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FACTORY TO YOU-SAVE 50%—COMPARE WITH COSTLIEST OUTFITS BEFORE YOU BUY

set or

T

- exf complete
?JN(N apozg Elec}rll’! ?Bc;mjl“yjlr 30 DR E E 1

Get Our
Send No
Money

9th

Anniversary
Offer!

Above,

Wide Selection of -
Beautiful Cabinets
AC or Battery Sets

30 DAYS HOME TRIAL

A popular walnut Hi-
Boy Console, withdrop-

leaf desk. Beautiful
two-tone finish. Rare
bargain!

A new-type arm-chair
console.
Very pretty. Low priced.
Electro-
netic-Power Speakers.

combination. Set on Table
Speaker (sold separately).

Richly designed, gen-
uine walnut console
of finest type. Elec-
tro-dynamic or mag-
netic power cone, or
longaircolumn
speaker. Marvelous
value.

v
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Toy

Beautifully graceful
Spinet console, genuine
two-tonewalnut.Choice
of speakers. Also comes
in Electric Phonograph-
Radio Combination.

Genuine walnut.

Dynamic or Mag-

At right, a Lo~
Boy console,
walnut finish,
thatcostslittle.
A gem!

popular inexpensive

Metal or wood compact
style cabinets. Wood
cabinets in walnut or
new shaded silver-
m chrome finishes. Cathe-
dral Electro-Dynamic
or Magnetic-Power

A Speaker to match!
J

ng
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. .
TR’ADE MARK REGISTERED

i

m

Bulitlike, Lookslike,

Mmelmm new 8-y
anteed. i
gl Super Shielded
iraco set, removed from
cabinet. Front switch, pho-

no rarh pick-up connection

The Latest, Finest and
Costliest Coustruction

3
Year
Guarantee

Performs like a
$200 set

uar
ted 1- dlal control

latest features. Built
ower section on AC
els,

CATHEDRAL TONED, SUPER SELECTIVE, POWERFUL DISTANCE GETTERS

Celebrating its 9th successful year,
America’s big, old, reliable Radio
Corporation springs a genuine
sensation in high-grade sets. With
its latest, Super-powered, 1-dial

hum-free operation, tremendous
“kick” on distant stations and
razor-edge selectivity—with its
costly sturdy construction, latest
features, including phonograph

Miracos —the
All Electric
wholly self-con-

BIG DISCOUNTS

pick-up connec-
tion, ease of tun-
ing, beauty, and

P Exclusive Territory
tained, hum- economy — a
free, AC-8 and to User-Agents on Miraco will
AC-9, using AC § BATTERY OR AC J make you the

tubes or the new

ELECTRIC OUTFITS

envy of many
whose radios

8-tube models
for batteries or Eliminators—you
are guaranteed values and savings
unsurpassed in the fine set field.
Compare a Miraco with highest-
priced radios, for 30 days in your
home. Surprise and entertain
your friends—get (heir opinions.
Unless 1009, delighted, don’t buy
it! Return everything—tlie com-
plete oulfil—at our expense. Your
decision is final-—absolutely!
Only exceptionally fine radios,
of the very latest approved type, at
rock-bottom prices, could possibly
back up so liberally unconditional
a guarantee. Send coupon now for
Amazing Special Factory Offer!

Don’tConfuse with Cheap Radios
With its rich, clear Cathedral tone,

Miraco Outperforms ’em All In Chicago
On the Miraco Unitune, to start with, will say: I got to date
61 stations outside of Chicago, f1om the Pacific Ocean to the
Atlantic Ocean, and from Anchorage, Alaska, to the Gulf of
Mexico, and I tried the set with 3 different antennas. That
is an outside aerial 152 feet, an inside aerial 20 feet, and

cost 2 to 3 times as much!

Many thousands of Miracos—
bought after 30 day home com-
parisons—are cutting through
locals and getting coast to coast
with the tone and power of costly
sets, their delighted users report.
Miracos are laboratory-built w1th
finest parts, and embody 9 years’
actual experience in constructing
fine sets. Approved by Radio’s
highest authorities.

Deal Direct with Big Factory
Everything reaches you splendidly packed
and rigidly tested to insure your instant
enthusiasm. Enjoy the outfit 30 days—
then decide. Liberal 3-year guarantee on
each set. Play safe, save lots of money,
and insure satisfaction by dealing direct
with Radio’s old, reliable builders of fine
sets—9th successful year.

Super 9 and beat that one.

AC-8—871.50

Unbeatable value in-a 3-
year guaranteed Super
Sh:elded Metal Chassis.

Also New, More
Powerful Battery
Sets

The newest and latest in
battery operated sets, de-
signed with same ad-
vanced features used in
electric setsl Same_widg
choice of cabinets. High-
estquality,amazinglylow
priced !

light socket. I want to say that your set does outperform
the other sets I have. I put it up against a World Record
‘Then 1 put jt up against a
(names expensive make), and beat thatone. Next I putit
up arainst a Neutrodyne and beat that one.
KOPP, 6555 South Peoria Street, Chicago, Illinois.

HARRY

MIDWEST RADIO CORPORATION, 409-RF Miraco Building, Cincinnati, Qhio
BEAUTIFULLY ILLUSTRATED CATALOG, AMAZING SPECIAL FACTORY OFFER, TESTIMONY OF

ee

NAME

0O User O Agent QO

wwwan-americanradiohistornv. com

NEARBY USERS=All the proof you want—of our honesty, fairness.size, financial integrity, radio
experience and the performance of our sets—including Amazing Factory Offer—sent with catalog.

MIDWEST RADIO CORPORATION
Pioneer Builders of Sets—9th Successful Year
409-RF Miraco Bldg., Cincinnati, Ohio
WITHOUT OBLIGATION, send free catalog, Amazing Special Factory Offer,
testimony of nearby users, etc.
O Check here if interested in an EXCLUSIVE TERRITORY PROPOSITION
ADDRESS

THIS COUPON
IS NOT
AN ORDER

Dealer
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Its all they|

say it is ~
and more

; NSWERS the purpose of bot!
' Apen and pencil combined!
! Actually
1 writing! L
Writes freely and easily without a
miss, skip or blur!
Never blots, balks, dries up,
scratches, leaks or soils hands!
Writes equally well on rough or
smooth paper!
Wonderful for

improves your hanc

making carbon

N Pa™ aly
SA ME ¢ .es with original in ink! .
' ws lines to a ruler without °@
. v
SIZE Sw.ar or smu-'ge!
- ’s what h ds of satis-
A That's what housands of s
AS fied Inkogt users say. Many
Pl o
$7& $R75 tell us it i .he best writing in-
strument ti .y have ever used
FOUNTAIN PENS regardless of price. Unlike a
.
fountain pen, anyone can use your
K
Inkograph without fear of spreading
injuring its 14-kt. solid gold
or 1juring its 14- S0 go
o
point,
Take adoantage of our free 10 dag trial
offer and test the most satisfactory
wriling Instrument gyou have ever wused..
A
By
$1,000 REWARD T
toanybodywh provethatthess DA‘ S
testimonials were solicited by us. b,
oD ap gree, o mis: W IM
an as ellcite consider-
able favorable comment am enclos- .
Ing money order, please send me THE NE - l pROVED
three more. T. J. Trow, Traveling
Clalm Agent, Joplin, Mo., }
The Inkograph fully justifics al) ]
chilms you make. I owjn a Water- PATENTED L D EM AR
man but Inkograph Is far preferuble, 1, 27, 1925 Reg. U. S. Pat.
Frank R. Sargent, Oskland, Callf. / \_, of.
You have one of the best writin, 4 se »
instruments T ever used regardiess ot PENC'L P: ll‘-I’ED pEN
Thery 13 naver 3 blocch oy eLa ey and € ;7 Vreifs
] Vi a ch or scratcel ecause
of it’s round smooth point. It 13 a wonder- ke? "@Ct’w t [ ” t
ful iovention, H. L. Orley, Albano, Va. e ’7 I’z m ”me”
Ob, boy, T am tickled skinny to hare
;h:kelnléoggaph, hl's' ah:ia{lllnlg. gan ;:N:i fici T d f’ rds‘
3] arbon  cople: aking orders au. 11 B ol %
send origlnals in ink to factory instead of Combines the Best Features ficient to write thousands of ‘'w
Bater ‘a5 Af It s ereass b ibteorer e ‘e of both pen and pencil, minu:: the weak Patent Automatic Feed
vag grease Instea nk. 0 a » i ) v
trouble at all and thi o a i g p 5 H
before l]%otr:ac:ngtr:ll:‘cht lllllfwfsl ::g/l‘:ﬁ?:gb a;lil?l points of bo'h, plus improvements not  prevents clogging. No complicated mech-
ean, mear, muss_of a nd. It's i i i
fust great. E. A Stmms, Jersey City, N. J. tound in either, anism to clean or get out of order.
strument wiih wiigh T havsoxnt. e THernE A Pen of Refinement Makes 3 to 4 Carbon Copies
1s saying a_lot. am a teacher by profession. Made finest quality, highl 0l-  at one time with original in ink. Bear down as
a’mf’-f'k"u."x.fﬂa“o ben ,ond anather that cost more i qf‘ < & 1 hard as you like witﬁout fear of bending, spread-
graph, but Inkograph is betfer than ished ck fountain pen material, ! SR o % Shice, £l : 1
elther. 1t {s the greatest improvement in writing " = ) il int d ing injuring or distorting its 14-Kt. solid go
thnments ghee th, Bapalmlned Feorued s Yoo, safety sorow oup bling T S
ol G ST Dalnge ced, safety screw can self-filling Ideal for Salesmen's Orders, Private Correspond-
re;(: I.:‘ohn R.h.‘;uwll. Chadwick, N. C. ]eve'r and Clip. In workmanship, ence, Office, Sales and Bﬁllinf Records or any
11e'\1'¥3rtlﬁgx?gpthng:}h%a?:“ttxi%ndwi?g:’imisg? "'f",“{,’, quality and appearance it is the work requiring exceptionally clear carbon coples.
withou or any time would upset my business day. i - - 5 -
Hnth et B T b e “Geal ok SEIIME for 2 ETESt 1 Dissatisfied With Your Fountain Pen
. 3 ntery. 249 :
b e o —try the Inkograph, it’s all we ask. If it does
d am 8 bank teller. Just what I have been not prove entirely satisfactory, is not handier and
?:J:tni’;edpeilsl kblnéls cgrfl l%ﬁl;lrnfi!?r. Inlnrx:vg hng Cannot Leak superior, and does not write smoother than any
. bul [ alink pencils hut noth- . v . . i r i
honestly say for my work Ing ke the Inkoytimhs it Not the tiniest drop of ink will é‘;“"‘,"‘g‘g At A g T 1 S )
1 never found a pen B0 Wwrites Hke the niut wag ill, alth h falli ] f A BRICELY d B piE E Jouc
;aosa’ 2ng 'éigllxcs;t":u‘:";trfi Ferxee?ceed a';ldt“k’lnnl ,.urno ait- spill, although one ing is sui- money.
3 wha nd ¢! paper,
time in any position and 1t 1s fine f hipni: .
\\'rltg ir:medéatclg'ni;:d“am S.I.Jarrett,‘ﬁn:r‘lswi,l?e‘f&?‘\:lsa, HNKOGRAPH CO., IHC-, l99-549 centre St., "ew York’ N- Yq
number: an W V.
The Ink b - Stationery Stores. Dn Stores,
be the same. Try and do ozt coan‘i;nc‘e)g I ﬂﬂ,en‘l?f Department Stares, etc. Jsond. for
it with any other pen. My , 13 st d'
buddies all agree that it Wrltlag Instrument [ have e.cr our catalog and trade prices.
is best for our work. C. us?jd. 1# 13 sure sane and ¢« can [ o e S At I B D o e e P e S it e i GV P e A S B S o o e B
3. Sorey, Sifenlvn, 75, 200 abvays reae B0, T - 1 L Puy potmn sish, o
; R our name and address 0 sufficfent. 8, stman -50. plus
b qulgp(edh It writes Rampton, Pensacola, Fla, SE"D "o postage aon° dellvery. \Vhe:rmmlllnnce nccumgan es order. Inkograph
N 1)—)gu -pd i"'“"“”d Your Inkograph is every- will be sent postage prepaid. If within ten days the Inkograph does
b pen that s perfect °'b thingyoustate, Itig not prove satisfactory return it and we'll refund your money without
t 1s so much more rapi Jjust wenderful, Sp Mo" Ev further correspondence. 1t is because we are sure the Inkograph will
than my $9.00 fountaln got, me (wo meet your requirements to perfection that makes it possibie for us
pen.t I wish syou abun-  nore " Arthur to make you po atiractive an offer.
tons Sitoray m; o G g, el NOTE:
R 3 pESetL e - INKOGRAPH CO., Inc.
I am very well pleaged 7 i 2
with my Tnkograph' Tt 1 When remittance gecom- 199-543 Centre St.. New York, N. Y.
- GRAPH will be sent  @entlemen: You may send me your Inkograph. I will pay postman
postage prepald. If with- 1,50, pius postage on delivery.
T A blg value That hard in 10 days it does not
which sells on like 1 ard smoath bafl. prose to be all we claim
4 slght, Writes Moh Akl gold point it to be—return it an
L gmoothly and r [ imakes possible writ- we  wil refund your Nameé .eceecee« ©0000rge0et0tuooncsionitnasantscsesnatetasemainn.
th h'nfd‘” e::agrses;l nall';:r: a‘;"i'ranlri’;g gL TR
an any founs- * 3
tain pen. Blg profits, quick sales. no as  with  softest iead Mark X Here )
investment. no competition, quick com- penell. 3 AQAress epeemmescocseTiasesnconossnsesbostoctteosatsssesssaanasoses
I it i Sl O et
w. ecelve , B0 You can
tak: d t once, carried on ladles’ sau-
Saalgsogl:rrxst:ook;l:i S o) o RE L ! toir or men’s watch Chall, Cit¥eeoncecesacscaccacnsocensoccoas. SlalB.esiessseesnnccassacoennas
e - anany amaoricanradicoBistary. cam _ada o oo taa - —aat
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Let These Guides

_- &*yi (= :;-:_f """
{!AWKlS sy ;ltl.\wxm

troml  Beonotf - Eood)  ELoRag
A ok [Gune |Curo}

i e

T - ARD
1 }AU[RN.‘GGRES

3500 PAGES $t A VOLUME
4700 PICTURES $1 A MONTH

Know the facts in Electricity. They mean more money and better
position for you. Hawkins Guides tell you all you need to know
about Electricity Every important electrical subject covered so
you can understand it. Easy to study and apply. A complete,
practical working course, in 10 volumes. Books are pocket size;
flexible covers. Order a set today to look over.

LEARN ALL ABOUT

Magnetism—Induction — Experiments — Dynamos — Electric Ma-
chinery—Motors—Armatures—Armature Windings—Installing of
Dynamos—Electrical Instrument Testing—Practical Management
of Dynamos and Motors—Distribution Systems—Wiring—Wiring
Diagrams — Sign Flashers — Storage Batgeries—Princip]cs of Alternating
Currents and Alternators — Alternating Current Motors — Transformers —
Converters—Rectifiers—Alternating Current Systems—Circuit Breakers—
Measuring Instruments—Switchboards—Wiring—Power Stations—Installing
—»'l‘elephone——Telegraph—Wireless—Bel]s—.nghtmg—Railways. Also many
Modern Practical Applications of Electricity and Ready Reference Index

of the ten numbers,
SHIPPED FREE

Not a cent to pay until you see the books. No obligation to buy unless
you are satisfied. Send Coupon now—today—and get this great help
library and see if it is not worth $100 to you—you pay $1.00 2 month for
ten months or return i,

=

Nk

== @
'y S et

yourfingeren

|  HAWKINS ELECTRICAL GUIDES

Solve Your Problems

s
Euamonl  (ELeoont
Gum}:?’ (

kNS,
IECTRICAY
GUIDE|

E AL 2
WIRING

Pow|

ER |
STATIONS

. |TELEPNONE

= WORK §

IN TEN
VOLUMES

SEND NO MONEY—SEND ONLY THIS COUPON

Home Address!. . .oums. . i oo o .. o0}

RELELENCE....co.ciemieiss coussovitivnsssenseomiospisdimimsmssgs Sasnonssessonsassesteososl
S.I. FEB.

] THEO. AUDEL & CO.

1 65 West 23rd Street, New York City

] Please submit me for free examination. HAWKINS

1 ELECTRICAL GUIDE (Price $1 a qumber). Ship at
once prepaid, the !0 .numbers. If satisfactory, I agree

] to s;r;d yo}:: $1 v}vllthm.lsevgél days and to further mail

I you each month until paid.

: N EITYIE oo rpppeeipatine e S e Rt e Pt o TR e o

1 (0] G T O TN e N s

i

I Employed by...oinimimiiineniciiserriinn, 3
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1008 Science and Invention for February, 1929

A Tale of
High
Flown
Courage!

IEUTENANT
FOWLER flapped
his wings derisively at
death as he sought for
a chance to prove that
he was a real war bird.
And then came his
chance when swoop-
ing Fokkers swept
down out of the skies
with death-spitting
machine guns. You’ll
thrill to

Fowler Wins His Wings

By J. R. JOHNSTON

RN
N/ N :
\ A \i\ N

N

\ 6

L |

-\

\

The Magazine of Thrilling

Tales of the Army, Navy  in the FEBRUARY

and Marines

The popular magazine of thrilling war tales of the

Army, Navy and Marines
Please say you saw it in SCIENCE and INVENTION
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Science and Invention for February,

For Sale

1929

Male Help Wanted (Cont.)

1007,

Patent Attorneys (Cont.)

Inventor wishes to sell his invention of a Safety Razor
which strops itself. Hartleys Patent Agency, Inc., P. O.
Box 928, Merchants National Bank Bldg., Bangor, Maine.

Bip Pay! South American Work, American firms pay
fare, expenses. South American Service Bureau, 14,600
Alma, Detroit, dich.

Patents. Booklet free.
sulis. Promptness assured.
Atterney, Washington, D.

Higheat references. Best ro-
Watson E. Coleman, Patent

For Sale—Continental code Omnigraph.

Edward Trott,
615 Andrew, Paris, Iilnois.

For Sale—Patent on Tractor Sawing Attachment. O. H.

Larson, Box 89, Grove City, Minnesota.

Formulas

Firemen, Brakemen, Bagpagemen
Sleeping Car, Train Porters {(colored),
lixperience unnecessary.
Louis, Il

(white or colored),
$150-$250 monthly.
897 Rallway Bureau, East St.

You Are Wanted. Postoffice Clerks—Carriers. $1700-
$2300 year. Men_ 18-45. Many February examinations.
Sample coaching FREE. Write immediately. Franklin
Institute, Dept. M15, Rochester, N, Y.

Inventors—Should write for our Guide Book. ‘“How to Ob-
tain a Patent’” and Record of Invention Biank. Send model
or sketch and description of inventions for Inspection and
Advice Free. Radio, Electrical, Chemical, Mechanical and
Trademark Experts. Terms Reasonable. Vlictor J. Evans &
Co., 922 Ninth,  Washington, D, C

Patents

Mirror Silvering Formula and Instructions $1.00. Jack
Comiskey, Ann Arbor, Mich.

Manufacturing Formulas Complete for Three Polishes,
Sllver, Furniture, and Copper and Brass, $10.00, elight
ounce samble of each postpaid $1.00. R. B. Hoffman.
P. 0. Box 344, Monterey, Cal.

refine by
R. W.

0il—Don’t throw away old crank case Ooil,
slmple and cheap method for re-use. Formula $3.
Barker, 1240 South Wabash, Chicago, 1iL

Make hundreds of Placques, Book-ends, -Statuettes, ctc.,
from one original by simple easy process. DBig demand.
Fascinating, Profitable.  Instructions $1. Art-Krafters,
Box 440, Des Moines, Ia.

Miscellaneous

Expert Watch Repairing, Cleaning. $1.00, guaranteed.
I W. Phillips Watch Service, 7106 Sheridan Rd Chlcago.

Make FElectroscopes and Dancing Figures.
for experiments and stock of pith, one dime.
1005 South Sixth Street, Champalgn, Illinois.

Diroctlons
Statimenter,

Mineral products on positive all money back guarantee
if not satisfied. Write T. D. Robinson. Box 68 ¥,
Elgin, Texas.

Help Wanted

Forms to cast Lead Soldiers, Indians, Marines, Trappers,
Animals. 151 kinds. Send 1l0c for 111u~nrued Catalogue.
H. €. Schiercke, 1037—72nd St.. Brooklyn, N. Y.

Patented Process,
Plans Free. Wear,

Silvering Mirrors, French bplate.
euaslly learmed. Iinmense profits.
Excelsior Springs, Mo.

A Good Side Line—We Sell pass books, check covers,
coin bags, ctc., mainly to banks. _They are centrally
located and do business quickly. Little time is lost.
Our samples are light, compact, easily carried. Sales run
into money, items repeat well, commission is liberal. and
all .pald immediptely. We also have a splendid iine of
printing and adrertising novelties for morchants. Our
quality is good, the styles interesting. Lilne is big enough
to devote your whole time 1f you wish. We are manu-
facturers, own our bullding, been In business fifteen years,
make ten thousand sales a year, ship to every state. You
could work wherever you happen to be. Correspondence
invited. Continental Bank Supply Co., Mexico, Missourl.

Help Wanted—Instruction

Earn $25 Weekly. Spare Time. Writing for NewspaDers
and Magazines. Experlence unnecessary. Copyright Book,
“How to Writo for Pay,” Free. Press Reporting In-
stitute, 987, St. Louis, Mo.

How to Entertain

Plays, musical comedies and revues,
and talking songs,
logs, dlalogs,
and songs,
free.. T,
Chioago.

minstrels,
blackface skits, vaudeville acts,
recitations, entertalnments,
musical -readings,
Denison  Co.,

comedy
mono-
juvenile plays
make-up goods. Catalog
So. Wabash, Dept. 99,

Instructions

Trappers Pocket Gun 40c.!

Kills game! Illustrated
literature for stamp.

Grant Mfg., 31st Siation, Detroit,

Mich.
Good Money for adult students of sclence. Box 704,
Greeley, Colorado.
Moulds
Moulds Making Toys. See ad on page 1007. Miscel-

lanecus, H. . Schiercke.

Old Coins

California Gold, quarter size, 27c; half-dellar size, %3c
Columblan nickel and catalogue, 10c. Norman Shuitz, Box
748, Salt Lake City, Utah.

