billion ohms 
with internal battery. Extremely high input resistance 11 

megohms on all ranges DC and 6.5 megohms on AC. All 
these features and many more are the reasons hundreds of 
radio and television schools are using Heathkit VTVM's 
and recommending them to all students. Like all Heathkits, 
the VTVM kit is complete, 110V. 60 cycle power trans- 
former, 200 microarrp meter, tubes, grey crackle cabinet, 
panel, test leads, 1r%r ceramic precision divider resistors 
and all other parts. Complete instruction manual. Better 
start your laboratory n 
Shipping weight 8 lbs °w' $24.50 

2 'geaticdit SINE AND SQUARE WAVE 

AUDIO GENERATOR KIT 
'The ideal instrt-ment for checking audio amplifiers, 
television response, distortion, etc. Supplies excellent 
sine wave 20 cycles to 20,OOC cycles and in addition 
supplies square wave over same range. Extremely low 
distortion, less than 1%, large calibrated dial, beau- 
tiful 2 color panel, lc, precision calibrating resistors, 
110V. 60 cycle power transformer, 5 tubes, detailed 
blueprints and instructions. R.C. type circuit with 
excellent stability. $34.50 Shipping weight 15 lbs 

Heathkits are beautiful factory engineered test equipment 
kits supplied complete but unassembled with all parts- 
tubes, grey aluminum cabinets, punched, formed and plated 
chassis, calibrated panels, ready wound coils and compete 
detailed instruction manuals for assembly and use. With 
costs zooming up, Heathkits save the labor cost of as- 

sembly enabling thousands to have equipment which they 
otherwise could not afford. 

5 Ide NEW 1949 

HEATHKIT 5 -INCH 

OSCILLOSCOPE KIT 
New improved model 
of the famous Heathkit 
Oscilloscope. Building an 
oscilloscope is the finest 
training for television and 
newer servicing technique 
and you save two-thirds 
the cost. All the features 
and quality of instruments 
selling for $100.00 or 
more. Supplied complete 
with cabinet, two color 
panel, 5BP1 tube, 2 5Y3 
tubes, 2 697 tubes and 
884 generator rube. Power 
transformer supplies 1000 
volt negative and 350 volt positive. Sweep generator 
15 cycles to 30 M. cycles. has vertical and hori- 
zontal amplifiers. Oil filled filter condensers for long 
life. Complete blueprints and instructions included. 
Shipping weight 25 pounds. $39.50 Express only 

3 Weateleit 
CONDENSER CHECKER KIT 

Checks all types of condensers, paper mica - 
electrolytic - ceramic over a range of .00001 
MFD. to _000 MFD. All on readable scales 
that are :ead direct from the panel. NO 
CHARTS OR MULTIPLIERS NECESSARY. A 
condenser checker anyone can read without a 
college education. A leakage test and polarizing 
voltage of 20 to 500 volts provided. Measures 
power factor of electrolytics between 0% and 
50%. 110V. 60 cycle transformer operated com- 
plete with rectifier and magic eye tubes, cabinet, 
calibrated panel, test leads and all other parts. 
Clear detai-ed instructions for assembly and use. 
Why guess at the quality' and capacity of a con- 
denser whm you can know for less than a 
twenty dollar bill. $19.50 Shipping weight 7 lbs 

4 'eatlsdit 
SIGNAL TRACER KIT 

Reduces service time and greatly in- 
creases profits of any service shop. 
Uses crystal diode to follow signal 
from antenna to speaker. Locates faults 
immediately. Internal amplifier avail- 
able for speaker testing and internal 
speaker available for amplifier testing. 
Connection for VTVM on panel al- 
lows visual tracing and gain measure- 
ments. Also tests phonograph pickups, 
microphones, PA systems, etc. Fre- 
çuency range :o 200 Mc. Complete 
ready to assemble. 110V. 60 cycle 
transformer operated. Supplied with 3 
tubes, diode probe, 2 color panel, all 
ether parts. Easy to assemble, detailed 
tluepnnts and instructions. Small 
sortable 9" x 6" x 43/, ". $19.50 Shipping Wt. 10 lbs 

6 reat4kcr FM AND TELEVISION 

SWEEP GENERATOR KIT 
A necessity for television and FM. This Heathkit 
completely covers the entire FM and TV bands 
2 megacycles of 230 megacycles. The unit is 
110V. 60 cycle transformer cperated. Uses two 
6J6 tubes, two 6C4 tubes and a 6X5 rectifier. An 
electronic sweep circuit is incorporated allowing 
a range of 0 to 10 MC. A sawtooth horizontal 
sweeping voltage and phase control are provided 
for the oscilloscope. 

The coils are ready assembled and precision 
adbisted to exact frequency. As in all Heathkits, 
the best of parts are supplied, Mallory filter 
condenser, zero coef. ceram.c condensers, all 
punched and formed parts, grey cackle cabinet, 
5 tubes, test leads, etc. Better get it built now 
and be ready for the FM and $24.50 TV business. Shipping Wt. 6 lbs... 

7 'eat¢ct 
SIGNAL GENERATOR KIT 
Every shop needs a good signal generator. The 
Heathkit fulfills every servicir.g need, fundamental:. 
from 150 Kc. to 30 megacycles with strong har- 
monics over 100 megacycles covering the new tele 
vision and FM bands. 110V. 60 cycle transformer 
operated power supply. 

400 cycle audio available for 30% modulation 
or audio testing. Uses 6SN7 as RF oscillator ant. 
audio amplifier. Complete kit has every part neces- 
sary and detailed blueprints and instructions enable 
the builder to assemble it in a few hours. Large 
easy to read calibration. Convenient size $19.50 
9" x 6" x 43/4". Ship. Wt. 7 lbs 7 

ORDER DIRECT FROM THIS AD. 
WE WILL SHIP C.O.D. 
Add Postage for Weight Shown 

HEATH COMPANY 
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