Old Coins. Large Spring selling cataloz of coins for
dale—free to collectors only. Catalog quoting prices pald
for colns, ten cents. WIldam Hessiein, 101F ‘Lremeut
$t., Boston, Mass.

inventions Commercialized.

Patented or- Unpatented.
Write Adam Fisher Mfg.

Co., 205 Bnright, St. Louis, Mo.

Patents For Sale—No. 1,672,766 *‘Cases’’; No. 1,626.545
“Twine Holders” ; No. 1,631,799 ‘‘Cap Stones for Porches’ iR
No. 1,662.710 “Confectioners Pattern Marker”’; No. 1,-
602,032 ‘‘Paring Knife''; No. 1,604.927 “"Holder for Moth-

balls.” Carl March, 8239 N. Ashland Ave., Chicago.
Patents Wanted
inventions Commercialized. Tatented or Unpatented.

Write Adam Fisher Mfg. Co., 205 Enright, St. Louls, Mo.

Photoplays Wanted

$ $ For Phetoplay Plots. Stories accepted any form, re-
vlsed, criticised, = copyrighted, marketed.  Estab. 1917.
Booklet free. Universal Scenario Co.,

223 Western & Santa Monica Bldg., Hollywood, Calil.

Printing Outfits and Supplies

Print Your Own Cards, Stationery,
tising, eotc. Complete outfits, $8.85; Job Prcsses $11,
$29; Rotary, $149. Print for others; big profit. Kasy
rules furnished. Write for catalog Ptesses, Type,. Paper,
ete. IKelsey Company, J-6, Meriden. Conn.

Clrculars, Adver-

Printing, Engraving, Multigraphing

Your Own Correspondence Stationery. 200 lettersheets
and 100 envelopes neatly printed in rich blue ink wilh your
name and address, nlcely boxed, only $1.10, postpaid.
Oberman Company, Box 1042, Chicago.

Salesmen Wanted

0ld Money Wanted

$2 to $500 Each pald for hundreds of Old or Odd Coins.
Koep all old money. it may be very valuable. Send 10c¢ for
new 1illustrated coln value Book 4x6. Guaranteed Price.
Get Posted, we pay Clarke Coin Company, 14
Street, LeRoy, N. Y.

“Seven Eleven.” Brand New.
Men 3200 Weekly. Free Catalog.
Rudy, 339 Madison, Chicago.

Punchboard—Sideline
Nothing to Carry.

Punchboard Salesmen. 2 hours dally. $100 every weel.
New line. Lowest prices. Full commission on repeat busi~
r(\:?sls. Catalog Free. Purltan Novslty Ce., 1409 Jackson,

hicago.

h d  Salesmen. $200

Patent Attorneys

Learn Chemistry at Home. Dr. T. O’Conor Sleane,
noted educator and sclemtific authority, will teach you.
Our home Study corresPondence course fits you to take a
position as chemist. 8oce our full page ad on page 975 of
this issue. Chemieal Institute of New Yeork, 16 I&. 30th
St., New York City.

Inventions Wanted

Inventions Wanted—patented, unpatented. If you have
an idea for sale, write Hartley, Box 928, Bangor, Me.

tnventions Commercialized.

Patented or Unpatented.
Write Adam Fisher Mig. Co.,

205 Enright, St. Leuis, Mo.

Magic and Games

Free with $25 order our large die box. Send 20¢ for
our large catalogue of tricks, puzzles, wigs, sensational
escapes. Oaks Magical Co., Dept. 549, Oshkosh, Wis.

““The Book of 1000 Wonders”® will be sent postpald for
10c. Kxplains many mystitylng tricks with Coins, Cards,
Handkerchiefs, etc. you can do. Also, contains completed
Catalog of Magic Tricks, Jokes, Puzzles, Books, Nscapes,
Mindroading Acts, Splntuallsllc Efrects, Ilusion Plans,
Curios and Imported Noveltles from many foreign lands
Large assortment, lowest prices. You will amaze and
mystity your friends! Send 10c today. Lyle Douglas,
Statlon A-11, Dallas, Texas.

Patents—Writo for I'ree Instructions. Send drawing or
Model for kxamination. Carl Miller. Registered Patent
Attorney (former Patont offico examiner). 258 McGill
Building, Washington, D. C.

Monroe E. Mifler, Ouray Bldg.,, Washingten, D. C.
Patent Lawyer, Mechanical, Electrical Iixpert.  Iooklet
and Priority Record blank gratis.

weekly. Liberal plan
assortments. Nothing to carry.
M & L Bales Co.. 301 W.

P
assures sales.  Latest
Full commisslons on repeats.
Adams, Chicago.

66 Miles on { Gallon—Sensational Now Moisture Gas
Saver. All  autos. One free to Introduce. Critchlow,
H-863, Wheaton, Illinois.

“‘Shake "Em Up’’—and other new, sensational Vending
Machines. Dealers waiting. Advance Cash Commissions.
Best men $250 weekly. Box 927, Cedar Raplds, Iowa.

Song Poems

Unpatented ldeas Can Be Sold. I tell you how and help
you make the sale. ¥ree Darticulars. {Copyrighted. }
Write W. T. Greene. 809 Baltic Bldg., Washington, D. C.

Patents Procured; Trade Marks Reristerod—A ccm-
prehensive experienced, prompt service for the protection
and development of your ideas. Preliminary advice eledly
furnished without charge. Booklet of Information and
form for disclosing 1dea free rnn request. Irying L.
McCathran, 703 International Bldg., Washington, DC. or
41-T Park Row, New York.

“Inventor’s Advisor,” Valuabls Patentbook

sent free.
Labiner, 3 Park Row, New York.

Song Poem Writers, Write Sequoia Sengwriters’

Bervice,
Sherman Branch, Los Angeles, Calif.

Seng-poem Writers.

Address Monarch, 238 West 55th,
Dept. 233, New York.

Song Writers

Send 25¢ for book, “How To Write Song Poems.”” Man=
ganella, 4695 Hollywood Blvd., Hellywood, Califernia.

Snng Poem or melody writers—Have rea\l” proposition,
, D 24, 2104 N. Keystone, Chicago.

Patents—I'ree instructions. Former Patent Office Ex-
aminer. Moderate terms. Booklet. Albert Jacobs, 708
Barrister Bldg., Washington, D.C.

Patent, Trade-Marks, Copyrights. Rellable services by
an experienced practitioner devoting personal attention to
each case. Inquiries Invited. Reference furaished. B.
Tishburne, Patent Lawyer, 525-D MecGill Luflding, Wash:
ington, D. C.

ADAM E. FISHER, Registered Patent Attorney, in
business 30 years; re!erences. personal attention and
promptness assured. Dept. E, 205 Enright, St. Louls, Mo.

Male Help Wanted

boc  Men, get Worest Ranger job; $125-$200 mo.
(bfyrnished; hunt, fish, trap. For details,
2 Tust. 1541 Temple Court, Denver, Colo.

and home
writo Norton

éovernment Jobs.

Become Railway Postal Clerks.
($158-$235 month.) City  Carriers—Postoffice  Clerks.
Many February examinations. ($142-$192 month.) Pro-
hibition Agents. ($191-$283 month.) Men 18 up. Bteady

work. Life positions.
sufficient. Sample coaching and full
Write today _sure.
Rochester, N, Y.

Pald vacation. Commen education
particulars free.

Franklin Institute, Dept. M4,

Patents. Time counts In applying for patents. Don't
risk delay in protecting your_ ideas. Send skotch or model
for instructions or write for Free book, “How to Obtain a
Patent’’ and '‘Record of Invention'’ !orm No charge for
information on how to proceed. Communications strictly
confidential. Prompt, careful, efficient service. Clarence A.

‘Rrien, Registered Patent Attorney, Security DBank
Building (directly across street from patent office), Wash-
ington, D. C. See page 981.

Free—‘‘Song Writers Guide.”? Beaver D24-1257 Elm,

Green Bay, Wis,

Songwriters — Successful songs earn fortunes; submit

poems. DBrennon, Song Speclalist, R1654 Broadway, N. Y,
Stamps and Coins
Stamps, . 100, All 3 cents. 8. L Quaker

Different,
Btamp Company, Toledo, O.

Liberia Triangle and 10 different Africa. 7c¢. Schaeffer,
262 Tenth Ave., Bethlehem, Pa.

Need Money? Cash for old gold, stamps, etc. Malil to
Cleveland Balvage Company, 2533 Bt. Clair Ave., Cleve-
land, Ohio.

Telegraphy

Patents—Send for form ‘‘Evidence of Conception’” to be
signed and witnessed. Korm, fee schedule information free.
Lancaster and Allwine. Registered Patent Attorneys in
United States and Canada, 242 Ouray Bldg,, Washington,
D, C.

Telegraphy—Both Morse and Wireless—taught thor-
oughly and quickly. Tremendous demand. Big salarles.
Wonderful ‘opportunities. Expenses low; chance to eam
pa School established fifty years. Catalog free.
Dodges Institute, Stone St., Valparaiso, Ind.

Please say you saw it in SCIENCE and INVENTION
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made every -aonth by reliuble firms,

of the month.

accepted.

OU will find many remarkable opportunities and real bargains in these columns.

Advertisements in this section fifteen cents a word for each imsertion.
should accompany all classified advertisemen

Objectionable or misleading advertisements not accepted.

OPPORTUNITY AD-LETS

It will pay you to read and investigate the offerings
dealers and amateurs from all ever the country. No matter what you may be seeking, whether sup-
plies, automobile accessories. the opportunity to make money, or anything els¢, you will find listed here the best and most attractive specials

Name and address must be included at the above rate.
ts unless placed by an ascredited advertising agency.

Advertisements for the April issue must reach us not later than February 5th.
EXPERIMENTER PUBLISHING CO. INC., 230 Fifth Avenue, New York, N. Y.

Cash
No advertisement for less than 10 words

b —

Advertising

Agents Wanted (Cont.)

Learn quickly at home. FBxperi-

Get Into Advertising. e R )

ence unnecessary. New, e€asy plan.
Practical work.ry Old established school. Send namg and
address for interesting f-ee booklet. Page-Davis School
of Advertising, Dept. 533-13, 3601 Michigan, Chicago.

Agents Wanted

$50.00 Weekly easy, applylng Gold Initials on Automo-
biles. No experience needed. ~ $1.45 profit every $1.50
job. Free Samples. ‘‘Ralco Monograms, R1043 Wash-
ington, Boston, Mass.

Succeed With Your Own Products. Make them yourself.
Formulas, Processes, Trade-Secrets. All lines. Catalog,
Circulars free. D. Thaxly Co., Washington, D. C.

Just Out—New Patented Apron. No strings or straps—
$20.00 = day every day; over 1009, profit; commissions
dally. Write for freo offer. Sta-Put Co.,, Dept. 508,
8t. Louis, Mo,

Don’t sell for others. Employ agents yourself. Make
your own products. Toilet Articles, Household Speciaities,
etc. 50022, profit.  Valuable booklet free.  National
Scientific Laborataries, 1975W Broad, Richmond, Va.

e

Keepns

Big money and fast sales. Every owner buys gald ini-
tlals far his auto, You charge $1.50; make $1.35. Ten
orders Jally easy. Write for particulars and free samples,
Amerlean Monogram Co., Dcpt. 71, East Orange, N. J

Agents—Best seller; Jem Rubber Repair for tires and
tubes; supersedes vulcanizatlon at a saving of over 800 per
cent; put it on cold. It vulcanizes itself in two minutes
and is zuaranteed to last the life of the tire or tube; sells
to every auto owner and accessory dealer. For particulars
how to make big money and free sample, address Amazon
Rubber Co.. Philadelphia, Pa., Dept. 601.

Airplanes, Aviation

one place monoplane adapted to
motorcyele or other small alr-cooled motora.  Detailed
Blue Prints $2.00, Literature dime, Hawley Aircraft
Draftinz Dept., Box 121, Sta. C, San Diego, California.

Build our wonderful

Airplane models, supplies 22 inches twin pusher, files
800 feet—$1.25. Send stamp for price list. Send 10c
for tractor blueprint. Hawthorne Model Aero Co., Haw-
thorne, N. I.

Varioas sizes of wood, reeds, extra prime stock. 28 inches
long. Bamboo, rubber band, wheels, propeller, onion skin
covering and other supplies. Big bundle for 25c, five for
$1.00. No stamps. Order yours today. Your friends
wili want one too.' Will also send you circulars on free
three foot model. Aero Shop, 3050 Hurlbut Ave., Detrait,
Michigan.

Stéange fInvention! Pays $25 daily.
and 1ron cords from tangling and kinking.
scorching. Saves electricity. Samples free.
Dept. 2K, 4503 Ravenwood, Chicago.

Prevents fron
Neverknot,

Build yeur own single seater airplane. Booklet and
blueprinta $1.00. Free literature. Russell Aero Co.,
Dept. T, Ft. Wayne, Ind.

$60—$200 a week. Genuine Gold Letters for store win-

dows. Easily applied. Free samples. Liberal offer to
gehnleml agents. Metallic Letter Co., 441 B., North Clark,
eago.

Men Wanted to demonstrate and take

Amazing Magnetic
More orders, blgger
The Magno

$50.00 Weekly.
orders daily direct from motorists.
Trouble Light. Sticks anywherel
pay. Write for demonstrator and particulars.
Co., 6 Beacon St., Dept. 492, Boston, Mass.

Great Success Making Your Own Products! Have Others
Selling Them. Start thls fastest Big Money Business
making quickest-selling specialties. All Lines. Invest-
ment Small Profits Large. Start Anywhere. Eye-
opening valuable literature deseribing Guaranteed Formulas,

Biggest, Best Catalog Model Airplanes, Parts, Supplies;
%c Eostpald. Ideal Company, 23 West 18th Street, Now
ork.

Airplane Medels, supplies. Send stamp for price Iist.
RBaby Bremen model, rises off ground, flies 200 feet—
$0.75. THawthorne Model Aero Co., 161 Royal Ave., Haw-
thiorne, N. J., Dept. O.

Airplane construction set, flies, for fifty cents. Meckel,

4032 Lexington Ave., St. Louls, Mo.

Model Airplanes and Supplies—Send dime for circular.
Star Model Shop, Vestaburg, Michigan,

Antiques, War Relics and Indian Goods

Latest Trade Processes Freel Miller, Chemist, 706-D
Jetton, Tampa, Florida.

Be Independent, Make, sell Your own goods. I
profits. Catalog dependable Formulas, special selected

agents’ best sellers Free. T. Lustro, 626 Reaper Block,

Chicago.

Rejuvenate old Batteries. Rebuild for $2.98. Get our
cut Drices on battery molds, groups, boxes, etc. Wonder-
ful money making plan. Lightning Battery Co., 8t.
Yaul, Minn.

For Dens. Relics and medals from Europe’s battleflelds.
Illustrated catalog, 25¢. Internationsl, 885 Flatbush Ave.,
Brooklyn, N. Y.

Books

Chalk Talks

Laugh producing program, $1.00. Catalog 10c.

Art Service, Dept. 4, Oshkosh, Wisconsin. Haldy

Chemistry

Attention Chemical Experimenters! 100 chemleals con-
sisting of complete selection for the cxperimenter’s labora-
tory. Chemicals of highest quality obtainable sufticient
Quantities for hundreds of experiments, Apparatus with
this outfit to perform many experiments. Really ideal for
any laboratory. Price $4.00. 50 pieces high grade chemi-
cal apparatus containing most essentlal equipment for
laboratory. Worth three times price asked. Our price
$7.00. Postage prepaid. Send money order or C. O. D.
to Pines Chemical Co., 1524 St. Marks Ave., Brooklyn,
New York.

Learn Chemistry at Home. Dr. T. 0’Conor S
noted educator and scientific authority, will teachwyou.lo%l:{'
home study correspondence course fits you to take a posi-
él}(nm ;;s 1°hx°m§f§‘t Se!e ?\ur ad on pagze 975 of this issue.

emlcal Institute of New York, 16 E, ]

York City. L

Your Chemical problems solved and worki ésa fur-
nished for Five Dollars. Write me. W. nsgtegxl;-:):ns Blgk:-
ards, Consulting Chemist, Box 2402, Boston, Mass.

For Christmas gifts—Amateur Chemist magazine—3$1.00,

10c copy. Thompson-Allen Labs, Shamokin, Pa.
Chemist-Engineer, Formulag developed and perfected.
Duplications, “analysls problems solved. Selgle,

8. B., 418 W. Marlon 8t., Elkbhart, Indiana.

Biolegical and chemical analysis photomicrographs, for-
mulas, consultations, rates reasonable. Hamilton Biochem-
ical Laboratory, 7416 Colgate, Cleveland, Ohio.

Correspondence Courses

Hypnetize — Anyone can learn. Combplete,
course. Mypnotlsm, Suggestion, Telepathy,

Practlgal
B. Wamner Rucker, 2518 Portland,

etc., $3.00.
Louisville, Kentucky.

Used correspondence school courses sold on repurchase

basis. Also rented and exchanged. Money-back guarantee.
Catalog free. (Courses bought). Lee Mountain, Pisgah,
Alabama.
Dance
Learn To Dance—All the Latest steps, Charleston,

Blackbottom, Valencia, Latest Waltzes, Fox Trots, etc.

New Chart method makes dancing simple as A-B-C. No

music or partner needed. Complete Course, 323 pages, 49

Illustrations. Pay postinan only $2.35 upon arrival, or

send $2.00 Cash. Satisfaction Guaranteed. Franklin Pub-

gls]rl)imz Company, 800 North Clark Street, Dept. 157,
cago.

Make $500.00 monthly in Bankrupt Rummage Sales.
We start you. Everything furnished. Experience unneces-
sary. Universal, 625 VF Division, Chicago.

} pay my agents $90 a week just to wear and show my
beautiful new Free raincoat and give away Free hats.
Write today for yours. Robert King, 230 So. Wells,

Read *“‘Science As Revelation’’ and have a liberal edu-
cation in the sclences. A great book, $2.00 postpaid.
Watson Co., 9457 Ashland Ave., Chicago.

Business Opportunities

Detectives

Be A Detective. Make Secret Investigations. Experi-
ence unnecessafy. Particulars free. Write George Wagner,
2190J Broadway, New York.

Dept. AD-2, Chicago.
New Invention~—4009, profit.

Liquid quick mend for

Fabrics and Hoslery, Stops runs. Kvery woman buys.
Hundred other fast sellers. J. E. Johnson Co., Dept.
874, 6129 Wentworth, Chicago.

New househeld device washes, drles windows, sweeps,

cleans walls, scrubs, mops. Costs less than brooms. Over
half profit. Harpers, 152 Third St., Fairtfield, Iowa.

Sell our full line of store, office and garage brushcs.
All slzes and kinds. Cover regular route and make $5
to $15 on single eall. DBlg sales easy. Line 1s fashy

Artists and Art Students are printing 250 signs and
plctures an hour without machinery. Sample and par-
ticulars 10c. * Straco—1015 Mulberry, Springfield, Ohio.

Receiva mail from everywhere.
time proposition. Magazines. Inf. free.
North Ave., Chlcago.

Amatenr Cartoonists: 8Scll Your Cartoons New
Smith’s Service Ex1131, Wenatchee, Washington.

Mallorder Agency, Spare-
Larson, B-3410

Plan.

Toymakers—Make money at home. Re Your own boss.

and prices well under competition. Write, The Brush Proposition and blueprints, 30c. Weesho-Uko, 31st Sta-
Works, 852 Fourth St., Fairfield, Yowa. tion, De.&)mlt,anch. »r 8 * i
$10 daily silvering mirrors, plating and refinishing lamps, Free Book. e order b . Hadwlil,
;eﬂectgﬂ:’. I%Os, bsi_}ds, chaxid%llers by ri;\vnmethod. IOutﬂts 5A-;4 cogfland?tdsr:re:lt“ui\!eaalé(cr; P : j
i L i etal Co., . D, , ML 2 ’
urnishe rite Gunmeta Ave. ecatur, Jil. Sell By Mail'—Books, Novelilcs, Bargalns! Large

66 Miles on | Gallon—Sensational New Molsture Gas
Baver. All autos. One free to introduce. Critchlow,

H-863, Wheaton, Illinois.

import your own goods. German export magazine pub-
lished in English, offers numercus bargalns latest noveltfes;
oppertunities for obtaining profitable agencles. Copy 60c.
Square Deal Supply, V-246 Fifth Ave,, New York.

Best sellers—New adjustable waterproof aprons, Ironing
board covers, Rubber Specialties, sanitary goods and silk
underwear. Write B. & Rubber Co., Dept. 384,
Pittsburgh, Pa.

Freo booklet describes 67 plans for making $20-3100
weekly in home or office. DBusiness of your own. KElite
Co., 84 Ellzabeth 8t., N. Y,

Profits! Particulars FREEI
born, Chicago.

E—Elfco, 525 South Dear-

$100 Easily earned weekly, Manufacturing Hominy by
My scientific process, with several other food products. No
previous experience necessary, I help You start. For par-
ticulars, write to J. C. KEarl, 1127 So. 35th Street, San
Diego, California.

For Inventors

Inventions Commercialized, Patented or Unpatented.
Write Adam Fisher Mfg. Co., 205 Enright, St. Louis, Mo.

Free Booklet and Information on Patenting new Inven-
tions. Sterling Buck, $-629 F, Washington, D. C.

Inventors—Sell your patent yourself. Copyrighted Sales
plan and st of real buyers. Bucknam, 326 West 48th
Street, New York Clty.

Inventors—You can protect and sell your own unpatented
ideas without cost. Full directions, legal blanks and copy
of Inventors handbook. Postpaid, $1.00. N. H. Reynolds
2417 Edwards St., Berkeley, Calif.

Inventors. Use our special service for presenting your
invention or patent to manufacturers. Adam Fisher Mfz.
Co., 205-A Enright, St. Louils, Mo.

Unpatented lIdeas Can Be Sold. I tell you how and
help you make the sale. Free particulars (Copyrighted).
Write W. T. Greene. 808 Baltic Bldg., Washington, B, C.

Cameras and Photography Supplies

Make money in Photography.
Spare or full time. New plan. Nothing like it. Ex-
perience unnecessary. American Schoel of Photography,
Dept. 5332, 3601 Michigan Avenue, Chicago.

Learn quickly at home.

Inventors—We Build Models. Send us your rough ldea.
Our master mechanles will develor 1t for you into a
practical working model. Thirty years suceessful’ ex-
erlence doing this very thing. Best shob equipment.
xpert advice. Confidential service guaranteed. Bank
reference furnished. Send for free booklet, '“The Road to
Success.”” Crescent Tool Co., Dept. D, Cincinnati, Ohlo.

Please say you saw it in SCIENCE and INVENTION
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SKINDERVIKEN

Transmitter Units_

Have hundreds of uses, Every amateur should have
two or three of these amplifiers in his laboratory

A FEW USES FOR THESE UNITS
T Ty
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12 PAGE _INSTRUCTION BOOKLET

containing huggestion.s and disgrams for innumerable
uses, furnished with each unit.

WE PAY $5.00 IN CASH

1or every mew use aeveoped for this unit
and accepted and published by us.

P. G. MICROPHONE TRANSFORMER

A Modulation Trans-
former specially de-
signed for use with
the Skinderviken Trans-
mitter Unit. Has many

other uses. Primary

resistance,
14 ohm;sec-
FOR SALE AT LEADING DEALERS
Or Order Direct, Using Coupon Below

o
SEND NO MONEY

When th t! deli 1 i

whatever $0u have ordered, plus & Jow senbs postass.

PRESS GUILD, INC. 8.1.-2-29
16-18-D—East 30th St., New York, N. Y.

Please mall me at once as man:; 2
el el y of the following items
....Skinderviken Transmitter Units at 95c. for 1; $1.75

for 2; $2.50 for 3; $3.20 for 4.
+».P. G. Microphone Transformers at $2.

When delivered I will pay the postman the cost of the
items specified plus postage.

LT 0 065 el HOGH D000 BEBB0GAIB O dAE | 0000 BBo606008 .o
Address............ 55 b 5 080k G886 06 0k.L 06 300 000 0 PPN
&l 70000 0 RIB0 6500000806600’ BO0OS Btate. cosrrsrecane

Please say you

Building a Reflecting

Telescope
(Continued from page 1003)

attention to see that the glass fits the tool,
frequent rotating of the tool and glass and
frequent testing are necessary to turn the
one figure into the other. Unless very great
care is used as the correct shadow is ap-
proached a shadow having stronger lights
and shadows will be obtained. In other
words the center will have been polished too
deeply. There are ways of correcting this
by making a tool with parts near the center
removed but generally this leads to com-
plications. Care at this time will save hours
of work. Each time the mirror is set up
for testing it should be allowed to rest for
a few minutes before testing. Near the
end of the work this period should be con-
siderably longer each time.

The uniform surface indicated by figure
1 does not give a measure of the accuracy
but only approximately what the surface is
and that it is smooth. In short, to measure
the parabola place the two cardboards as
in figures 3 and 4, immediately in front of
the glass one after the other. When the
first is before the glass and the blade cuts
off the light the hole should darken all at
once and not from one side to the other.
When the second is before the mirror it will
be necessary to place the blade approximately
8/100 of an inch nearer to you to get the
two sides to darken at the same time. If
this condition exists and you have a shadow
like figure 1 after the glass has stood for
some time your glass has been completed and
is ready to silver,

Silvering the Mirror

HE curved surface of the glass must

be silvered very carefully. The glass
is rubbed with nitric acid on cotton, then
with stannous chloride solution. This is
then washed off and the silvering solutions
added. Full description of silvering methods
may be had by writing to Department of
Commerce, Bureau of Standards, Washing-
ton, D. C. for Letter Circular LC-32. One
method was also described on page 815 of
SCIENCE AND INVENTION for January 1927.

The mounting of such a mirror may be
made quite simple or it may be made with
carefully machined castings and accurate
adjustments. The important thing is to have
the mirror in the tube facing very accurately
the object which you are viewing. If it is
turned sidewise a bit, a clear view is im-
possible. The other optical parts necessary
are a 1 inch right angled prism and a Huy-
ghenian eyepiece, or a lens of about 1 inch
focal length. Figure 7 shows the relation
of these parts.

There are several types of mountings
which may be used. The one shown in the
photograph is the yoke type equatorial
mounting, the yoke of which points toward
the north pole when adjusted. This type
when carefully installed is one of the steadi-
est known.

Materials for Making Mirror
2—6 in. glass discs 1 in. thick

14 1b. No. 90 Carborundum granules
14 1b. No. 120 Carborundum granules
14 1b. No. 280 Carborundum granules

14 1b. No. 400 Carborundum granules
14 1b. No. 600 Carborundum granules
14 1b. No. 6F Turkish emery

1 1b. Optician’s rouge

5 1bs. Pitch

Clear diluted lacquer

1 Safety razor blade

1 rule

1 small coal oil lamp

sow t¢ in

[ e U.S.

Government
Job is

PICK YOUR JOB!

Railway Postal Clerks
City Mail Carriers
City Post Office Clerks
General Office Clerks

NO “LAYOFFS"

Theso are steady positions. Strikes, poor business con-
ditions, or politics will not affect them. Government em-
bioyees get their pay for twelve full months every year.

$1.900 to $2,700 A YEAR

Railway Postal Clerks get $1,000 the first year, being
rald on the first and fifteenth of eaech month. $79.17
each pay day. Thelr pay 13 quickly Increased, the
maximum being $2,700 a year. $112.50 each pay day.

TRAVEL—SEE YOUR COUNTRY

RS AR

Raflway Postal Clerks, like all Government employees,
have a yearly vacation of 15 working days (about 1.
days). On_runs, they usually work 3 days and have
3 days off duty or in the same proportion. During this
off duty and vacatlon thelr pay continues just as though
they were working. They travel on a pass when on busi-
ness and see the country. When they grovy old, they are
retired with a penslon,

CITY MAIL CARRIERS

POST OFFICE CLERKS

Clerks and Carrlers now commence at $1,700 a year
and automatically increase $100 a year to $2,100 and
$2,300. They also have 15 days’ paid vacation. Many
February Examinations will be held. City residence is
unnecessary.

GOVERNMENT CLERK
(Open to men and women 18 to 50)

Salary $1,260 to $2.100 s year. Pleasant clerical and
fillng work in the various government departments at
Washington, D. C., and other cities throughout the
country.

IS YOUR JOB STEADY?

Compare these conditlons with your present or ¥our
prospective condition, perhaps changing positions fre-
quently, no chance in sight for PERMANENT employ-
ment; frequently out of 8 position and the
year's average salary very low. DO YOU GET
31,900 EVERY YEAR? HAVE YOU ANY
ASSURANCE THAT A FEW YEARS FROM
Xg](‘:)xi”YOU WILL GET $2,100 to $2.700 A

YOoU CAN GET THEM

Country residents and city residents stand
equal chance. Experience is usually unnecea-
sary, and political influence is not permitted.
Let us show you how,

GET FREE LIST OF POSITIONS

Fill out the following coupon. Tear it off
and mail it today—now, at once.

DO IT NOW—This investment of two cents
for a postage stamp may result in your getting
a Government Job.

FRANKLIN INSTITUTE,
Dept. M-182, Rochester, N. Y.

Rush to me entirely free of charge (1) a full descrip-
tion of the position checked below: (2) Free Copny of
32 pagq book. “How To Get a U. 8. Government Job’’:
(3) A st of the U. B. Government Jobs now obtainable;
(4) Send particulars telllng how I can get the position
I have checked.

[C] Railway Postal Clerk
[] Post Office Clerk.............
] City Matt Carrler............
[C] Rural Mail Carrier...........
[] Government Clerk ........... .. ($1260-$2100)
1 tncome Tax Auditor............ ..{$2300-$3100)
] Prohlbition Agent-Investigator .......... ($2300-$3400)

($1900-$2700)
.. {$1700-$2300)
..($1700-52100)
..($2100-$3300)

Use This Coupon Before You Mislay It.

SCIENCE and INVENTION
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WILBUR C WHITEHEAD'S
72ew Picture Method Zeac/es

RIDGE

easily~<quickly.
Bt 2CoLORS s

Drawing for
partners.

WILBUR C. WHITEHEAD, the world re-
nowned bridge expert, has written this interest-
ing instruction course for you. BRIDGE by
W hitehead is unique in that it teaches the entire
game of bridge by a new and original form of
illustration known as Whitehead’s “PICTURE
METHOD.” Every hand is illustrated, each
card in its proper color, red or black as the case
may be. Thus the beginner, or even the most
seasoned player, has an actual illustration of the
manner in which the play is made always be-
fore him.

o

An example of the
way in which each
hand is illustrated.

Whitehead, whose reputation as the foremost
authority, national or international, on the game
of bridge, is one whose advice cannot be taken
lightly ; he knows the game as few others know
it. In this book he passes on to his readers, in
an easily understandable fashion, his picture
method—that made him a success.

Get your copy of BRIDGE by W hitehead today

) _‘ —100 pages—9” x 12" size. Beautiful colored
0 cover. Each point illustrated.
% 50c
« B THE COPY
Rd i At All Newsstands or write direct
|}
)»‘ ff‘ EXPERIMENTER PUBLISHING CO.
‘4:7‘& 230 Fifth Ave., New York, N. Y.

\Q.\

MaiL THis coupon NOW

—— e - -t o e —— e —— e e wme o e Gy — e =

EXPERIMENTER PUBLISHING CO. ,’
230 Fifth Avenue ’
New York, N. Y. ,',
-

-
-~ -
e ama=—"

Gentlemen: Enclosed find 50c, for which please send me a copy of
BRIDGE by W hitehead.

WETEE MEar - 288800 0000b0ae 0005600000 IBB0E - 00Bb00bb006060050000068H00606 000000 B0000E00
Ill&stiﬁg‘m TR R e S0 S CORat0s S0E0R08-EAd0R 0 BRCoBE0 A0 HH6 AREPES ASECRaEO0R A AR HAES
the play [0 Statel. .. L. B . e B

is made.
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$25.00 Drawing Course for $2.98

Haven't you often wished that you could draw
eartoons, illustrate some idea, sketch some pretty
tace, etc.? You can do all of these things,
One of America's most famous Cartoonists
and {illustrators has developed & great,
simple system for success in all branches
of Commerclal Art. system
revolutionlzed the entire theory of
It means that drawing can

y for you a3 writing—
mueh simpler than L short-
hand, bookkeeping tt!)’l;s typewriting.

ence, expensive cata.lugzs. etc., we are enabled
$2.98 the cheapest price
ever known for a high-grade home
study course. Many have sent us
letters similar to that of Rob’t. P. Gk
Davls of Detroit, who wrote: *I can't Jee now you ask so
{ittle, when others with Inferior Courses get from $20 to
360 for theirs. It i3 more than I expected.” Learn to
draw. It i3 a big asset, no matter what field you are in.

Send No Money |FREE ¢

at once we will include]

Just order the Course, and 5

on armrival pay posmmn$2.98 B lgtian“mg( outflt,
plus a few cents postage 00!!5"5 g of artist's|
payment in full for the entire [PERCIS. pens. paper,

It not entirely satisfied, returm [of¢- emabling you to}
within five days and we will Teb S0 1o work withou
FUND MONEY. Add 5

ress: any additional cost.
LEDERER SCHOOL OF DRAWING, Dept. 398-K
Chattanooga, Tenn.
Orders from outside the U. S. A. are payable $3.28 cash
with order.

PARKS

WOODWORKING MACHINES

Cabinet
Shop
Special

No. 10

$290

with Motor

You ought to have this
handy Parks in your shop.
Compact, completemachine
gltslguet% tlll&te a big pmdue(-’st
ion outfit at one-1ifth the cost. Floor space required only
42 x 72 _inches. Does any kind of inet and
work. Write for circular. cbine olnery
THE PARKS WOODWORKING"MACHINE co.
1553 Knowlton Street, Cincinnati, Ohio
Factory: 338 Notre Dame East, Montreat

Course and Free Drawing Outfit. rrm~ thumb _tacks,

s NOSE'

to beautiful
Proportions =
while you sleep?

R
| RI’IITP\ NOSE ADPJUSTER |
Y24 is SAFE. painless, comfortable.
Speedy. permanent results guat-
x antecci’. Doctors praise it. No §
Gold Meda) Metal to harm you. Small cost.
Won 1928  Write for FREE BOOKLET

BEFORE-AFIER
ANITA INSTITUTE, B-73 Anita Bldg.,Newark, N.J.

MUSIC LESSONS yétx HOME

You can read music like this quickly

Write today forour FREE BOOKLET. It tells how tolearn
to play Piano, Organ, Violin, Mandolin, Gu?tar. %anoo. ete.
Reginners or advanced players. Your only expense about
3¢ per day for musicand postageused.

AMERICAN SCHOOL of MUSIC,57 Manhattan Bldg.,Chicag

22¢€al. 8l (1
2Automatic

"WITH You need no license orNo Permit
‘1oo rermit to own this 6- Re d
shot Automatic.Use for qul‘e = \
CART- fun or seif-defence.keeps away tramps,
IDGES Frightens thieves, scares away dogs—
a real home protector. Fool your friends.
Bame a8 an expensive automatic in construe-
‘s tion, finish, appearance, durability; automatic
magazine fos: ing and ejection of cartridges, . o
Ynstantly and powerful report. Guaranteed absolutely W o
sate. Send no ye Pay $4.99 for
cartridges. JENKINS, 621 Broadway, New York, Dep

ic with 100
t. 65-J-2

Insure your copy reaching you each month. Sub-
scribe to SCIENCE AND INVENTION—$2.50
a year. Experimenter Publishing Co., Inc., 230
Fifth Avenue, New York City.

Refracting Telescope Can Be

Built at Small Cost
(Continued from page 1001),

opera glasses, or, still better, binoculars may
be used. A lens from a camera, particularly
if it be of the portrait variety, is excellent.

The ideal lens is one that will bring all
colors of light to the same focus. No ob-
jective ever made even approaches that ideal,
but the ordinary simple lens is particularly

bad. It is well known that white-light, in -

passing through a prism, is broken up into
the rainbow colors, the blue rays being bent
more than the red (Figure 5). We may re-
gard a lens as being made up of a series of
prisms. ®The diagram makes it quite clear
how a blue image is formed nearer the lens
than the red image. If a star is observed
with the eye placed at A, one will see a cir-
cle, red in the center, blue at the edge. If
the eye is moved to B, the colors will change
places, The smaller the circle and the
shorter the distance the eye must be moved
to make the colors reverse, the better the
lens. An image of the sun, reflected from a
glass marble or a small Christmas tree orna-
ment, makes an excellent artificial star for
testing your lens. It is quite obvious (Fig-
ure 5) that a long-focus objective will cause
less dispersion of the colors than one of short
focus. I have always obtained the best re-
sults from simple lenses of focal length 30-

40 inches, though much shorter focus may be

used in emergency.
(To be concluded)

Building a Reflecting
Telescope

By Ernest W. Blandin
(Continued from page 942)

the organized work of all points on the
surface that adds together and produces one
image. This surface is commonly called the
paraboloid.

The equipment for testing the surface con-
sists of a safety razor blade, a block of
wood, a small coal oil lamp with chimney
replaced by an opaque tube in which a pin
hole has been punched opposite the flame,
a rule, and a support for the glass. The
razor blade is placed in the block of wood
so that its edge is vertical and exposed at
the level of the pin hole in the lamp. To
test the mirror it is placed on a support as
in determining the focal length except for
being at the level of a table, and the eye
should be at the same level. The razor
blade and lamp are placed side by side with
the lamp to the right. The light from the
pin hole should radiate toward the glass
and the reflected light should come to a
focus on the razor blade. This will take
careful adjusting. Now place the eye just
behind the blade and move the blade side-
wise until the light just grazes the edge.
You now see the mirror and certain shadows
on it, if the blade is near the focus of the
rays of light. The focal length with the
light will be about twice what it will be on
a star. The paraboloidal shadow is repre-
sented in diagram 1 and when perfect the
shades of light should change across its
surface as the shades of color of a delicate
rose. If short strokes have been used in
polishing the shadow will probably appear
as in diagram 2. This test is known as
the Foucault knife-edge test.

Our problem now is to change the shadow
on our mirror from the appearance of figure
2 to that of figure 1 and in order to do this
it is usually necessary to reduce the polish-
ing surface near the edge of the tar polisher
by cutting the grooves horn-shaped. Careful

(Continued on page 1005)
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EARLE LIEDERMAN
The Muscle Builder

Author of *“Muscle Butlding,” ‘“‘actence of Wrestling,”
““Secrets of Strength,” * Here's Health,” “Endurance,” elo.
e

If You Were Dying To-Night

and I offered something that would give you ten years
more to live, would you take it? You'd grab it. Well,
fellows, I've got It, but don’t walt till you're dying or it
won't do you a blt of good. It wiil then be too late. Right
now is the time. To-morrow or any day, some W
get you and if you have not equipped yourself to fight it
oft, you're gone. I don't claim to cure disease. I am not
a medical doctor, but I'll put you in such condition that
the doctor will starve to death walting for you to take sick.
Can you imagine a mosgulto trying to bite a brick wall?
A fine chance.

A RE-BUILT MAN

I like to get the weak ones. I delight in getting hold of
a man who has been turned down as hopeless by others.
It's easy enough to finish a task that'a more than half done.
But glve me the weak, slckly elmp and watch him grow
stronger. That's what I llke. It's fun to me because I
know I can do it and I like to give the other fellow the
1augh. I domn't just give you a veneer of muscle that looks
good to others. ¥ work on you both inside and out. I not
only put big, massive arms and legs on you, but I bulld
up those Inner muscles that surround your vital organs.
The kind that give you real pep and energy—the kind that
fire you with ambition and the courage to tackle anything
set before you.

ALL I ASK IS NINETY DAYS

Who says It takes years to get in shape. Show me the
man who makes any such claims and I'll make him eat
his words. I'll put one full inch on your arm in just 30
days. Yes, and two full inches on your chest in the same
fength of time. Mcanwhile, I'm puftting life and pep into
your old back-bone. And from then on, just watch ‘em
grow. At the end of thirty days you won't know yourself.
Your whole body will take on an entirely different ap-
pearance. But you've only started. Now_comes the real
works. I've only built my foundation. I want just 60
days more (90 in all) and you'll make those frlends of
yours who think they're strong look like something the
cat dragged in.

A REAL MAN

When I'm through with you you're a real man. The
kind that can prove it. You will be able to do things you
had thought impossible. And the beauty of it {s you keep
on going. Your deep full chest breathes in rich, pure afr,
stimulating your blood and making you just bubble over
with vim and vitality. Your huge square shoulders and
your massive muscular arms have that craving for the
exerelse of a regular he man. You have the flash to your
eye and the pep to your step that will make you admired
and sought after in both the business and soclal world.

This is no idle prattle, fellows. If you doubt me, make
me prove it. ahead, Illke 1t. I have already done this
for thousands of others and my records are unchallenged.
‘What I have done for them, I will do for you. Come then,
for time flies and every day counts. Let this very day be
the beginning of new life to you.

Send for My New 64-Page Book

“MUSCULAR DEVELOPMENT”

It contalns forty-eight full-page photographs of myself
and some of the many prize-winning pupils I have trained.
Some of these came to me as pitiful weaklings, imploring
me to help them. k them over now and you will
marvel at thelr present physiques. This book 1
an impetus and a real inspiration to you. It will you
through and through. This will not obligate you at all,
but for the sake of Xour future health and happiness do
not put it off. Send to-day—right now before You turn
this page.

EARLE E. LIEDERMAN
Dept. 2702 305 Broadway, New York City

EARLE E. LIEDERMAN

Dept. 2702, 305 Broadway, New York City
Dear Sir: Please send me, without any obligation on my
art whatever, a_copy of your latest book, ‘“Muscular
evelopment.” (Please write or print plainly.)

INADIC. s 2 vecooorvonscsssosasssasssssscantssanas ol
AQAresS. .. cvresenscarancccosccestsacttassenasnses
(071 0 seeseceresaianns Btate....scvrvevons
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Short Wave
‘Manual

Full size blue prints
bound in book

Up-to-the-
'minute data
—All worth-

while circuits—

Prepared by Eminent Short Wave Experts
| Edited by H. M. BAYER, Tech. Editor of RADIO NEWS
This is unquestionably the foremost book on
short wave receivers and the theory of short wave
reception ever written. The data which it con-
tains is a compilation of the knowledge of an
eminent board of Short Wave Experts.
As practically every one today knows, some of
the finest programs are being broadcast over the
short wave bands. There are many
reasons for this. Paramount
among them all is the fact
that that entertainment,
broadcast in this band,
can be received
over distances
which with §
the ordinary
broadcast re-
ceiver would
b e impossible!
Thousands of let-
ters, which pour in
an unremitting
stream into our offices
tell the same tale—it is
a common and everyday
matter to receive programs

EXPERIMENTER

PUBLISHING COMPANY, Inc.
230 Fifth Avenue, New York

from all foreign countries, from the most distant
climes. England, France, Germany, towns on
the African continent, from every conceivable
corner of the globe where a station is located—
programs come in with surprising volume and
clarity. One would think they were hearing a
New York, Chicago or San Francisco station until
the voice of the announcer, many, thousands of
miles away discloses the true location of station.

In the Short Wave Manual you will find com-
plete diagrams, full size blueprints pasted into
the book. These tell plainly how to construct all
the short wave circuits which our tireless
laboratory researches have shown to be most
efficient.

The SHORT WAVE MANUAL contains com-
plete information on everything concerning
Short Wave reception. Large size book (same
size as Radio News) with a beautiful colored
cover. Replete with illustrations, diagrams
and with FULL SIZE BLUE PRINTS.
This big valuable book will show you how
to receive all the foreign countries
clearly and easily. Write today for
your copy.

% Mail This Coupon

2
>

EXPERIMENTER PUBLISHING CO.
230 FIFTH AVENUE, NEW YORK.

Gentlemen:

Enclosed find 50¢ for which please send me a copy of THE
SHORT WAVE MANUAL.

Name

Address

City ...State

Please say you saw it in SCIENCE and INVENTION
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A*100.00

SHIP MODEL $4 98

FOR——

MAYFLOWER
SIZES: 25” High; 10”7 Wide;
26" Long
We will supply all the parts cut to fit and
ready to assemble for the Santa Maria,
Mayflower, or LaPinta, at $4.98 each. Parts
also may be had for the Constitution at
$6.98. Full instructions for assembling any
of the above models are included with each
kit. A diagram of parts showing the num-
ber of parts and just how to piece together
the model make it impossible for you to go
wrong. For very little money and a few
hours of pleasant pastime yon will have a
beautiful ship model that will add a dis-
tinctive touch to your home.
Send for our beautiful 1llustrated free
booklet containing photos and full informa-
n of all our models

ti .
MINIATURE SKIP MODELS, Inc.
— _Philadeiphia. Pa._|

8.83 |

¥

| MINTATURE SHIP MODELS, Inc.

3818-24 Baring Street

| Philadelphia, Pa.

| Please send me the complete parts cut to fit and I
ready to put together for the ... ....c.c.e0eieenen.

I I will pay the Postman $.............. 290 o aieeel oo I
| plus a few cents postage. |
I Name oc.ce0 gobcache

Street or R. F. D.
I City
| state

Take
SOUSA'S
TIP

**CONN instruments
have been used in my
band for years snmpls
because we have foun:

them to be the best.”

Get Into a Band}
TryaConnFREE!

YOU can take your place in a band almost
immediately. Conn easy-playing instru-
ments and the new instruction methodsenable
anyone who can whistle to play tunes in the
very first lessons.

Free Trial, Easy Paymenisonany Conn instru-
ment for band or orchestra, Send for free litera-
tureand details of trial offer; mention instrument.

C.G.Conn, (td. 256 ConnBldg. Elkbart,Ind.

ONIN
BAND
INSTRUMENTS

=

Secret

1 gan:
Contains 9 startling secti

j

Life’s

eote,

Sclence
o Eugenica, 2—Love, 3—Marrfage. 4—Child-

rth, 6—~Family Life, 6—Sexual Science, 7—

Diseases and Disorders, 8_Heslth ‘and

Hygiene, 9—Story . In all, 104 chap-

ters, 77 illustrationn, 512 pages. Examine
at our risk, Mailed ina plvlln wrapper.

SendNo Money

Writs for your copy today. Don’t send &
cent. Pn?onmnn onlyjl.‘)ﬂ, plus postage,
arrd oney refunded if not satisfactory.

* FRANKLIN PUBLISHING CO,
, 800 N. Clark St., Cbicago. Ti.{

Please say

Refracting Telescope Can Be
Built at Small Cost

By Dr. Donald H. Menzel, Ph.D.

(Continued from page 943)

usually far beyond the pocketbook of the
average person who desires to construct a
telescope. Some amateurs have been able to
polish their own mirror, which is somewhat
easier to manufacture than a lens, but the
process is too detailed to be made a part of
the article. Since suitable lenses are far
more plentiful than mirrors, I shall confine
attention principally to the refracting tele-
scope. Certainly anyone so fortunate as to
be possessed of a concave mirror will be suf-
ficiently ingenious to fill in any gaps in the
following presentation and build himself an
instrument that will work.

How to Select a Telescopic
Objective

The pupil of the eye can intercept just so
much starlight. There is an old story to the
L.

SUPPORT FOR

: BO” TELESCOPE
HOLE TORECEIVE /Ay
ROD OF FORK :

METAL OR
WOODEN =
BLOCK TO FiT IN FORK
HELD IN PLACE BY BOLT

COMPLETED
TELESCOPE

IN USE

The above illustration shows how a mount-
ing for the telescope can be constructed and
appearance of completed telescope in use.

effect that a certain astronomer once put
belladonna in his eyes to enlarge the pupils
so that he might see fainter stars. While
the tale is probably untrue, it at least illus-
trates the prime function of the objective—
to collect light. A one-inch telescope, i.e.,
one whose objective is an inch in diameter
(about four times the diameter of the pupil
of the eye) will collect sixtcen times (four
squared) as much light as the eye and hence
will show stars sixteen times as faint as the
eye can see.

The secondary purpose of the objective is
magnification. As we have already seen, this
depends solely upon its focal-length. The
focus can be determined with sufficient ac-
curacy by the following simple method.
Clamp the lens and move the ground glass
back and forth until the image of a distant
object can be clearly seen upon it (e.g., an
arc-light a block or two away). Then meas-
ure the distance between the objective and
the ground glass. This will be F, the focal
length, a figure that should be carefully pre-
served for future reference.

Almost any old convex lens can be pressed
into service. The glass from a hand-magni-
fier, a spectacle lens, the objective from an
old telescope, surveyor’s transit, field glasses,

(Continued on page 1003)

you saw

1001

HAT'S more, Hinton'’s hun
dreds of thousands of miles in
the alr is only imz gide of his re-

markable experience. The thing
that so many other star performers
lack—the that es3 Hinton

knowledge with others in a clear,
slmple. interesting manner. As
proof of that, conslder Hinton's
record during the War. He was
one of the crack pilots singled out
by the U. 8. Navy to instruct re-
cruits. Under his capable.

eye, hundredsof newcomers fearned
thelr P's and Q"sof Aviation:made
theirfirstexcursionsinto the clouds.

Now’s the Ideal

WALTER HINTON
p to pilot a
plane across
the Atlantic
(the famous

NC-4).

to fly from Time to Get Into
lSo?:;hAmer- Aviation

Ica.

‘The husiness world has taken to
the air in earnest. Letters fly from
coast to coast the

coast. past

elghteen months, Ford - Stout

planes, operating between half a

dozen cities. have already carried
han 20.000 people.

to explore
I the wild re-
glons of the Upper
Amazon by air.

There’s Your
First Step—
That BOOK!

Don't say *‘Gosh, there’s
no way for ME to break
into Aviation,”” until

§ read Hinton'’s
X . It has
om&cd the eyes of hun-

Cag

between scores of other important
centers. Yet our growth in the air
has just begun. The unbelievable
things you see today will be noth-
ing widhin five years. And men who
today are poor. misplaced, dis-
couraged, own— will soon be
riding on the wings of success. See
Aviation’s future ahead of the
crowd. Get your training; get
BUSY-—while the Industry

young. Get ahead in Aviation be-
fore Aviation gets ahead of you.

-

Get Your
“Ground Work”
Where You Are

reds.

‘Wiil you pause for fifteen
minutes to look into Avi-
ation’s future—YOUR

‘Walter Hinton's eyes? If
your answer i3 YES—
just use the coupon. It's
your slgnal to Hinton
that you want to hear

more.
—at Home
‘While others look on and wonder—
YOU mUST BE YOU CAN BE TRAINING.

16 OR OVER
To take an active
part in Aviation you
must be at least II(;

Right at home, in spare time,
Hinton will fit you for a job whiie
your chance to grow fast is great-

. Hinton's carefuily illustrated
course takes you over o plane inch
by inch; shows you all about con-
gtruction, rigging. motors, nstru-
ments, theory of flight, alr naviga-
tion— EVERYTHING. It's the
foundation for any one of Avia-
tion's fAfty highly-pald branches.
Beyond that. Hinton tells you how
to get a job; where your t. ng
will bring you most. If it's actual
fiying you seek, he'll even see that
your rates are speclally redueed.
Don't pass this page until you've
called for the book below.

Aviation Institute of U. S. A.
Walter Hinton, President
1115 Connecticut Avenue

Washington, D. C,

for Lieut. Hinton's
Book, because it will
not interest you.

- ’
W AVIATION 4

]
[}
1115 Connecticut Avenue, Washington, D. c,:

[}
|}
gSend me at once your big FREE book telling about
? the opportunities for ME In Aviation and about your :
: method of glving me my * ground work™ right at home. H
]
: NaMeE. .vvocvvsnosnonns - LLA - . ccoc000nmn00 :
L] SITCEs sl s « e 36 « [4]s BEDEE Urwan sEIYR g A oy e °
L] (must be over 16) H
N 2 417 v p veam o 2 e L State........... M
-omww A | i
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Win $3,500.00

Here’s news for puzzle fans! C. W. Francis, A. F.
Holt, Miss l.eola Markus won from $1,800.00 to $3,-
§00.00 each in our last puzzles. Here's the new one.
Here are twelve pictures of Charlie Chaplin, the world
famous United Artists’ star. No, they're not all alike,
even though they look alike. Eleven of them are ex-
actly alike, but one and only one is different from all
the others. That’s the real Charlie Chaplin. The differ~
erice may be in the tie, shirt or hat.

Find the “Difterent” Picture

300 prizes totaling over $7,900.00. $3,500.00 to Winner of
first prize and duplicate prizes in case of ties. If you can
find the ‘‘different” figure you may be the ome to get this
great prize.

Certiticate for $1,000.00 to apply on great prize sent

tmmediately as below if you find the ‘‘ditferent” tigure

If you find the real Charlie Chapdn we will send as soom as correct
answer 1s received certificate for $1,000.00 to add to tme first prize of
8(2),500. if you win, and directions for getting largest prize. Over $50,-

0.00 in prizes already given to advertise our products locally, No cost
or obligation, Nothing to buy now, later or ever, Evervone rewarded if
actively interested.

F. A. HARRE, Dept. 413, 510 N. Dearborn St., CHICAGO, Il.Ll

Science and Invention for February, 1929

TheBig GreenBookgives
the very latzst detailson Aero
Coilsand Kits. Short Wave Radio,
newest broadcast radio receivers, short
waveconverters, telephone transmitters, coil kits,
adaptersand a host of new wrinklesfor 1929.

24 Difterent New Kits
Shown for 1929

The kits everyone is talking about are fully
described in the new 1929 Aero Green Book—
Aero 7-29, Aerodyne6-29, Chronophase, Metro-

color and lustre

No tiresomerubbing or

politan, Trio, International, Standard, Radio- GUARANTEED
phone—in Shield Grid, A.C. and D.C. models. 2
Be sure to send for your copy of this 25¢ Big AGENTS

reen Book—worth$25.00to anyone who wants
to keep up with thelatest radio wrinkles.

ReNUZit

4611 E. Ravenswood Ave.,

CHICAGO, ILL.
*onom o o o en MAIL THIS COUPON NOW o= v s om om ow =
AERO PRODUCTS, INC. Dept. 911
4611 E. Ravenswood Aves, Chlcago, Bl

Dept. 491y

can get {nto the
big money class
operating ReNUZit
Service Statlons.
Write for the thrill-

of Re-

Send me your Big Aero Green Book, 25¢, giving the
latestinformation on What’s Newinradio,short wave,

$12,000.00 2 year.

St. and No. Do it Now!

154 E. ERIE ST.

The Greatest Automotive
Discovesy of Scientists in Recent Years
You just flow ReNUZit onto any automobile with
a plece of cheeseclot.:h, un(é instantly the ORIGINAL

o car
NOT A POLISH, CLEANER, WAX, OR PAINT.
lishing; harmless, lasting. sure.
OT TO TURN WHITE.

NEW PLAN
Make $50.00 a Day

i3 llke new again!

Mail coupon for your copy today—NOW'! Service Stations Millions are waiting to buy
— f = - ring ReNUZit. That is why Re-
F@ m g $1,000 a Month NUZIt Agents all over the
BT country can make almost un-
INCORPORATED It is easy to see believable profits. And _our

why so many men PROPOSITION i8 8o oD

that you should have no trouble
making £50.00 a day and up.

Test ReNUZit Free!

You_have the privilege of try-
ing ReNUZIt yourself right now
without risk.
what miracles it accomplishes.
‘Write. TODAY for full details
and Free Test Ofter.

THE RENUZIT SYSTEM

Dept. 863-A.R.

Prove to yourself

CHICAGO, ILL.

o\

,°J

A New |
Lightweight Sl
Electric Drill

Lincoln Airplane School.
Lindbergh learned here.

now available.  Here

Sturdy acd practieal. Full, teed for
one year. Specially desi ye a;:ﬁxhet u?d structors
intermittent work. Weighs oniy 4 lbs, Work,

Lincoln Page
transport pilots.
tors supplied by the
Write for full information today!

Uses direct or alternating current, and is supplied to you for Government
110 to 126 volta. 200 to 250 volts or 82 volta. Special Jacoba
sk forge mone tomlnchy S ghd st
e bandle. il complete wi O h
Price postvaid anywhere i U, S. A+ — 1876, socket
Sex&d check ogl'llz;)oneyfnrc‘iierd, it l:ot;dust_isﬁedb retarn in 5 days
and money wiii be refun. . ordering, be to i
Voltage need. WRITE ROR OUR CATALOG, """ 0 oeeify

Jones Motrola Sales Co., Dept. 202, 370 Gerard Ave., N.Y.

220 Alrcraft Blidg.,

LINDBERGH LEARNED!

ET the same complete, thorough, foundational
G training that Lindbergh recelved. Get it

now—under greatly improved facillties at the
Much better than when
Get the best training
competent.
teach you practical Flylng and Ground
You go mght up into the sky in our famous
Licensed
Learn on actual planes and mo-
Lincoln Alrcraft Factory.

LINCOLN ARIRPLANE SCHOOL
LINCOLN, NEBR.

WHERE

experienced in-

Planes—with

to stay upon the water for several days if
necessary. By that time, the radio will have
summoned help and the passengers can easily
be taken off and the empty pontoons either
towed to the next port or if that is not
desirable, they can be sunk by admitting
water into them when they will immediately
sink and present no danger to shipping
thereafter.

.In most cases, however, except where the
distances would be too great, they might be
towed to the nearest port and salvaged.

We have considered the case of a ship
going down with the pontoons floating off
as the ship goes down. In one instance, this
could not be: done, and that is if fire broke
loose. In this case, it would perhaps not be
possible to wait until the ship sank, because
long before this all the passengers and the
pontoons would be destroyed by the ensuing
heat if the vessel did not sink at once, as
often happens.

A provision, however, has been made for
this emergency also. The pontoons are
equipped with-two or more rings, which can-
be engaged by hooks from powerful cranes.
The cranes, then, would lower the life-pon-
toon into the sea. But suppose the crew got
panicky or there was not sufficient time to do
this. Our full page illustration shows what
would happen in such an emergency. The
life-pontoons would simply be disengaged and
would be pushed down into the sea as shown.
Of course, the Captain would wait as long
as possible before doing so, because the en-
suing drop of 40 or 50 or more feet down
into the water with a pontoon load of pas-
sengers would not be pleasant, and would
only be as a last resort.

The launching, however, could be done in
such a way that the pontoon would land with
one end first, and thereby ameliorate the
shock, which, in any event, would not be
very great, because the pontoon landing in
the moving sea is offered a fairly good
cushion thereby. Of course, the pontoon
while rolling over and over in the sea for a
few minutes would not be a very pleasant
thing for the passengers, but remember, that
they are strapped in tightly. They might
become dizzy and even seasick from the ex-
perience, but at least they would not drown
or be killed by exposure as is usually the
case in the open lifeboat.

All in all, it is to be hoped that a
humanitarian device of this kind will soon
be installed and hecome universal. While
the design as offered by me may not suit all
sea requirements, I am certain that the basic
idea as a whole is practical and feasible.

In the illustrations, I have endeavored to
show a number of different ways how the
life-pontoons can be launched, either by
crane or floating off unassisted. There is
also one method whereby the life-pontoons
might be stored below decks. A hatch would
then have to be opened to eject the pontoons.

Possibly the best and only means, how-
ever, which in practically all cases would be
foolproof is to keep the pontoons on top of
the ship and let them remain there until the
ship sinks, in which case, the pontoons will
float off unassisted, without undue shock and
rough handling to the passengers. The only
exception is the case of fire, when it may
become necessary that the pontoons must
be launched.
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New Safety Lifeboat

By Hugo Gernsback
(Continued from page 912)

so that the pontoons simply remain resting
on top of the ship.

How the ship sinks is of little concern,
however, because we know that the pontoons
will not be able to sink, and will merely float
off as the ship settles into the water. In
several illustrations this is graphically shown,
and it makes no difference whether the ship
sinks one way or another, or whether it
even overturns or sinks at a steep angle.
It is all the same to the pontoons, which,
the minute they get into the water will
automatically right themselves and will soon
float on an even keel.

Action When Ship Sinks

THERE is a popular delusion that every
big ship when it sinks causes a vortex
and sucks all objects down. This happens
very infrequently, and it is to be doubted
that it ever assumes great proportions. For
instance, in the sinking of the Lusitania,
eye-witnesses pointed out that instead of a
suction, there was a swell closing over the
Lusitania at the time she went down.
If, however, an occasional suction occurs
and carries the pontoons down, perhaps for
20 feet or so, that will not in the least en-
danger them, and the pontoon will bob right
up to the surface of the water like the
proverbial cork. Of course, while all this
happens, the valve that controls the air inlet
of the pontoon is closed by an officer, so
that no water can get inside; but just as
soon as it comes up to the surface of the
water and floats on an even keel, the officer
opens up the valve and the air that is needed
is rapidly sucked in by means of a special
ventilator. By this time, a small 20-horse-
power gasoline engine begins operating, not
so much for the reason to propel the pontoon
to any great distance, but for the purpose of
getting away from the wreck and to avoid
colliding with otlier pontoons which surely
would be the case if six or eight were float-
ing quite close together, and when disaster
to them might occur when two or more are
smashed together by a heavy sea.

Of course, when one of these pontoons
slides down 30 or 40 feet from the top deck
of the ship and plunges into the water,
things might not be any too pleasant in the
interior of the lifeboat, unless all the pas-
sengers were strapped tight by means of
life-saving leather belts. If they are strapped
tight against the padded walls, little dam-
age will result, and it is far better to have
a few bruises and to be shaken up for ten
or fifteen minutes than to find a watery
grave. It is by far the lesser of two evils.

The life-saving pontoon is not made with
any idea of great comfort and luxurious
berths. It is simply constructed with one
purpose in view, and that is to save life. It
will, of course, have on board enough food
to last for some days, and it will have other
necessities to maintain the life of its pas-
sengers and to keep them.at least in fair
_comfort. A good supply of rockets, flares
and a small radio transmitter are, of course,
most important and all of these can easily be
taken care of, because their weight is not
very great.

Purpose of Pontoons

I HAVE no idea at all that these pontoons
should have enough motive power so that
they will reach the nearest land. To do so,
would make them entirely too heavy and too
cumbersome, as well as too expensive. That,
however, is not necessary, because they are
only supposed to save life, pure and simple.
Equipped with flares and radio, these pon-
toons are well built and seaworthy enough
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Television Light
Modulator
By Paul L. Clark

(Continued from page 951)

the tiny mirror or an oscillating loop, the
mirror being vibrated through an exceedingly
small amplitude which is just sufficient to
valve a single beam, so that the aggregate
illumination obtained by- combining all the
light in the bundle of beams, produces a
brilliant spot on the scanning disc.

Generic Principle

Figure 1 shows the valve mounted so as
to throw the light, after modulation, upon
the rotatable scanning disc, and form a spot
of white light embracing the field of view;
Figure 2 is a plan view of the valve, shown
diagrammatically and having fired gratings
A and B, the rays being intercepted and
varied in bnlhancy by reflection from the
small mirror which, v1bratmg under energy
responsive to the incoming signals, causes a
luminous grid-like, optical image of the grat-
ing A to vibrate rapidly transverse to the
surface of the complementary grating B;
so that the degree of registration of each
bar and space of the vibrating image, with
a corresponding bar and space of the grat-
ing B, is proportional to the instantaneous
strength of the signal impulse applied to the
loop, in the 1-40,000th second constituting
a single cycle for the transmission of a sin-
gle picture area. The lens focusses the rays
from the small lamp so that they converge
upon the mirror which reflects the several
pencils in the form of thin wedge-shaped
beams, each about as thick as a sheet of
paper.

The grating A consists of, say, 133 bars
and 132 spaces per inch, each subtending an
angle of about two minutes of arc at a dis-
tance of six inches from the mirror, and
being about 4-1,000ths inch wide (only six
bars and five spaces are shown, for diagram-
matic purposes), so that the grating inter-
cepts one-half of the light and breaks the
beam from the condensing lens into a bundle
of separate, microscopically-thin layers of
light which, by a mirror deflection of one
minute of arc, are swept through an arc
of twice this magnitude, and register upon
the bars of grating B to produce a total in-
terception, as in Figure 3, so that no light
falls upon the scanning disc and the observer
receives a dark area of the transmitted pic-
ture.

Construction of the Gratings

Grating A is made by photographing on
glass an image of a large, accurately-ruled
chart having black lines about 1-8th inch
wide. On account of aberration incident to
the use of a simple lens or a concave oscil-
lating mirror, the image of the grating A
as formed at the plane of the grating B
consists of somewhat curved or distorted
lines, such as many of us have seen on
lens charts in optician’s windows. In order
to insure that the lines on grid B precisely
match those of the slightly distorted image
of the grid A, an unexposed photographic
plate is placed in the holder of grid B and
exposed to the rays which produce the im-
age of the grid A, this plate being photo-
graphically developed without disturbing the
focused setting.

Several Unique Advantages

1—A spot of pure white light of good
brilliancy is secured: 2—Valving is instan-
taneous and proportional to signal strength;
3—Low power is required; 4—The valved
cone may be of large cross-section and wide
divergence to secure a bright beam and per-
mit the projection of a sizable picture.
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Home Movies

By Con Bennett
(Continued from page 939)

“A tripod screw plate is fitted in the center
of the bottom of the case and we use a
wooden tripod, in order to get a large sup-
porting surface.”

“What exposure do you use with this lamp,
Mr. Jones?”

“The exposure depends on many factors,
Mr. Blake. The color of the walls will make
a difference, a light wall reflecting some of
the light on the subject, while a dark will
will absorb the light and thus increase the
exposure. Again the distance to the subject
will affect it as the strength of the light de-
creases as the distance increases, and not in
an equal ratio either. In fact, the light de-
creases as the square of the distance. If we
place a lamp four feet from the subject, we
get four times as much light as we would if
the light were eight feet away.”

Building an Arc Lamp

¢T THINK I'll buy one of these small

famps and also make one of the big
ones, How about arc lamps? 1 guess you
can't build one of those.”

“] built one. Just a small affair but it
serves nicely to light a single subject or
serves as a backlight.”

“Tell me how. I'd like to build one.”

“Well, it is not as easy as building the in-
candescent lamp outfit, but if you have the
tools it is a fairly simple job. Here's mine
(Fig. 7). The block that holds the carbons
is one inch square and four inches long. Two
holes are drilled through it, each one-quarter
inch in diameter. These are to hold the car-
bons. At right angles to each hole is drilled
a smaller one that is tapped to take a 10-32
screw. On the outside of thé block a hole
is made to take a square brass nut that
serves as a connector between the carbon.
The nut is forced into the hole before the
hole is tapped so that the screw will run
smoothly through both the nut and the block.
From the top carbon a piece of copper ribbon
is run from this nut to the screw on the
socket that holds the resistance. From the
lower carbon, another ribbon is run to a
small screw tapped into the block. This al-
lows for connecting the other side of the line.
(See wiring diagram Fig. 7a.) The resist-
ance is a screw type heater unit that draws
440 watts of current. It is screwed into the
porcelain socket that is fastened to the top of
the block.

“On each side of the block are fastened
the reflectors, two pieces of tin four by four
and a half inches. These are bent so that
there is a ninety degree angle between them.
A quarter inch hole has been drilled in the
bottom to take the rod of this table stand I
built (Fig. 7b). The stand is made of three-
quarter inch wide strap iron and each leg
measures eight inches. The rod has been
threaded at its lower end and a nut on either
side of the leg members makes the stand
rigid.

““To use the lamp, I simply put two carbons
in place, connect to any outlet, and with a
third piece of carbon I strike the arc by
touching it to the points of the two in the
lamp and then drawing it away slowly. The
actual contact is only momentary but it is
sufficient to start the lamp operating. To
stop, I just pull the cord out of the supply
socket. Another socket may be put on the
lower end of the base to take a five ampere
fuse if you want to be safe, but it is not
essential.”

“I'm going to build one of those, too, Mr.
Jones.”
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Automobiles ~ Electricity—Motor Bussés
—Aviation—Building Construction. -

There are jobs for Draftamen in all of these
industries and in hundreds of others.

Aviation i3 expanding to enormous proportions.
Eléctricity is getting bigger every day.

Motor Bus - bujlding is becoming ® leading
world industry, -

Building of stores, homes, factotles and office
the time.

Ing a good, straight
Comfortable surround

buildings fis going oo all

No structure can’be ereeted. withoot plans
drawn bg a draftaman. No machinery can be

built withont plans drswn by & deaftaman, mysrl of
I train you at home, in Drafting. Keep the .
Job you ‘l" now while learning gn!ﬂnz. 'i:;.k:cm goshthe

3 will train you in  drafting right where you
are in your spare time. 1 have trained men

If You Earn Less Than
$70.00 a Week
Ask for My 2 FREE Books

mt!‘c‘l way,
ing

Mafl this conpon, at once. Get *’My Pay Ralsin:
' Plan’* and *‘Successful Draftsmnnship’’. Both o
them point the way to Success. Youowe it to your~
#.ell to find out what a_big opportunity there is in
% practically all _industries, for Draftsmen. Thess
0 books are Free. They come to you post paid.
Mail the Coupon for them TODAY,

ENGINEER DOBE

1951 Lawrence Ave., Div. 1422 Chicagd

Get two wonderful
books by mailing
coupon below,

Just Send the Coupon Below!

Jobs for Draftsmen
in Great Industries—~Learn At Home

who are making from $3.500.00 to $9,000.00 &
year, There Ia & blg future for draftsmen be-
cause you plan and superv!
others, or you go into business for yourself.
Get started now toward a better

Earn As You Learn

1 tell you how to start earning extra money 8-
fow weeks after beginning my training.

Employment Service

After tralning you 1 helv[ou to getm job withe
out charging you a eent for t Em-

ause they-know that Dobe Trained Men

raftsmen come to me for mea

hs:
t{-a work themselves, in 8
mployers know they are not
chances on men tralned by me.

You get these Geno
wine Migh Quality,
dmported Drawing
dnstruments, 14
Other Tools and a
Drafting Table—
all included in
my Home
Training
Course.

: Money-Back
Agreement

I train you at home under
a positive Money - Back
Agreement. If my training
does not satisfy you after
you have finished, you get
every penny back.

| Age or Lack
| of Education,
No Drawback

Previous experience is
not necessary. You donot *
need to be a college man
or high school graduate.

Help As Long
AsYouNeedIt

As my student you can
write to me any time you
want to and as often asyou
like and I will give you -
help on any subject per-
taining to draftsmanship.
I will advise you about
jobs, extra work, fees and
how to make extra money.

the work of

position, pay*
salary, the year around.
ings, Inside work.

his service.

ve learned drafting

FREE BOOK COUPON

l....--..------...-.-.-...-..H

= ENGINEER DOBE

" 1951 Lawrence Ave., Div. 1422 Ch!cagol
@ Sendme free of all zoat your book, “‘Buccessfol Draftsoian+

@ Fhip”, also plan to earn money while learning and W of
- 'é'ﬁ.'f'n"."‘ifh‘;"}"‘ positions. Also yoar pew book. * Paye,
H y

)

: Name. S

]

: Addr,

«

! Post Office. Ssase.

HOW LONG WILL "BYRD"

on the famous Byrd Expedition.

Find the Answer Herelsa pictureof ashipsalling toward theSouth Pole

TAKE TO SAIL TO THE SOUTH POLE?

Just how long is

wili take will be intercsting to find out. The letters (AC G) give approximately

the number of

days it will take the Byrd Expedition to reach

the South

Pole. Can you work it out? Thelettersin the alphabet are numbered—A i3
1. Blis 2, etc. Put down the numbers represented hy each letter (A CG) in
the order they appear and You wlll have the approximate number of days
1t will take the shl?nto sall to the South Pole. If you send your answer 8oon

€enough you may wi

As a reward for quick actlon—we send you check for $555.00

the First Prize If you win, and directions for getting new 1929 four-door Bulck

Master 8ix SBedan. S8end answer at once. Costsnothingz. No

First Prize. No cost to you now, later, orever. Be wise

And Win BuickSedanor $1875 Cash

=
to add to -
tricks or chancea.

Hundreds have already won Prizes. Lillle Bohle won $1500, Fred Sicglinger won > N
$3000, Mrs. R, T. Frederick won $1000, Robert F. Spliman, won $1000, and many ctherss You benext. Everybody
taking active part rewarded. You get your choice of Buick' Sedan or $1875 in Cash.

§ Cars Given—No More Puzazles to Solve
I will give a beautiful Buick Sedan, also a Chryster
Bedan, also 8 Nash Sedan, also an Essex Sedan, and a
Chevrolet Sedan—>5 carsand a large list of additional
costly Prizes—over $6500. Every car has four doors
and will be delivered FREE to winners by nearest auto
dealers. Many have already won Prizes and now to ad- ties,
vertise our business you can get this new Bulck Sedan d
or 31875 Cash.

L. M. STONE, 844 West Adams Street

$555.00 Extra for Prom

ptness
Be prompt. Just figure out what number each letter(ACG)
represents, Put them down in the order shown. Mail me
il tell
w

wer with your name and address at once. then we
tell you how t0 win Buick, That's all. S8end no money.

who answer can share in Cash and Prizes. In case of

dubiicate prizes will be given those tying. If you can
the answer send 1t right away. Hurry ! $555.00 Cash

CHICAGO, ILLINOIS

for promptness.
Department 375,

cold sweats, dizzy spells and sex weakness are caused by NERVE
EXHAUSTION, 4 T 4

weak, sick nerves! Learn how to resain Vigor. Calmness
Sell éonﬁdence. ce s a bonta

RICHARD BLACKSTONE, N-30X FlatironBldg.,N.Y.

ERVES?

Are YouAlways Excited? Fatigued? Worried?
Gloomy? Pessimistic? Constipation. indigesti

Drugs, tonics and medicines cannot help

Send 25 cents for this amazing book.

rorwar | POPULAR CHEMISTRY

A Monthiy Chemical Magazine
Tatest chemlcal news, experlmenm‘ for-
mulas t ad L)

, recen|
new uses for X-rays, ultra-violet lght,
radium, etc.. every month.

‘Three trial coples o(back issues), 30
cents. $1.50 per year. Free solubliity
chart and book catalog to immediate-
R yearly subscribers.

POPULAR CHEMISTRY CO.

Dept. FB Swedesboro, N. J
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The fact that man is a slow breeding animal
with very small families, it is not possible to
study inheritance and sex as thoroughly as with
animals where all factors are controllable and
large numbers worked on. But in man there
are some striking conditions to show we have
the same principles, such as color blindness and
bleeders as perfect sex linked recessive unit
characters.

The writer after these observations and
studies believes that sex determination is a
chemical and biological problem and can only
be so determined, and follows the laws of
chance as to the number and ratio of sex de-
termining cells. Dr. Reeder's comparatively
few cases compared to the millions in animal
experiments simply happened in the error of
small numbers and they still follow the biologi-
cal laws of chance in sex determination.

The interest in sex determination is also
shown by the fact that the International Society
for Sex Inquiry, whose activities have been in
abeyance since 1913, has been reorganized and
held an international congress in Berlin the
first of October, 1928.

Dr. Albert Schneider, M.D., of Portland,
Oregon, has this to say:

HE whole subject is an unsettled state.
3 I Dr. Schenck years ago declared that feed-
ing sugar to the female would make for
females, and starving the male, for males, but
there is no satisfactory evidence that he was
right. As you say hundreds of theories have
been advanced none of which have stood the
test. Let me spin a few theories:

It is known that the male germ cell, the
spermatazoon, is very susceptible to the action
of alcohol, the weakest germ cells being killed
off first, and the more robust cells surviving
even large doses of alcohol. It has been sug-
gested that by means of carefully determined
and regulated doses of alcohol, administered in-
ternally, it may be possible to kill off all of the
weaker male germ cells, leaving only the
stronger ones, the more virile, the more actively
motile cells, to take part in the fertilization
process. After the proper dose of alcohol has
been given, a sufficient period of time should
be allowed between the time of taking the alco-
hol and the act of fertilization, to permit the
still living and robust but perhaps much in-
ebriated spermatazoa to recover from the
spree. It has also been suggested that the
more actively motile sperm cells are male
creators. 1f that be so then the inebriation
method just outlined should tend to a prepond-
erance of male children. Now, this ta me is
interesting as a theory but as far as I know
there is no experimental proof of the correct-
ness of the theory.

One of the oldest medical papyri (Kahun
papyrus—2,000 B. C.) among others, contains
directions for determining the sex of the un-
born babe. Manoiloff, the Russian scientist,
outlines a series of tests by means of which the
sex of the unborn babe may be determined.

Some years ago it was taught that the secret
to sex lay in the extra chromosome (chromo-
some X) of the male germ cell, but I believe
this theory is largely abandoned or at least
neglected.

I shall be interested in the outcome of your
inquiry and I sincerely hope something worth
while may come of it.

(More letters in the next issue)

If you were asked what are the
“modern wonders of the world,” what
would your reply be? The seven
Y ancient wonders are quite well known,
dj but they have rarely been pictured
before. In the next issue of SCIENCE
AND INVENTION Magazine you will see
the ancient and the modern wonders
contrasted in striking style.

Please say

Ground Antenna

.
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. logical
Shielded Antenna A

The Antenna s insulated or
“'shielded’’ agalnst elcctro-static dis- A
turbances as are the most advanced
receivers and their various parts.
Science declares that the earth itself
“'shorts’”” the electro-static capacity
before 1t reaches the antenna, acting
as a second shield. Seo in the EARTH-
ANTENNA you have a sclentific
ground and insulated antenna com-

FARTH ANTENAA

COMBINED ANTENNA AND GROUND

ENNA.

you've compared

new.
Offer Today!

N
%mbined in one convenient Un.

A wonderful thing has happened in radio!
New convenience!
Sweeter tonel
4 by the amazing, tested, approved EARTH-

ANTENNA.

Reduces Static

Because the radio wave goes right into the
earth where obviously there is heric )
disturbance and interference—it 1s clalmed the T T 4
place for the antenna should be the \—[—|__—|ﬂ
EARTH—not the air. i
allowed radio t;rtlgiine«:jrs to work out the EARTH-

5
better, more dependabie reception.

Test EARTHANTENNA Free

Don’t remove your old aerlal and ground until
the old
Prove for Yourself the vast improvement with the
Write for thrilllng

995

NEW-

ANTENNA*"GROUND

Less static interruptiont!
These things are brought te you

X
0

less at

This important

estgned to glve you clearer,

and modern methods.

details and Free Trial

The Modern Antenna Co.
Dept. 863-B.E. St. Clair Bldg.
cor. St. Clair and Erie Sts.

Chicago, 11

AM going to give away ABSOLUTELY FREE
more than $5000.00 worth of wonderful prizes, con-
sisting of two Automobiles, two Phonographs, &
Shetland Pony, a Radio, a Bicycle, Silverware and
many other high grade articles of merchandise—be-
sides Hundreds of Dollars in Cash. Already we have
given away Thousands of Dollars in Cash and Valu-
able Prizes to advertise our business, but this is the
most liberal offer we have ever made, First prize
winner will receive an 8 Cyl. 100 Horsepower, Custom
Built Studebaker Sedan or $2,250.00 in cash; Second
Prize winner will receive 2 Four-door Chevrolet Sedan
or_$675.00 in cash: Third Prize winner will receive
a Victor Orthophoni¢ Victrola, Model 84, or $235.00
in cash. etc. Each Prize will be shipped and deliv-
ered right to the winner’s door, all charges paid.
This offer is open to anyone living in the United
States, outside of Chicago, and ig backed by a Big
Reliable Company of many years’ standing.

5,000.00 277 =i
Worth of Prizes [ g

L. E. WILFERD, Mgr., Dept. 3792 315 8. Peoria St., Chieago, IIL
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Find 5§ Objects
Starting with the letter “C”

There are many objects in the picture of the circus
above. See if you can find 5 that start with the letter
“Q.” When you do this, write them on a piece of paper
together with your name and address and send it to me
right away.

$550.00 for Promptness

In addition to the Studebaker Sedan, the Chevrolet
Sedan, the Victor Orthophonic Victrola, the Shetland
Pony and the many other valuable prizes—besides Hun-
dreds of Dollars in Cash—1I am also going to give $550.00
in Cash for Promptness. It will pay you to act at once,
Any winner may have cash instead of the prize won and
in case of ties, duplicate prizes will be awarded. There
are no tricks or illusions of any kind and neatness or
handwriting does not count, You will not be asked to
write in any squares., add up any figures, build words,
or solve any additional puzzles of any kind. Get busy
right away. Find 5 objects starting with the letter
“C,”” write them on a piece of paper together with your
name and address and send it to me just as soon as
possible. EVERYBODY AWARDED. Address

you saw it

ign k!
oreign Work!
_Like to Travel—does Romantic,
i Wealthy South America call you? Unusual
A QOpportunities for young men. erican
\ Employers g)ayfare and expenses. Big pay

— write for F'ree Informationand ructions,
=& ¢‘How to Apply for Position.” No obligations.
===~ SOUTH AMERICAN SERVICE BUREAU
\ 14600 Alma Avenue, Detroit, Mich.

IPositively Guarantee

10 increage your arms ome-half inch
in size, chest one full inch, strength
25%, health, 1007 In one week's
time, by following my instructions
and using my exerciser 10 minutes
mornings and at night. Send $1 for
complete course and exercisers. Sat-
iafaction guaranteed or 31 refunded.

PROF. J. A. DRYER
Box 1850-L Chicago, IlL

A ALY

Do you play the uke, banjo, guitar? Learn to “blue” the
harmonica and play “no-hands.” Be & “one-hand-band*
Play 2 tstruments at one time! Amaze your friends! Be
popalar! Don't be “just snothee harmonica player”—pla;
*“no-handh.” Yount and old can learnt 50c { Money-Order,
brings Instruction boek. songs, how lo play blues, get jazp
effects, ete.

HARRY MONICA, Box 252
Qop 2 Woansocket, R. &

Can You Sell Gas At 5¢ Per Gal.?

If s0, write me quick. My distribu-
tors make as high as $3,000.00 per
month. Let me show you how.
SEND FOR FREE TRIAL
Proof of astounding success and my
$15.00 a day Guarantee to Distributors #

Dept.863-B.B.,154 E. Erlo St.
cHICAGO, ILL.

Frank Andrews,
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SON!

Thi f ha a NEW HUDSON COACH given you for
you:'lkvgry o:v':g and $1,000.00 in CASH to do with as you
wish—or if you prefer, $2,400.00 in all.

THIS IS NOT A MAGAZINE CONTEST
Anyone Who Can Solve Puzzles May Win

uickly advertise the name and pProduets of the Paris-Ameri-
g;:’i’hnmfacnl Co..and make them better known, we are dividing
our profits and absolutely giving away 16 BIG CASH PRIZES,
ranging from £1,000.00down and n NEW B"UDSON ('}OA.CH for
promptness—if the first prize winner is on time. What'sstill more
—we willreward bundreds of othera with $1.25 worth of our prod-
ucts and duplicate Prizes will be given on all awards in case of
final ties. It costs you nothing to solve thia puzste—you do not
have to subscribe to any magazine or secure nny subscriptions to
win any of the 186 BIG CASH PRIZES, ranging from $1,000.00
down or the Hudson Coach for promptaess with the $1,000.00

SEND YOUR

8end your answer, TOD.

HI;ITSON‘ BOTH/ 15 other Cas

ItMay Soon
Be YOURS

hPrizes

has a sharp eye for solving puzzles Is golng to win this Blg Cash Prize of $1,000 and
ls:::!ed(;'t‘ieo:'awnr:nd New I"’lu)l"lson Coach for promptness, If en time—or $2,400 In all. Will It be You?

Solve this puaale and solve it quick. There's too
much at stake for you to delay a minute, Take a
vencil and draw a line showing how the auto can be
driven out of the field pictured above. There's all
kinds of fences in your way und there’s only one
#atoout of the field, but if Yyour eyes are sharp you
d a way thru the various gates in the
fences, nnd get your auto out.
1f you find the way out, cut out the guzzle
and ANSWER QUICK
Bome sharp-eyed person is going to win the $1,000
CASH and the auto, too, if on time. Why not you?
‘The Hudson is a Prize for PROMPTNESS. If you
win the $1,000 you want to get the Hudson, too.
AY. We willlet you know
at once, how elose you are to winning. how to get
the 31,000 first prize, and make the Hudson yours.
There will be no delay in giving you your award for

theField
HERE

cash first prize, Neither is it necessary to scll anything,

PARIS-AMERICAN PHARMACAL CO., Dept. 257

solving this pusale, so mail your answer AT ONCE

Fifth and Court Ave., Des Moines, Iowa

.

FROM RADIO’S
OLDEST MAIL ORDER HOUSE

We are the oldest established, exclusive radio mail order
house inthe country. All orders are positively shipped within
twenty-four hours: quick, prompt. courteous service. We
carry a larger variety of radio parts, radio instruments,
accessories and radio findings than any other radio house irf

the country.

You will find in Catalog No. 18 the largest assortment of
radio merchandise in this country. Radio Specialty carries
more radio parts and radio material than any other house in
the country. You will find in this catalog positively the
largest variety of radio merchandise.

If you are in need of certain small radio parts that other
radio and mail erder houses do not bother to carry get the
Rasco Catalog and you will find the small parts there, any-
thing from a screw to copper ribbon, telephone diaphragms,
as well as thousands of the small radio findings.

RADIO SPECIALTY CO..

WHOLESALE P

FOR DEALERS, COM-

MUNITY SET BUILDERS

GENERAL REPAIRMEN
AND AGENTS.

Be sure to get this great 200-page book
with net prices.

Radio Specialty Company is radio’s
oldest radio parts mail order house in the
country, and the new confidential prices
on standard radio merchandise are the
lowest of any radio house.

We are ready now to appoint additional
agents in all parts of the country. If you
are coniemplating making big money
in radio merchandise, be sure to get in
touch with us at once.

We carry the Larges! Variety of Small Radio Parts in the world, BUT we also carry All Standard Radio Merchandise.

100 PARK PLACE.

NEW YORK

RICES

The Answer to the Question
—“Can We Control Sex?”
(Continued from page 909)

It is therefore important in human as in animal
economic life,

Since in sexual reproduction each individual
is produced entirely by the combined action of
a germ cell of the female form and one of the
male form it is necessary for these two very
minute units to have within them some form of
inner organization that in nature .and behavior
parallels the exhibition of characters in the re-
sulting body. It now appears that there is no
essential difference between the behavior of
ordinary characters and those classed as sexual.
Indeed there are certain “sex-linked” char-
acters, as color blindness rather complicated
but always sex-linked in human inheritance.

One must then consider the chromosomes or
small rod shaped bodies in the cells at the
time of cell division and these are always defi-
nite in number for each species of plants and
animals. For more than a quarter of a century
now the short-horned grasshoppers have been
studied and many genera and a large number of
species have been investigated. Geologically
they are old. They present evidence of a con-
stant and long-persistent organization. Study-
ing the cells of the individuals, in every cell of
every individual in this great group there are
23 chromosomes for the males and for the
females 24. Throughout this group there is
one particular chromosome which can be rec-
ognized through peculiarities of behavior and
function, the sex-determining chromosome
whose impaired condition in the male makes
an odd number of elements.

In the formation of the sex cells the number
of chromosomes are reduced to one-half so that
in the formation of the new individual he re-
ceives one-haif of the characteristics of each
parent. Therefore in the female the egg con-
tains twelve chromosomes while in the male
one-half of the sperm cells contain twelve chro-
mosomes and one-half only eleven chromosomes,
If then the egg is fertilized with a sperm con-
taining twelve chromosomes the resultant is a
female with twenty-four chromosomes, while if
with one containing eleven-the resultant is a
male with twenty-three chromosemes.

These studies are most difficult but the same
time most important. Our technical methods are
highly perfected and optical instruments are
the best the world has ever known.

Exceptions to this often prove the rule as in
cases of disease of the ovary may so cause it to
revert as to produce sperm cells. The Free
Martin in cattle is a sexual anomaly always
coming with twins and never with female twins,
but only where the one is a male and the pla-
centz are united so that the male toxin affects
the other.

This is but a brief outline of the findings
and theories in animal life and observations in
human life but in these cases it shows that there
is about an even chance for males and females,
and in considering large numbers of figures
over long periods of time we find that in both
plant and animal the ratio of the males and
females is about fifty-fifty proportion. It is
only large numbers that show us the truth and
we camnot take a few examples and draw con-
clusions.

Oné can study animals and secure data that
he cannot on human beings, as he can control
them and make microscopic studies. = The laws
of heredity are fundamental biologic laws ap-
plicable to every living thing, whether plant or
animal. Mendel worked out the principles with
garden peas and these principles have been
found to hold good, whether plants or animals,
whether peas or mice, insects or cows. Thi
must inevitably be so, since all multicellula
creatures take origin through fertilization of
one cell by another. If the laws of heredity
established with peas hold good for mice, they
should hold for men, for there is far less dif-
ference between mice and men than between
mice and peas.

(Continued on page 995)
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Age of Semen Makes Difference

T requires no argument that if the sex of

offspring depended absolutely and in a
practical way upon the freshness or staleness
of semen, the problem of sex control would
have been solved. Without discrediting the
general truth of the theory, there are certain
unavoidable sources of error, due to phys-
jologic limitations. In the first place, after
their formation, by the male sexual gland,
the spermatozoa have to pass through about
twenty-five feet of duct and may further be
delayed in a reservoir similar to the gall
bladder, before they are discharged. Only
an operation, though not of very formidable
nature, could provide absolutely fresh sper-
matozoa and we could not be certain even
then that their vitality surpassed that of the
female type of spermatozoa. On the other
hand, if it were desired to produce female
offspring, there would be practical difhcul-
ties in the way of getting the spermatozoa
at exactly the stage in which the male type
would all be dead and the female still active.

During the last part of the nineteenth
century, the old ideas as to menstruation,
ovulation and conception were discarded by
most scientific authorities. It was held that
the discharge of the ovum occurred very
irregularly and without regard to the men-
strual cycle. As the movements of sper-
matozoa had been observed two or three
weeks after their deposit in the female gen-
erative passages, it was believed that they
were able to fertilize the ovum at almost any
time. On the other hand, the rapidity with
which these microscopic cells move, was not
realized. Thus it was held that the real
moment of fertilization bore no close rela-
tion to the apparent beginning of pregnancy.
According to these views, any regulation of
the degree of freshness of the semen would
have been impossible.

Nearly coincident with the beginning of
the present century, more exact scientific
investigations began to swing the pendulum
of belief back toward that of the ancients.
It is held that as a rule, ovulation does occur
at a definite time in the menstrual cycle, and
some even hold that following ovulation, a
substance is formed which is the real cause
of menstruation. But it is now believed that
the extremely active changes in the chromo-
somes of the primitive ovum incident to its
division into two, only one of which is per-
fect, cannot last long and that the ovum must
either be fertilized within a day or two after
its discharge or it will degenerate. The same
argument applies to the spermatozoa, per-
haps with a longer time limit but, at any rate,
they are believed to have passed the stage at
which they can fertilize the ovum within a
few days, long before the motion of their
appendages ceases.

System Not Perfect

EVER-THE-LESS, the leeway that

must be allowed between the actual dis-
charge of the spermatozoa and the moment
of fertilization is considerable, too much to
render possible, an absolute reliance on the
relative activity of the X- and the Y-contain-
ing spermatozoa, according to the freshness
of the semen. Some advocates of this
method claim 80 to 90 per cent. of success.
This is more modest than it might at first
appear. Approximately 50 per cent. of suc-
cessful predictions would result, by the law
of chance, even if the method followed had
no influence at all. Seventy-five per cent. of
successful predictions means that the method
followed is 50 per cent. efficient and 80 to 90
per cent. of gross successes in prediction
means merely that the method has an effi-
ciency of 60 to 80 per cent. It is by no
means illogical to suppose that a method
which favors the desired kind of spermato-
zoon and which considers also the probable
date of the discharge of the ovum, should,
when added to the law of chance, produce a
gross efficiency of 80 to 90 per cent.
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‘There 1s no standing still . . .

An Advertisement of the
American Telephone and Telegraph Company

DURING the past two years
6000 switchboards have
been reconstructed in the
larger cities served by the
Bell System to enable the opera-
tors to give a more direct and
faster service.
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were more than one central office,
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the line while she got the operator
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little change cost millions
of dollars. Likewise,itsaves
millions of minutes a day
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the number of errors by a third.
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duced to give direct, high-speed
telephone service.

There is no standing still in
the Bell System. Better and bet-
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cost is the goal. Present improve-
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Really and Truly Free'
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Boys and girls!] Here’s achance for you to
Y/ help this pony geta piece of cake, and get a
¢J real live Shetland pony for your own. The
pony sees the piece of cake in the center of this puzzle,
but he doesn’t know how to'getit. Can you show him
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ratio to be expected by chance, in terms of
a race. As stated, some scientists accept this
interpretation in the literal sense. But it
seems far more probable that it is a differ-
ence in mutual attraction between the ovum
and the two kinds of spermatozoa that ex-
plains this preference. In the primitive
spermatozoon the X and Y elements were
intimately associated, never could there have
been two X elements together until union
with the ovum was effected. As in magnetism,
the general rule of nature seems to be that
there is greater attraction between opposites
than between identical things. In plants, we
note marked attractions of certain parts by
light, warmth and moisture. Relatively, at
least, other parts manifest repulsion. In
animals, which are generally motile, we note
the same attractions and repulsions but they
are so readily explained in other ways, that
we do not think of them in the same terms.
It is possible that the analogy to magnetism
may be more than a mere illustration. Mag-
netism is certainly a manifestation of elec-
tricity and those who assert that the force
existing in living organisms is electricity will
not down. General Crile has formulated a
bipolar theory of living processes, depending
on differences in electric potential. The
division of the primitive spermatozoon and
ovum, the chromosomes going to opposite
poles, is a particular example of this process.

That there should be a specific attraction
between the ovum and one type of spermat-
ozoon, does not seem farther fetched thaa
that there should be an attraction between
the ovum and spermatozoa in general. The
latter attraction can actually be seen under
the microscope. Nor is a relative repulsion
between the ovum and one type of spermat-
0zo6n more remarkable than the observed
fact that, after fertilization, an ovum or even
a fragment of an ovum, repels spermatozoa.

Some Strange Facts

T is quite within the bounds of possibility
that with the expenditure of a hundredth

of the expert skill and a thousandth of the
money that have been applied to cancer, some
biochemic reaction can be devised which will
absolutely control the attraction between the
ovum and one of the two sex-types of sper-
matozoa. Indeed, this possibility has actu-
ally been achieved experimentally, not to the:
degree of perfection, but as well as most of
the details of the cancer problem have been
solved. Dr. I. S. Rubin, a former military
assistant of the writer, has raised the sex
ratio of white rats from 103:100 to 150:100,
by injecting a testicular extract.

Recurring to the demonstrated fact that
the mortality of ova fertilized with male,
Y-containing spermatozoa, is far higher than
of those of opposite sex, we have a plausible
explanation of the empiric idea that fresh
semen is much more likely to yield male
offspring than stale semen. ¢ has been
found that semen taken immediately from a
frog, and used to fertilize the ova, produces
approximately equal numbers of males and
females. As the attempt at fertilization is
delayed, the proportion of males becomes
greater and greater till, after four days,
only males result. This is exactly oppo-
site to the theory as applied to human be-
ings but the principle is the same and it is
not strange that one type of sex-chromosome
should be more resistent in one animal, the
other in the other animal so far removed in
the scale of development. Judicious exposure
of hen'’s eggs to X-rays, similarly increases
the proportion of female chicks ond wulti-
mately eliminates male chicks altogether. Or,
we should rather say, that the sex-chromo-
somes are changed in some way for there is
no reduction but, on the contrary, a slight
increase in the hatchings. But in frogs and
toads, certain fishes and birds, the sex chro-
mosomes are not so fixed as in mammals. In
frogs, an actual change of sex has been pro-
duced, after its apparent establishment.
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Can We Control Sex?

(Continued from puge 989)

four chromosomes which are otherwise
matched in the X-containing spermatozoon.
The chromosomes do not make up the en-
tire bulk of the nucleus and the latter is
only a small part of the entire cell. Some
have even claimed that the excess of fer-
tilizations with the Y-containing sperma-
tozoon are due to its smaller size and hence
greater agility.

How It Can Be Done

1T is obvious that if we could separate the
“two kinds of spermatozoa, mechanically, it
would be possible to inject either kind at
will and thus control sex. The latter part
of the procedure involves no great difficulty.
Indeed, essentially the same procedure has
been employed to relieve certain kinds of
sterility. The first part of the procedure
would seem impossible on account of the
extreme delicacy of manipulation necessary.
However, an increase in the power of
microscopes to double the present attain-
ments, would render the detection of the
different types of spermatozoa fairly easy.
Surprising results have been attained in
working with blood cells, casts of kidney
tubules and other minute structures. A com-
bination of chance and skill may succeed.
Some years ago, Dr. Rowley showed a mount
of blood in which the different kinds of white
cells were arranged (?) in a straight line.
I asked if this was done with a toothpick.
The question was not entirely a jest for
while a toothpick would have looked like the
trunk of a tree in comparison with white
blood cells, I really thought that the cells had
been coaxed into line with some very deli-
cate intrument. The alignment, however,
was purely a matter of chance. It is not
very difficult at present, to corner a sper-
matozoon that has wiggled to the outside of
a microscope mount and, with an increase in
visibility secured by improvement of the
microscope, it is not impossible that a few of
one sex could be captured.

Bio Chemic Separation

MECHANIC separation of spermatozoa is
a comparatively clumsy method in com-
parison with a chemic or bio-chemic reaction
analogous to those applying to bacteria, or to
tissues invaded by bacteria, to bloods of dif-
ferent kinds and other developments of mod-
ern medicine. When, from hzmorrhage or
disease, a man is dying from impoverishment
of the blood, he can theoretically—often
practically—be restored by injecting blood
from a healthy person. But we have learned
that human beings have four distinct kinds
of blood from the bio-chemic standpoint,
though they may appear identical micro-
scopically or even by ordinary chemic an-
gilysis. If we inject the right kind of blood
in relation to that of the patient, the result
is favorable. If the wrong kind is injected,
the blood cells are precipitated and the result
is very likely to be fatal. Moreover, so far
as we know at present, the four kinds of
blood have no relation to race, family, or
habits of life. Somewhat similar bio-chemic
reactions enable us to detect the presence of
certain germs in the body or, in the case of
diphtheria and vaccination, to determine
whether the protective action of such germs
has expired, the germs themselves having
long been absent. Are such phenomena less
wonderful than the imagined separation of
the two kinds of spermatozoa, by some kind
of treatment with an organic chemical?

The actual separation of spermatozoa may
be entirely unnecessary. Indeed, if the proper
reaction rpay-be obtained so as to distinguish
the two kinds, it is quite likely that the actual
separation will be superfluious. We have
spoken of the original fertilization of 170
males to 100 females instead of the 100:100
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MR. AUGUSTUS POST
Editor of AEro MECHANICS

Mr. Augustus Post, editor of Arro Me-
CHANICs, has been prominent in aeronautical
circles throughout the country for over
twenty years, his experience and adventures
have made aviation history and placed him in
a position to pass on to the reagers of AEero
MecHanics honest, accurate and entirely
dependable information on every phase of
Aviation. Says the North American Re-
view of Mr. Post: “No man in America
has been more continuously at the centre of
aeronautic activities in this country, and in
touch with more history-making airmen
here and abroad, than has Augustus Post
who, besides having the “history of the air'
in his head, has personally participated in
some of the most thrilling adventures of
aviation,”

AERO MECHANICS=-

The greatest magazine on modern aviation ever pu!olished. The
many ramifications of the aeronautical field that it covers can
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Mirplane Time Table.
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is edited by Mr. Post, who is one of the best known pioneers
of aviation. Learn all about this
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112 pages. Fully illustrated.
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tinues. At the worst, only two or three per
cent. of the population would be killed in
actual warfare. We also imagine, at first
thought, that war means killing of men.
But the general stress and suffering * kill
nearly as many women and children as men.
Finally it may be pointed out that the excess
of births over deaths is not very great even
in the most prolific races and that an
enormous increase in the sex ratio at birth
would be necessary to have any appreciable
influence on the general sex ratio of the
total population, within a short time. The
average general birth-rate and sex ratio
would ultimately restore a disturbance of
population in any direction. It should also
be realized that no increase in the births of
male infants would compensate, either so-
cially or economically, for the loss of men
18 to 45 years old.

It is evident that if we could bring to
perfection, the conditions surrounding the
development of human offspring, the popula-
tion would soon consist of 170 males to 100
females. There could be no ethical objec-
tion to this since it is essentially a life-
saving method. It is equally evident that
the converse procedure, to increase the pro-
portion of females by rendering the condi-
tions of ante-natal life still more dangerous
to the male embryos, would be highly
objectionable.

Fortunately, neither procedure is prac-
ticable, nor desirable. Only a militarist or
a hostess in desperate need of men wants
to increase the ratio of males to females
and only a polygamist or an exploiter of
labor could desire an increase in the opposite
direction.

Why Control Sex?

THE desire to control the sex of human
offspring is not one of the community
whose economic and ethical interests are
best served by the present near-equality of
the sexes, but one of the prospective pareats.
Sentiment still follows science at a long
distance. We may assert that, on the aver-
age, each parent contributes equally to the
heredity of the child, irrespective of sex;
some claim that genius goes from mother
to son and other qualities analogously, from
one sex to the opposite. But the majority
of families still desire a male heir to “carry
on the line” Parents who have had only
sons, often desire the softening influence
for them, of a sister. If the opposite con-
dition exists, we are still old-fashioned
enough to feel the need for a man to safe-
guard his sisters. Tendency toward fatal
hamorrhage, while potentially transmitted
through daughters, rarely becomes an actu-
ality except in males. With this terrible
hereditary threat, many potential parents
would feel justified in refusing to become
actually so, unless they could be assured
that their offspring would be of the female
sex. Just how seriously heredity is to be
taken in a practical sense, is still subject
to discussion but in many instances, even
without the danger of hzmorrhage or of
the very few and somewhat doubtful other
conditions which occur in only one sex, a
man and his wife may take account of their
transmissible stock and decide that it would
be valuable to a man-child, a handicap to a
girl, or vice versa.

At any rate, the problem of control of
sex is an individualistic one and, hence, a
solution to be of any appreciable value for
human beings must be nearly perfect.

Some miscroscopists claim and others deny
that there is a visible difference between
the potentially male, Y-containing sperma-
tozoa and the potentially female, X-contain-
ing.  The sceptics concede that the Y
chromosome is smaller than the X chromo-
some but deny that the difference is detect-
able in the head of the spermatozoon, since
the difference applies to only one of twenty-

(Continued on page 991)
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: 8.1.-2-29

1 Qccupation...... 00! § o0~ 5600000 0666 ook
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“Teﬁ Boss Was
Stumped”

“He was t;ying to figure out a way to speed up the

machines. I could see he was stumped and I asked
him if he would let me try my hand at it.

“ 'Go ahead,” he said, ‘but I don’t believe you can
help much. Looks like an outside job to me.”

““So T started right in and pretty soon I had the
whole thing worked out. The boss was watching me
and I could see he was surprised.

‘ ‘How did you learn all that?’ he asked in that
quiet way of his. And then I told him I'd been
studying at home nights through the International
Correspondence Schools.

‘‘He didn’t say anything more and I thought he
had forgotten all about it until he called me in his
office a few weeks later and said he was going to make
me foreman and increase my salary $75 a month.”

That’s a _true story of what spare-time study has
done for just one man. There are thousands of
others, Why don’t you take up a home-study course
with the International Correspondence Schools and
prepare yourself to earn more money?

T e ———— i S o ——
INTERNATIONAL CORRESPONDENCE SCHOOLS
““Tho Univergal University™
Box 6179-F, Scranton, Penna.

Without cost or obligation on my part, please send me
& copy of your 48-page booklet, ““Who Wins and Why,"
and tell me how I can qualify for the position, or in the
subject, before which I have marked an X:

BUSINESS TRAINING COURSES
[QBusiness Management []Business Correspondence
[Jindustrial Management [JShow Card and Sign
CJPersonnel Management Lettering
[ Traffic Management [($tenography and Typing
{JAccounting and C.P.A. [lEnglish

Coaching [ 1Clvil Service
{1Cost Accounting I IRailway Mail Clerk
[ Bookkeeping [ 1Mail Carrier

[ 1Common School Subjects
[ ]High School Subjects
BSnlesmnqshlp [ ] Hlustrating [ Cartooning
Advertising [ILumber Dealer
TECHNICAL AND INDUSTRIAL COURSES
D Architect [] Automobile Work
[JArchitectural Draftsman[]Alrplane Engines
OBuilding ¥Foreman lumber and Steam Fittor
CiConcrete Bullder Plumbing Inspector
[IContractor and Builder
CiStructural Draftsman
[]Structural Engineer
] Electrical Engincer Steam Engincer
Electrical Contractor Marine Engineer
Electric Wiring | |Refrigeration Engincer
[ Electrie Lighting R. R. Positions
Electrie Car Running Highway Engineer
Telegraph Engineer Chemistry
CiTelephone Work [ |Pharmacy
[JMechanfcal Engineer Mining Engineer
LlMechanical Draftsman Navigation [] Assayer
[1Machins Shop Practice Iron and Steel Worker
I Teolmaker Textilo Overseer or Supt.
Patternmaker Cotton Manufacturing
Civil Engineer Wooelen Manufacturing
OSurveying and Mapping(d Agricultyre [] Fruit Growing
[]Bridge Engineer Poultry Farming
[JGas Engine O-2rating Mathematics [] Badio

ClSecretarial Work
ClSpanish [] French

Foreman Plumber
Heating and Ventilation
Sheet-Metal Worker

L1000

||

COO00Can

Name....
Street
Address...... ...

Cliy.. State

Play the Hawaiian Guitar
like the Hawaiians/

©Only 4 Motions used in playing this fascinating
instrument. Our native Hawailan Instructors
teach you to master them quickly. Pictures
show how. Everything explained clearly.

Playin Haif Hour Easy Lessons
After you get the Even if you don't
four enasy motions know one note from
¥ou play harmonious another, the 652
chords with very Printed 1€éssons and
tittle practice. No clear plctures mako
revious musical iteasyto learnquick.-
nowledge necded. iy. Pay as you play.

GIVEN when you enroll
—a sweet toned
HAWAIIAN GUITAR, Carrying Case

WRITE AT ONCE for a and Playing Outfit

tive offer and easy term: Value $18 to $20
posicard will do. ACT! No extras-everything included

OTHER 7 Tenor Banio, Violin. Tiple, Tenor Guitar, Ukulele,
COURSES J Banjo Uikulele. Under well - known instructors.
FIRST HAWAIIAN CONSERVATORY of MUSIC, Inc.
9th Floor, Woolworth Bldg., Dept. 240 New York, N. Y.

Approved as a Correspondence School Under the Laws of the
State of New York— Member National Home Studu Council.
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tion XY represents a male. Essentially the
same phenomenon occurs among birds except
that the male produces like cells while the
female produces cells with dissimilar sex
chromosomes which determine the sex of the
offspring. Among insects, some follow the
mammalian analogy, some the avian.

To Control Sex

NY attempt at deliberate control of sex
in mammals, including man, must there-
fore determine that, for a male, the ovum
must unite with a Y-containing spermato-
zoon; and with an X-containing sperma-
tozoon for a female.

We may get a hint from nature. For
over 250 years* it has been known that all
accurate vital statistics on a large scale
show that instead of the expected equal num-
ber of males and females born, there is a
slight preponderance of males. The same
is true of stock and laboratory animals.
Furthermore, we find that in infants born
dead, the preponderance of males is still
greater ; that premature infants and miscar-
riages show a greater and greater excess
of male deaths until for very early mis-
carriages, the ratio of males to females is
4:1. Still more curious is the fact that at
about the fifth year, the number of boys
and girls become almost exactly equal
although there is no apparent physiologic
or social reason why, in early childhood, boys
should have a higher risk of death than girls.
The proportion of still births and of mis-
carriages to total births is comparatively
small so that it has been calculated that the
original fertilizations for human beings is
in the ratio of about 170 males : 100 females.

The process of fertilization involves the
presence of one ripe ovum and the race
toward it of several million spermatozoga,
equally divided as to potential sex. If in
any other series of races, we found that the
expected 50:50 ratio of success was changed
to a ratio of 170:100 at the beginning but
that the victors lacked staying power and
gradually dropped out so as to produce an
ultimate equality, we would say .that this
could not be due to chance and that if we
could discover the reason for the initial suc-
cess and the ultimate relative failure, we
ought to be able to control the result at
will.

That general hygienic care has something
to do with the ultimate sex ratio is evident
when we discover that, as a general rule,
though with many exceptions in small series
of statistics, more enlightened and better
nourished races have a higher ratio of male
to female births than less fortunate races
and that in horses, for instance, the birth
ratio is about 96-males : 100 females though
the inclusion of still births brings the ratio
up to what would be expected for mammals
generally.

Male Birth [ncreases After War?

T has been held from the most ancient

times until since the latest great war that
there is a natural, or Providential, compen-
sation for the loss of man power, by an
unusually high ratio of male births after
wars. I have succeeded in securing statistics
that show that this notion is entirely false.
There are just the same minor fluctuations
of .the sex ratio, with a slight but appreciable
excess of males, after a war as before or
during a war. Probably the old idea arose
from a misconception. Off hand, we think
of a serious war as killing off a large part
of the male population. As a matter of
fact, a war fought to the finish means that
about a sixth of the forces have been killed.
Under modern conditions, no nation can put
into its army much more than ten per cent.
of its population with an addition of one
per cent., for each yvear that the war con-

* Sir Matthew Hale “The Primitive Origination
of Mankind,”” 1677.

Build Your Scale Model
Airplane the IDEAL way!

DEAL Models are accurate, scale-reduction coples

of famous Airplanes; perfect duplicates in appear-
ance and construction detalls, with many realistic parts
and fittings not found on other models. They make
long, Dperfect flights and are controllable by movable
nilerons, elevators end rudder. Bulld an IDEAL
Model—Iit’s the casiest, quickest and safest way to
construct @ strong, rellable Model that is guaranteed
to fly correctly.

“SPIRIT OF ST. LOUIS” shown above. 3-ft. Model.
Complete Construction Outfit.................. .. .50
Also Dodels of FOKKER, DeHAVILLAND,
CURTISS and other alrcraft

Ask Your Dealer for IDEAL Model Airplanes,
or send for our catalog

Plans for Model Airplanes, 25¢ each

Accurate, Y% -size I'lans, with Dullding-Flying Instruc-
tions for any one of tho following: New York-Paris;
FOKKER; DeHavilland; Curtis; NC-4 Seaplans;
Dleriot, Taube, or Nieuport Monoplanes; Cecll Peoll
Racer—25 cents each. Catalog Free with Plans.

64-page Catalog, Sc

DBiggest, best llsting of everything for
building all kinds of Models; =also
much other Avilation Information,
Send for yours now.

IDEAL AEROPLANE & SUPPLY

~How TO
BUILD AND FLY
ODEL AIRPLANES,

Headquarters for 18 Years
22-24 West 19th St.,, New York City

For more than 50 years The Koeley Treat~
ment has been puocessful. Thousands and
¥ thousandsof heavy, invetcrate tobacoo users
have regained health and utrengﬂl, saved
money,looked better.fel: better, slept better
..... all through this wonderful tried and
teated treatment.

Is Tobacco Harmful?
Dr. L. P. Clark states: “Tobacco's sffecd

-
upon the heart and blood vesscla is thut of an
{ve posaon, is responaible for nrterial deg
ation, interferes with functions of both hon‘
and lunge, finlly paralyzing the nerve centern.”
] Bcorea of other medical authorities are quot:
Booklet!

in our booklot—all physiciana will tell you thas
‘This booklet contains

tobacco is a poison.
facts nnd fncts only. It

Sasdi :lﬂhaht Phys‘iciaf}ls Saywi &
cal suthorities generally agreo with this
tolls you of the conclu=  giaement of Dr. D. 1j. Kreos - T ahueoo oo o
siona reached by mot 009 dendly boison.  Ii kilis its user slowly, Soms
physician, but soorew of v 11,010 old age, ia SDILS O 16 use, but none
medical authoritics. who  bech uuo of its tse. *

havo ntudiod the effects . - _

of tobaeco upon the hu- Your treatment best, quickest,
man system. ) surest’ say users

Tt in the oaly eafe, relinble trentmont, Phvsi=

oians will tell, that hae been thoroughly
Tells You for over hail s century. 1;ne|gom‘?§n. ® 5
H o tobacco habit. s why w UL, Les
Everythll'lg sutisfactory results or monoy baok. - You are

A 5 e
It you uso tobaceo in o enoione

any by «ll means
of this baoklel, It isfroe. Get FREE Booklet AT ONCE
t us pend you » copy Hers i an authoritative medical treatiss
at once, alse our spect repared on tho use and effect of tobacoo. The
money back guarauteo facts in it Are nmazing—simply amasing—
offer. factathat every peraon should know. It isiree.
Bend for it today.

THE KEELEY INSTITUTE
Dept. F-400 Dwight, lilinois

and no strings are tied

MEN~
CAMER ., APHERS

You can soon qualify for the won<
derful opportunities in this big pay

BE A MOVIE,

i UAMERA FREE BOOK explal
FREE explains op-
Pgoj!:;tcnr e GIVEN portunities as Motion Plc-

ture Camera Man, Portrait. Commer-
cial or News Photographer or in your
Vaudeville own business. Learn at home or in
Theatres. our great New York Studles. Write

for Free Book and Job Chart. N.'Y.
Institute of Photography, 10 W. 33rd St., Dept. 82, N, Y.

mand by Movie,
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Can We Control Sex?

By Dr. A. L. Benedict, A.M.
M.D., F.A.C.P.
(Continued from page 908)

mammals, whose offspring require prolonged
gestation, occur singly or at most with two
or three at the same time, the span of
active life is insufficient for more than ten
or a dozen profitable results from the thou-
sands of female cells and billions of male
cells formed.

Sexual reproduction in its simplest form
makes no further demand upon the parents
than the discharge of reproductive cells,
even fertilization, as in the case of fish,
occurring after the ova have been deposited
in some more or less favorable spot. The
fertilized ova develop without parental care.

The next form of sexual reproduction, ex-
emplified in the amphibia, requires that the
ova be fertilized before their discharge but
they are soon deposited and no further de-
mand is made upon the parents.

In birds, various stages are noted, from
that in which the eggs hatch with no re-
quirement of warmth maintained by the set-
ting female, to a pathetic approach to human
standards, both parents assisting in the in-
cubation of the eggs, the care of the nest
and the feeding of the young. This last in
one respect exceeds human standards, as 1t
is estimated that a young bird requires its
own weight in worms daily. Some birds
seem to be strictly and permanently mono-
gamic, never remating even if one bird dies.

Reproduction in Mammals

IN mammals, the development of the ovum
up to the stage at which a general re-
semblance to the adult form has been reached,
occurs within the body of the female. The
marsupials, indeed, carry their young in an
exterior pouch, more or less constantly ac-
cording to necessity, for some time after
birth. The term mammal also indicates that
the young must be nourished by the milk of
the mother for some time after birth while
the protection not only of the young but of
the mother animal, requires the services of
the father for a variable period.

Excepting in animals domesticated by man,
it is evident that some prototype of family
life and even a pretty close approach to
monogamy, must develop as the process of
reproduction and the care of the young be-
come more and more complicated. Mon-
ogamy implies that the sexes should be
nearly equal in numbers. These two condi-
tions exist coincidentally, among the higher
mammals generally, except where the selfish
interests of man have led him to assume the
protective duties of the males among do-
mesticated animals or have led him to sacri-
fice some of his own kind in establishing
polygamy.

In all organisms having sex, the law of
chance would be expected to yield equal num-
bers of the two sexes. There is also a
physiologic reason for this expectation. The
primitive reproductive cell produced by the
glands of male mammals, contains beside the
pairs of ordinary chromosomes, a final mis-
mated pair. As the primitive cell divides, it
therefore produces two unlike cells to par-
ticipate in the reproductive union. The
primitive ovum, produced by the ovary of
the female, also divides into two but all of
its chromosomes are in matched pairs so that
the final cell ready for reproductive union
is always the same. As a matter of con-
venience, we say that the male reproductive
cells originally contain the sex chromosomes
XY and the female, the chromosomes XX,
the latter really appearing to be the same as
the X of the male cell. Now if, in repro-
ductive union, we have the combination XX,
the offspring is a female while the combina-
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Plymouth Built-in

China Closet )
See LePage’s Book, page 6

12 NEW
Job Plans, Too!

There is, of course, a limit toc what
we can_give in LePage’s New Third
Home Work Shop Book for only a
dime. But we realize many men
want additional _projects. Hence
our 12 new Job_Plans. These also
were made by Mr. Klenke. They
are projccts that require more elab-
orate presentation than we can glve
in our book. Each Job Plan pre-
sents one project on a single large
sheet of paper. Each is well worth
its price, one dime. Look over these
projects and order those you want
by number (see coupon), enclosing
10 cents for each.

16 Sheraton Writing Desk

17 Sheraton Desk Chair

18 Colonial Hanging Book Shelves
19 8mnoking and Reading Cabinet
20 Colonial Mirror

21 Tea Wagon

22 Telephone Cabinet

23 Stool for Telephone Cabinet
24 Manual Tralning Work Bench
25 Home Worker's Tool Cabinet
26 Spanish Galleon

27 Vanity Table

£

AGE’S
GLUE

HANDIEST TOOL IN YOUR WORK SHOP

Cape Cod

Chest of

Drawers
See LePage’s
Book, page 3

Old Salem Ship's Cupboard
See LePage’s Book, page 5

Famous

Colonial Furniture
You Can Make Yourself

LEePAGE’s New Book Shows How

To Reproduce These Beautiful Pieces at a
Fraction of Store Prices

LePage’s latest book, “The Third Home Work Shop Book,” con-
tains complete directions for making 20 attractive pieces of house-
hold furniture, 5 of which are reproductions of famous old Colonial
pieces, including the 3 shown above and in addition, an Alexandria
Nest of Tables and a Lady Washington Sewing Cabinet.

This versatile book also gives you for the first time, directions for
making 5 pieces of modernistic furniture, so popular today. These
include Set-Ba_ck_ Book Shelves, Modernistic Desk, Modernistie
Table, Modernistic Folding Screen and a Modernistic Fire Screen.

Expert Instruction

Any man handy with tools can make any or all of these 20 pieces
of furniture, for a fraction of their retail price, which a careful
check in shops showed would be about $1000 for the 20.

You bave cxpert instruction to guide you. The designs, dimension
drawings, photographs, step-by-step ~directions and the actual
furniture itself were made by William W. Klenke, Instructor in
Woodworking, Central Commercial and Manual ,I‘raining High
School, Newark, New Jersey. His experience as an expert gives

assurance that each project and the directi f i i
el B p ctions for making it are

The other popular 10 pieces which this LePage’s Book sh

how to make, are: Chess and Checkers Table, ngokingoTailg,wEaigg
Side Chair, China or Boock Cabinet, Book Trough and Magazine
St?indx‘L M.agazxsne CarrlSCr, Vanit‘)}'VCase, Book Stand, Fernery Stand
and Folding Sewing Screen. he 1

directions for making all these for ::11; s‘1e0 cg:rllgs?you e

Send 10 cents for this NEW LePage’s Home Work
Shop Book

cSimpl'y utse the co&xpon bglllow, sending dit to us with 10 cents if
oin or stamps, and we will at once send you a co { thi
LePage’s Book, postage paid. Z o i

MAIL THIS COUPON = ———

LePaGe’s Crart Leacue
631 Essex Ave., Gloucester, Mass.

Gentlemen: Enclosed please find 10 cents (coin or
stamps) in payment for LePage’s New Third Home
Work Shop Book. Please send a copy of this book to:

Name ..coovvciivnionnns

S treet ] e ma e -

Please also send the following Job Plans......cccououcccunes,
(Indicate by number those you want. See column at
left), for each of which I enclose an additional 10 cents.

Please say you sa,z)v“i}i in SCIENCE and INVENTION
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Get a Grip of--

STEEL

Send Only 25c¢ for My
Double Strength

Krusher Grip

INcrEAaSE the size and strength of your arm
almost overnight. A strong grip is the barom-
eter of your personality. With each KRUSHER
GRIP 1 will give

FREE

8 beautiful illustrated booklet filled with hand-
some pictures. It tells you how you can possess
a manly figure packed with energy and power.
How to put inches on your chest, neck, arms,
and legs and get a body as shapely as Sandow.

The finest built athletes in the world posed
for this booklet which I am, offering for a
limited time only. X

Fill in the coupon and mail with your remit.
ganceo(aind get your copy NOW while the offer
is good.

Don’t wait. You can’t beat this offer, Good
ouly for thirty days. Let’s go.

The Jowett Institute
of Physical Culture

422 Poplar Street

Dear Mr. Jowett:

Enclosed is 25 cents for your double strength
Krusher Grip with which I am to receive your
illustrated booklet FREE.

Name.
Address.

Scranton, Pa,

30P

$1900 0 $2700 a year

Long vacations with pay. Work easy. Travel on fast trains with
all expenses paid, including hotel. Noworries about the future,

you can get & Jjob as
MY FREE BOOK TELLS HOW Rallvay Dostel ot
Post Offfce Clerk, Clty Mall Carrier, R.F.D. Mall Carrier,
Postmaster, Forest Ranger, Internal Revenue and innum-
erous other fine paylng Government positions. If you are a
ditizen, between 18 and 65 years, you can get a Govern-
ment Civil Bervice Position.” I'Il show you how. Get the
facts 1n my 48-page booklet. It is absolutely free. Write
today., PATTERSON SCHOOL, A. R. Patterson, Civil
Service Expert, 902 Wisnor Building, Rochester, N 5

&7 ZIP-ZIP Shooter
f BOYS; join a Zip-Zip
Shooter’s club, everywhere
boys are forming these clubs,
fine sport using this shooter
which is scientifically and prac-
tically made. Zip-Zip Shooter

35¢c, or 3 for §1. We
will ship to you if
your dealer can’t
supply you. *
Automatic Rubber Co., Columbia, S. C.

e o

is the best buy we know of for

Science and Invention for February, 1929

tion of the genuine parchment. A piece
should be cut to the right width, and long
enough to reach around the wooden rings
to which it is to be attached, allowing about
Ys-inch extra for lapping. If a design is
to be used, it should be painted on at this
time. Another suggestion is that old-time
prints be secured and pasted in place. The
writer used some silhouette figures which he
painted in with black India drawing ink.

After this feature of the work has been
done and the designs have been allowed to
dry, the paper should be further prepared by
giving it a coat of half and half linseed oil
and turpentine. If a darker tint is desired, a
small quantity of asphaltum varnish added
to the mixture will give a very pleasing
parchment-like tone to the paper. When this
is dry it is ready to be stretched around the
rings and glued in place. Wood glue must
be used for.this, and thumb tacks to hold the
paper in place while the glue is setting will
be found of considerable help. The lap will
prove to be the most troublesome part of
the job, and can probably be best done by
careful measuring and glueing before attach-
ing to the rings. A heavy weight along the
joint will hold this while it is setting. The
upper ring should be attached to the cap
with screws after finishing, from the inside,
and the shade set down over the bulb and
socket and into place in the base of the
shade.

Finishing
IF a hand-rubbed varnish finish. is desired,

a coat of stain followed by one or two
coats of thinned shellac, and that to be fol-
lowed up by two or more coats of rubbing
varnish, carefully rubbed down with pumice
stone and oil will give a beautiful job. If a
painted finish will fit in with the furnishings
better, lacquers or enamels come in a wide
variety of colors and will give a beautiful
and ultra-modern touch to the lamp.

Next month we expect to give the readers
of these articles directions for constructing
an “antigue” sewing table, parts of which are
to be turned and the design of which was
copied from a genuine antique of more than
a hundred years ago; so save up your ma-
hogany scraps and get ready for next month,

LEARN

Build and Fly Model Airplanes

OUR BELLANCA MODEL IN FLIGHT

FOR PERFECT SCALE MODELS BUILD AND
FLY THESE LISTED BELOW AND MANY
OTHERS OF THE U. S. MODELS:

Lindbergh’s “‘Spirit of St. Louls" $8.50
Bellanca ‘‘Columbla™ .......... 9.00
Junkers ‘‘Bremen’” ......... 8.50
Fokker ‘Universal”” 8.50
Spad Biplane Scout 8.00
Nieuport Scout Biplane 8.00
Loening Monoplane .... 6.50
Curtlse J. H. 4B. .. 6.75
DeHaviland Biplane ... .$7.00
White Flyer ......ccoveiieeinanns oo e 1.50

Our jllustrated catalogue contalning everything for
the Model Builders. Sent postpald for 10c.

Dealers write for our discounts.

U. S. MODEL AIRCRAFT CORP.
341 Monroe St. Brooklyn, N, Y.

IMPORTANT
TO NEWSSTAND READERS

I N crder to eliminate all waste and
unsold copies it has become
necessary to supply newsstand
dealers with the actual number of
copies for which they have orders.
This makes it advisable to place an
order with your newsdealer, asking
him to reserve a copy for you every
month. Otherwise he will not be
able to supply your copy. For your
convenience, we are appending here-
with a blank which we ask you to
be good enough to fill in and hand
to your newsdealer. He will then
be in a position to supply copies to
you regularly every month.~ If you
are interested in reserving your copy
every month, do not fail to sign
this blank. It costs you nothing to
do so.

...... s0scssscsssetriantionnnn

To eseseee.s Newsdealer
Address . terteessececestertaraans eres
Please reserve for me........... copies of

SCIENCE AND INVENTION every month
until T notify you otherwise, and greatly
oblige,

‘“The Book of 1,000 Wonders” will be sent post-

pald for 10c. Explains many mystifying tricks
with coins, cards, handkerchiefs, etc., you can de.
Also, containg complete cataloz of Magle Tricks,
Jokes, Puzzles, Books, Escapes, Mind-reading Acts,
Bpiritualistic Effects, Illusion Plans, Curios and
Imported Novelties from many foreign lands. Large
assortment, lowest prices. You will amaze and
mystify your friends! 8end 10c today.

LYLE DOUGLAS Station A-3, Dallas, Texas

The Wonder Hotel of New York
HoTEL MANGER

Heartof 7th Ave. 50-51stSts.
DimesSas " New York City

District
2000 Rooms
r Rooms with run-. $2.50

ning water «
3.50

Fortwo + s

Roon;sv;it:’:;\awer
I t
1 shower .. 3.00-500

For two 4.00’5.00’6.00
No Higher Rates

LEARN CARTOONING
At Home—In Your Spare Time
The famous Plcture Chart Method
of teaching original drawing has
opened the door of success for hun-
dreds of beginners. Whether you
think you have talent or not, send
for sample chart to test your abil-
ity. and examples of the work of
stud-nis earning from 350 to $300
eek. Please state your age.

THELANDONSEHOOL
1460 National Bldg., Cleveland, O.

/ - e AR .

A RS

et Vot M,

Wonderful, new device, guldes your hand; corrects
Yyour writing in few days. Big improvement in ¢!

hree
hours.” No fallures. Complete outline FREE.
Perfect Penmanship Inst., Dept. 44, St. Louis, Mo.

Please say you saw it in SCIENCE and INVENTION,
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Wood Turning

(Continued from page 983)

The two wooden rings, one for the top and
the other for the bottom of the lantern, are
shown abowve.

explained in these articles. The knob may
be turned with the cap or in a separate job
as illustrated. After parts E, G and H have
been prepared, we are ready to consider the
rings to which the parchment is attached.
Ventilation must be provided and it may be
provided in one of two different ways. Per-
forations may be made in the parchment it-
self and can be so arranged that they will
become a part of the design or as an alter-
native, grooves may be cut in the upper ring
above the line where the parchment comes.
A hole must be bored through part E in
order to care for the pull chain of the chain
socket.. This hole in combination with the
holes either in the cap or the shade will give
proper ventilation for an ordinary forty or
sixty watt lamp.

These rings must be fitted loose into parts
E and G in order to care for the thickness
of the parchment that goes around their
edges. If desired, dowels may be fitted into
the bottom ring, to set into part E, making
the shade more stable.

Preparation of the Parchment

L AMP shade parchment may be purchased
ready prepared. There are other lamp
shade materials also that may prove prefer-
able to the parchment, however, in case one
wishes to prepare his own “parchment,” as
the writer did, it is easily done and the re-
sults are very satisfactory. Purchase a piece
of a heavy grade, best quality drawing paper,
either in the buff or white. If buff can be
secured it will save coloring later, in imita-

The completed lantern type floor lamp is
shown here and contributes an added ap-
pearance to the room in whick it is placed.

Please say you

1929

985

ITurned To Ice When
ITried To Talk

~But Now I Can Sway An
Audience of Thousands!

HAD always been painfully bash-
ful. When trying to carry on even
the most commonplace conversation
my voice would sound unnatural and
my hands and knees -

SoonIhad wonsalaryincreases, promotion, popu-
larity, power. Today I always have a ready flow
of speech at my command. I am able to rise to
any occasion, to meet any emergency with just
the right words, to approach all types of people
with ease and fearlessness. And T

would tremble. Often I
would listen to an argu-
ment among a group and
become so keenly inter- %
ested that I would want
to voice my own opinion
—yet timidity would keep
me silent. I never had the
courage to stand up for
what I knew to be my
rights — I was always
afraid of ‘‘what people

toasts

sonality
ower

situation

What 20 “Minutes a Day
Will Show You

How to address business meet-
How to propose and respond to

How to make a political speech
How to tell entertaining stories
How to write better letters

How to enlarge your vocabulary
How to develop self-confidence
How to acquire a winning per-

How to strengthen -your will-

p
How to be the master of any

accomplished all this by develop-
ing the natural power of speech
possessed by everyone, but culti-
vated by so few—by simply
spending 20 minutes a day in my
own home on this most fascinat-
ing subject.

Send for This
Amazing Book

This new method of training is
fully described in a very interest-
ing and informative booklet
which is now being sent to every-
one mailing the coupon below.

willsay,” of ridicule. Since §
my childhood I had had a secret de-
sire to appear in public—to be active
in politics—but my shyness was so
great that I turned to ice when I tried
to talk—in even the smallest gathering!

My inability to talk was also affecting my
business success. I dreaded going in and asking
for a raise—I was afraid of any situation that
meant using my voice—having to express my-
self. I didn’t know how to present the ideas
which I was sure the firm could use. I was just
a plodder—a truck horse, capable of doing a lot
of heavy work but of no use where brilliant per-
formance was required. Often I would see men
who were not half so thorough nor so hard work-
ing as I, promoted to positions where they made
a brilliant showing—not through hard work, but
through their ability to talk cleverly and con-
vincingly—to give the appearance of being
efficient and skillful.

In Twenty Minutes a Day

And then suddenly I discovered a new easy
method which made me a forceful speaker almost
overnight. I learned how to dominate one man
or an audience of thousands—how to say just the
right words at just the right time, how to win
and hold the attention of those around me, how to
express my thoughts simply and clearly, yetin a
pleasing, interesting and amusing way. In justa
few months I was able to make campaign
speeches for a local candidate—I who a short
time before had turned to ice when I tried to
carry on an ordinary conversation!

saw 1t

This book is called, How Teo
Work Wonders With Words. In it you are shown
how to conquer stage fright, self-consciousness,
timidity, bashfulness, and fear—those things
that keep you silent while men of lesser ability
get what they want by the sheer power of
convincing speech. Not only men who have
made millions, but thousands have sent for this
book—and are unstinting in their praise of it.
You are told how to bring out and develop
your priceless “hidden knack”—the natural gift
within you—which will win for you advance-
ment in position and salary, popularity, social
standing, power and real success. You can
obtain your copy absolutely e
free by sending the coupon

Now Sent
FREE

NORTH AMERICAN INSTITUTE
3601 Michigan Avenue Dept. 1422
Chicago, Illinois \

I North American Institute,
| 3601 Michigan Ave., Dept. 1422
Chicago, Illinois.
| Pleasc scnd me FREE, and without obligation,
| my copy of your inspiring booklet, How To Work
Wonders With Words, and full information regarding
| your Course in Effective Speaking.

— - - m— s A
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ALLAN

THE FATHER OF

GREATEST OFFER
EVER MADE

Never before has it been possible
to obtain the complete works of
America’s greatest author and
genius,Edgar Allan Poe, for the
amazingly low price that we now
offer them to you.

Edgar Allan Poe has come to be
looked upon as the greatest liter-
ary genius that America has ever
produced. He is the originator
of the first “Scientifiction” stor-
ies—fiction with a plausible sci-
entific background. Jules Verne
and H. G. Wells freely acknowl-
edge him as the originator of
modern scientifiction.* In addi-
tion, there is little doubt but that
the well known SHERLOCK
HOLMES is the product of the
inspiration that Sir Arthur Conan
Doyle found in the works of Poe.
Take advantage of this special
introductory offer. There is just
a limited number of copies in this
edition.

“All Scientifiction Stories in list
of contents are identified with
a star and printed bold face.

VOLUME ONE
Memoir of Wm. H., Rogers.
Eulogy by James Russell Lowell.
Notice by N. P. Willis.
*Adventures of Hans Pfall
“The Goid Bug.

Four Beasts in One.
VOLUME TWO
Murders in Rue Morsgue.

Mystery of Marie Roget.
*The Balloon
*MS. Found in a Bottle.
*The Oval Portrait.

VOLUME THREE

*The Purloined Letter.

*One Thousand and Second Tale of
Scheherazade,

®A Descent into tho Maelstrom.

*“Von Kempelen and His Discovery.

*Mesmeric Revelation.

*Facts in Case M.

*The Black Cat.

OE

........ Like a razor also, the pendulum was
massy and heavy, it was appended to
a weighty rod of brass, and the whole kissed
as it swung through the air. | saw that
the crescent was designed to cross the
region of the heart. Down—steadily down
it crept. The rats were wild, bold, raven-
;)ll:s, their red eyes glaring upon me. And
en......

From “The Pit and the Pendulum.”
CONTENTS OF THE SET

Fall of the House of Usher.
Silence—4 Fable.

VOLUME FOUR

Hoax

The Cask of Amontillado.
*The Imp of the Perverse.
The Island of the Fay.
The Assignation.

The Premature Burial.
The Domain of Arnheim.
Landor’s Cottage.
William Wilson.

Valdemar,
Metzengerstein.

Predicament.
Mystification.
Diddling.
VOLUME EIGHT

The Oblong Box.
*Loss of Breath.

The Business Man.

The Landscape Garden.
*Maefzel’s Chess Player.
Poems of Words,

mian,
Shadow—A Parable.
Philosophy of Furniture.
A Tale of Jerusalem.
*The Sphinx

VOLUME NINE

Hop Frog.
The Man of the Crowd.

Thou Art the Man

His Hand in a 8!
Bon Bon

ing.

The Poetic Principl
The Philosophy of
0ld English Poetry.

The Masque of the Red Death.

*The Pit and the Pendulum.

VOLUME SEVEN
The System of Dr. Tarr and Prof. Fether.

The Literary Life of Thingumbob, E
How to Write a Blackwood Article.

*The Man That Was Used Usp.

The Colloquy of Monas and Una.
The Conversation of Eros and Char-

Never Bet the Devil Your Head.
Why the Little Frenchman Wears

*Some Words with a Mummy.
.
Composition.

102 PARK PLACE
NEW YORK

Science and Invention for February, 1929

10 Volumes
Cloth Bound

OVER 2000 PAGES

The complete works of Edgar
Allan Poe are published in 10
beautiful volumes. Handsome
red cloth cover. Special egg-shell
paper, made to order for this set.
Printed from plates made for the
well-known Richmond Edition.
Each volume contains an average
of 200 pages. Size of type is long
primer, which is easy reading and
restful to the eyes. The volunes
are handy in size, 4 x 614 inches.
The greatest offer ever made.
This is the chance of a lifetime.
Take advantage of this astound-
ing low price offer. Fill in the
coupon now. Send no money—
pay the postman $2.75 on deliv-
ery. We pay the mailing
charges in U. S. only.

VOLUME FIVE
*The Tell-Tale Heart.
*Berenice. Ligeia.
Eleanora. Morella.
*A Tale of the Ragged Mountaing,
*The Spectacles.
King Pest.
*Three Sundays in a Week.
The Devil in the Belfry.
Lionizing.
X-ing a Paragrab,
VOLUME SIX

*“Narrative of A. Gordon Pym.

5q.

The Angel _of th 2
*Mellonta Tauta, o
The Duc de L’Omelette.

YOLUME TEN

*Sonnet to Seiense.
Complete Poems. *Al Aaraaf,
he Raven. Tamerlane.
The Bells.

Ete.
SEND NO MONEY!

l——..-__.____.._.___-__..-.-.-————..—_
I

Popular Book Corporation,
102 Park Place, New York City

Gentlemen :—
Please send me at once, the complete works of
Edgar Allan Poe, consisting of 10 volumes, as
er your advertisement. I will pay the postman
$2.75 upon arrival of the books. There are no
extra charges of any Kkind, whatsoever. 1f the
books are not as represented, I will return them
to you within three days and you are then to
return- me my money.

(Free delivery in U. S. only.

|

I

I

i

|

|

| C.0.D. shipments can-
1 not be made to Canada and foreign countries.
I

[

|

i

!

L

Remit
total $3.36, which includes postage.)

Name. ...

T o — ey — g — e P
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Wood Turning

By H. L. Weatherby
(Continued from page 945)

the bottom side of these for attaching to |

the base, or they can be mortised mto the
base. The first member of the upright, part
A, should also be fastened to the base with
screws from below. Holes should be bored

in the centers of part A and also the base
to permit the cord to be carried up through
the post from the bottom of the lamp.

The above photo shows how the pieces for
the post are glued together with a groowe
in the middle.

Assembling

ALL parts should be fitted close during

construction, and very little trouble
should be experienced in gluing the differ-
ent sections together. Extreme care must
be taken to get the sections lined up so that
the post will be straight. All wooden plugs
should be bored out with 34-inch bit before
assembling and as an aid to gluing a 4-
inch iron pipe, which is 3g-inch outside di-
ameter, threaded at both ends, may be driven
down through the whole length of the post.
A nut should be screwed on the bottom end
of this pipe and a chain pull screw socket on
the upper end. Screwed tight, these will pull
the different members together.

In case a full length pipe is not used, a
short section, six or eight inches in length
threaded on the top end, should be driven
into the hole at the top and a chain pull
socket screwed onto this. This Ig-inch pipe
will accommodate the average fixture cord
and, as said before, can be used through the
entire length of the post if desired.

This phase of the worlk, assembling of the
post, will, of course, include the base to
the shade, part E, also; the construction of

which we will consider under the next divi- | |

sion.
Preparation of the Shade

THE base and the cap for the shade are
turned in separate pieces and the work is
done on the face plate. Since the under side
of the cap, part G, and the top side of the
base, part E, are cut out to accommodate
the two rings shown in the detail drawings,
the work will have to be centered twice or
chucked, both of which processes have been

The turnéd base top and bottom portions for
the lantern are shown above. The base and
cap for the shade are turuned in separate
pieces and the work is done on the face plate.
(Continued on page 985)
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TRADE-MARKS

PTEN T COPYRIGHTS

A OUR OFFER. FOR THE PROTECTION
« OF YOUR INVENTION
YOUR FIRST STEP. The inventor should
write for our blank form—*RECORD OF IN=-
VENTION.” This should be signed, witnessed,
and returned to us, together with model or
sketch and description of the invention for
INSPECTION and ADVICE FREE!

Our FIVE Books Mailed Free to
Inventors
Our Illustrated Guide Book

HOW TO OBTAIN A PATENT

Contains full instructions regarding U. S. Pat-
ents, Our Methods, Terms, and 100 Mechanical
Movements illustrated and described.

OUR TRADE-MARK BOOK

Shows value and necessity of Trade-Mark Pro-
tection. Information regarding Trade-Marks and
unfair competition in trade;

OUR FOREIGN BOOK

We have Direct Agencies in Foreign Countries
and secure Foreign Patents in shortest time and
at lowest cost.

PROGRESS OF INVENTION

Description of World’s Most Pressing Problems by
Leading Scientists and Inventors

All Communications and Data Strictly Confidential.

Interference and Infringement Suits Prosecuted.

DELAYS ARE DANGEROUS
IN PATENT MATTERS

IMPORTANT! To Avoid Delay!

YOU SHOULD HAVE YOUR CASE MADE SPECIAL IN OUR
OFFICE to save correspondence, secure protection and early
filing date in the Patent Office. To secure special preparation
of your case send $25.00 on account with model or sketch and
description of invention.

Our Lawyers Practice in all U. S. Courts and defend Clients in Suits involving
Patents, Trade-Marks and Copyrights

OUR ORGANIZATION OFFERS PERSONAL SERVICE

By Experienced Patent Lawyers, Solicitors and Draftsmen

We regard a satisfied client as our best advertisement, and furnish, upon
request, lists of clients in any state for whom we have secured patents.

Highest References—Prompt Service—Reasonable Terms

| ]

1 Ree 1 VICTOR J. EVANS & CO.

1 COUPON Registered Patent Attorneys Established 1898

(i ———— MAIN OFFICES: 715 Ninth St., Washington, D. C,

| BRANCH OFFICES: 1007 Woolworth Bldg., New York City; 203 Liberty
Bldg., Philadelphia, Pa.; 514 Empire Bldg., Pittsburgh, Pa.; 1110 Tacoma Bldg.,

| Chicago, Ill.; 1010 Hobart Bldg., San Francisco, Calif.

| Gentlemen: Please send me FREE OF CHARGE your books as described above

I DN T oror 5 % ST Dl Y oot IO R Bl T C00 s TBb o bio' 10 0 el i1 0 05 8 o g G 70 b0

- N N N B O B B B Em B @WRITE TODAYSS BN S B S S B B B B B e
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Washington Monument in the Nation’s Capital

PATENTS

DON’T LOSE YOUR RIGHTS
TO PATENT PROTECTION

Before disclosing your invention to
anyone send for blank form “EVIDENCE
OF CONCEPTION" to be signed and wit-
nessed. As registered patent attorneys we
represent hundreds of inventors all over
the United States and Canada in the ad-
vancement of inventions. The form
“Evidence of Conception,” sample, in-
structions relating to obtaining of patents
and schedule of Fees sent upon request.

LaNcasTER & ALLWINE
255 Quray Building
WASHINGTON, D. C.

Originators of forms “Evidence
of Conception.”

‘300,000
ForThisInvention

That's what Eastman Kodak paid
for the Autographic idea. Thousands
of other inventions are needed and
offer enormous opportunities for earn-
ing fortunes. If you are of an inven-
tive turn of mind why not concentrate on things that
are really NEEDED. Get Raymond Yates’s new book,

1,000 Needed Inventions

Costs only $1.25 and may start yvou thinking along the
right llnes. You'll get nowhere Just fussing around. Con-
centrate on what the Industries need, and on what the pub-
e wants. Mr. Yates's book tells you what these things are.
Send no money. Just write postal. Pay mail man $1.25
plus postage when book arrives.
want it. This offer limited. Write now and get on the
right track. (Outside U.S., $1.45 cash with order.) Address

. . 72 Wisner Bldg.
Bureau of Inventive Science Rochester, N.¥.

BLUE BOOK ON PATENTS
and Priority Record blank gratis.

MONROE E. MILLER

PATENT LAWYER
411-6 Ouray Building, Washington, D. C.

Electrical and Mechanical Expert

PATENTS|

BOOKLET FREE HIGHEST REFERENCES
PROMPTNESS ASSURED BEST RESULTS
Send drawing or mode] for examination
and advice.

WATSON E. COLEMAN, Patent Lawyer
724 9th Street, N. W., Washington, D. C.

MASON, FENWICK & LAWRENCE

PATENT LAWYERS
600 F St.,, N. W.,, Washington, D. C.

Esth. over sixty years. Send sketches.

Electrical and Chemical Inventions carefully handled.
Practice before the U. 8. Courts and the Patent Office.
Prompt and careful service. write Us.

TRADE MARKS REGISTERED

PATENTS

WRITE FOR FFREE INSTRUCTIONS
Send drawing or model for examination.
CARL MILLER, Patent Attorne
Former member Examining Corps, J SH
Patent Office
261 McGill Building, Washington, D. C.
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Patent Advice
(Continued from page 980)

even if your instrument were manufactured
and sold, it would be difficult to find the cus-
tomer. You also did not think of the difficulty
of teaching another man to use this instrument.

We would suggest that you demonstrate how
your instrument can be operated to various
individuals who are interested in sheet metal
trades. Get individual orders from these peo-
ple, and even if you do not manufacture the
product for them, take your orders to some
large organization and on the strength of them,
try to sell the idea. Such a plan may work,
but we would not hold out any great hope for
the sale of this invention.

Windshield Protector

(1154) Alexander L. Bernal, San Francisco,
Calif.,, has designed a windshield protector in
which a wire curtain drops down in back of the
windshield at the instant an auto accident oc-
curs. He intends that it protect passengers
from flying glass. He asks our opinion.

A. 1. We do not believe that your idea for
a passenger protector would be of value because
we do not think that this will operate quickly
enough. Generally, in cases of a severe
smash-up the windshield shatters so quickly that
it is scarcely likely that a screen could be made
to fly upward or downward rapidiy enough to
protect the occupants of the automobile¢ from
flying glass. With the present bullet-proof
and non-shatterable glass available for automo-
biles, we scarcely hold that a system of the
type you have indicated is of value. We also
do not believe that any automobile manufac-
turers would incorporate an idea of this nature
in their automobiles because the system de-
pends upen springs for its action and springs
are likely to get out of order very easily. A
constant test would have to be instituted to
determine whether the device operates. We
advise no further action.

RULES FOR MODEL
CONTEST
(Continued from page 936)

1. A handsome trophy cup engraved
with your name, will be awarded as
the prize for the best model submitted
during the month. The decision of
the judges will be final and will be
based on: A—novelty of construction;
B — workmanship; C — operating effi-
ciency of the device which the model
simulates, and D—the care exercised
in design and in submitting to us
sketches and other details covering
the model.

2. Models of all kinds may be entered.
They may be working models or not,
according to the subject that is being
handled.

3. Models may be made of any avail-
able material, preferably something
that is cheap and easily obtainable.

4. Models must be submitted in all
cases. Good photographs are also
highly desirable, and where the maker
does not desire the model to be taken
apart, legible drawings with all di-
mensions covering parts that are not
accessible must be submitted.

5. Models should be securely crated
and protected against drainage in ship-
ment and sent to us parcel post,
express or freight prepaid. Models
will be returned when requested.

6. Models for entry in any particular =
contest must reach this office on or
before the 25th of the third month
preceding date of publication. For in-
stance, models for the December con-
test must reach us on or before the
25th of September.

7. Address all entries to Editor Model
Department, c¢/o Science and Inven-
tion Magazine, 230 Fifth Avenue, New
York City.

Please say you saw
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ish School
st Course in
1 2 Years

This simplified, complete High School

Course—specially prepared for home study
by leading professors—meets all require-
ments for entrance to college, business, and

zu Oth e' leading professions.
P
Over 200 noted_Engincers, Bus-
wrses inessMen, and Educators helped
grepare the gpecial instruction
wrhich you need for success. No matter what
gour inclinations may be, yon can’thope
to succeed withont specialized training: Let
s give you the prac ining you need:
American School
Draxet Ava. & 58th Street
Dept.H-2294 Chicago

Money Back When You Finish If Not Satisfied
r L L LT L} - C L L L))
American School, Dept. H22-94Drexel Ave. and 58th St., Chicago
sand me full information on the subject checked and
how you wlil help me win success in that line.
Architect «.....Electrical Engineer

Bullding Contractor General Education
Automobile Engineer . Lawyer

Clvil Engineer Mach. Shop Practice
Structural E hanicalEnginesr
Business Manager ... Steam Engineer
€. P. A. & Audi itary & Heating
Bookkeeper = ... Surveyor & Mapping
...... Draftsman & Designer ....e. HIgh Schael Graduate
Name
AdOress ... - e N

Be a Popular Favorite-
Play the BRSNS

3 NI GIVEN

with case
tar. Play at dances, parties, etc. When You Enroll
Earn extra money. Our 52-1ésson

course will soon make you areal Tenor Banjoplayer.

Simple Mcthod Makes It Easy
Even if you don’tknow a single note, you are sure
to Jearnby our simple, easy method. You study in
spare time—your lessons always before you.
51,000 successful students.

Pay as You Play

Qurcourse {s low {n cost - - only a few centsa day. &
No ciass to wais for. Start with small firat pay-
then pay while ing. -

Write for Special Offer
TENOR BANJO and wenuine Seal
B e T s o b0 20 ‘GIVEN when vou enroll-
Write for full information and Special offer, A postal will do. ACTI
FIRST HAWAIIAN CONSERVATORY OF MUSIC, inc.
. rth . -
Approved an s Chrroamatonse Saksol Dnder ing Lasssaf the State of
New York.— Member National Home Study Council

YOUR DIRECT MAIL SELLING
will be successful with carefully compiled
MAILING LISTS
AGENTS
BUYERS OF BOOKS AND MAGAZINES
SHOPPERS LIST
LIST OF WEALTHY SUBURBAN RESIDENTS
MAIL ORDER BUYERS
CYKO MAILING SERVICE
60 Elliott Avenue Yonkers, N. Y.

i

I’LL PAY YOU
$20 A DAY

To Show My Mystery Lighter to

Men. What Makes It Light? All

](ilunm‘[n&eeiS Smfple \(}'nh S‘ales

an 50c. ample Gold or Silver

NO WIND pigied, §1.00. Agents wrlte for

CAN BLOW proposition. NEW METHOD

IT OUT 'MZG.PCO., Desk S.1. 2, Brade
ord, D

EMISTS

catalog, listing 5,000

oratory Apparatus and 1,000 books,
sent on receipt of 50c.

K: LABORATORY MATERIALS CO,
635 East 71st St., Chicago, U.S.A.

AVIATION

Information F R E E

Send name and address for full informstion rogarding the
Avistion and Airplane business, Find out about the many "vr.l
opportunities now oben and how we prépare you at homa, du A’l“
spare time, to guality. Our new book “Opportunities in the Alr-
plana Industry'” alsgsent free if you answer at once.
MERICAN SCHOOL OF AVIATION _
3601 Michigan Ave. CHICAGPO

A
Dept. 1422_
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At the right is a view of my draft-
ing and specification offices where a
large staff of experienced expertsare
in my constant employ.

My Patent Law
Offices
Just Across Street
From 2
U.S.Pat.
Office

Protect Your Ideas

Take the First Step Today—Action Counts

If you have a useful, practical, novel idea for any new article or for an
improvement on an old one, you should communicate with a competent
Registered Patent Attorney AT ONCE. Every year thousands of applica-
tions for patents are filed in the U. S. Patent Office. Frequently two or
more applications are made for the same or substantially the same idea
(even though the inventors may live in different sections of the country
and be entirely unknown to one another). In such a case, the burden of
proof rests upon the last application filed. Delays of even a few days in
filing the application sometimes mean the loss of a patent. So lose no
time. Get in touch with me at once by mailing the coupon below.

Prompt, Careful, Efficient Service

This large, experienced organization devotes its entire time and attention
to patent and trademark cases, Our offices are directly across the street
from the U. S. Patent Office. We understand the technicalities of patent
law. We know the rules and requirements of the Patent Office. We can
proceed in the quickest, safest and best ways in preparing an application
for a patent covering your idea. Our success has been built on the
strength of careful, efficient, satisfactory service to inventors and trade-
mark owners located in every state in the Union.

Strict Secrecy Preserved—Write
Me in Confidence

drawings, etc., are held in strictest confi-
dence in strong. steel, fireproof files. which are accessible only to author-
ized members of my staff. Feel free to write me fully and frankly. It is probable
that [ can help you. Highest references. But FIRST—clip the coupon and get
my free book. Do THAT right now.

All communications, sketches.

No Charge for Information
On How to Proceed

The booklet shown here contains valuable information relating to patent
procedure that every inventor should have. And with it I will send you
my “Record of Invention” form, on which you can sketch your idea and
establish its date before a witness.” Such evidence may later prove valu-
able to you. Simply mail the coupon and I will send you the booklet, and
the “Record of Invention' form, together with detailed information on how
to proceed and the costs involved. Do this NOW. No need to lose a

minute’s time. The coupon will bring you complete information entirely,
without charge or obligation.

Clarence A. O'Brien

Registered Patent Attorney

Member of Bar of : Supreme Court of the United States;
Court of Appt:uls. District of Columbia; Supreme Court,
District of Columbia; United States Court of Claims.

PRACTICE CONFINED EXCLUSIVELY TO
PATENTS, TRADEMARKS AND COPYRIGHTS
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CLARENCE A. O’BRIEN

Registered Patent Attorney

53-K Security Savings & Commercial Bank Bldg.
WASHINGTON, D. C.
—or—
Suite 1106, Woolworth Bldg.
NEW YORK CITY
Please send me your free book, “How to Obtain

a Patent,” and your “chord.of Invention” form
without any cost or obligation on my part.

Name

Address ......

(Important! Write plainly and address office
nearest you)
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PATENTS

TRADE-MARKS—DESIGNS
FOREIGN PATENTS

MUNN & CO.

PATENT ATTORNEYS |

Associated since 1846 with the
Scientific American

1 SCIENTIFIC AMERICAN
BUILDING
24 West 40th Street
New York City
SCIENTIFIC AMERICAN
BUILDING
Washington, D. C.

TOWER BUILDING
Chicago, Ill.

HOBART BUILDING
San Francisco, Cal.

VAN NUYS BUILDING
Los Angeles, Cai.

Books and Information on Patents and
Trade-Marks By Request

Associates in all Foreign Countries

INVENTORS

Protect Your Ideas

Send for our Guide Book, HOW
TO GET A PATENT, and Evidence
of Invention Blank, sent Free on
request. Tells our terms, methods,
etc. Send model or sketch and
description of your invention for
INSPECTION and INSTRUCTIONS
FREE. TERMS REASONABLE.
BEST REFERENCES.

RANDOLPH & CO.

Dept. 172, Washington, D. C.

Name: sl oo oenonls ora deioitis 5 0Eods oblo IR Gl -

SEEEEtively. ¢ PPN 00 0GO0A000000 it i o

Send details of your in-

vention or patent at once,

lNVENTORS or write for information.
. In  business 30 years.

Complete facilities. References

ADAM FISHER MANUFACTURING COMPANY
205D Enright, St. Louis, Mo.!
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* PATENT YOUR IDEAS *
Call or send me a sketch of
your invention. Phone LONgacre 3088
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CONDUCTED BY JOSEPH H. KRAUS

In this Department we publish such
who are in doubt as to certain patent phases.
be answered by mail free of charge.
If the idea is thought to be of importance,
protect

Should advice be desired by mail, a
and descriptions must be clear and explicit.

NOTE :—Before mailing your letter to
upon the letter and envelope as well.
the inquirer or his address is incorrectly given,

matter as is of jnterest to inven’ors and particularly to those
Regular inquiries addressed to “Patent AdviCe” cannot
Such inquiries are published here for the benefit of all readers.
we make it a rule not to divulge all details, in order to
the inventor as far as it is possible to do so.

nominal charge of $1.00 is made for each question. Sketches,
Only one side of sheet should be written on.

this department, see to it that your name and address are
Many letters are returned to us because either the name of'

Static Eliminator

(1150) Harry Pierson, Milwaukee, Wis.,
suggests a method of eliminating static in radio
receiving sets. The nature of the questions
is made clear in the answers.

A. 1. Unfortunately, static is not purely
sound. Static is an atmospheric electrical dis-
charge. Radio waves are also of an electrical
nature, but the static electrical disturbances
superimpose themselves on the radio receiving
system at unexpected moments. There is noth-
ing. so far which will filter this static charge
out and yet permit the current to pass along
the antenna. Static can be grounded the same
as any other radio wave. It passes along the
wire directly to ground or water. Static will
pass through a vacuum as easily as a radio
wave and perhaps even more so because the dis-
charge is frequently stronger: but in spite of
this, a vacuum tube placed in series with the
ground and the antenna will only ground heavy
static cnarges, but will not prevent those static
charges from making an audible sound in the
loud speaker of the radio set.

Inasmuch as magnetism passes easily through
a vacuum, any speaker unit enclosed within a
vacuum will affect the diaphragm on the out-~
side, and inasmuch as the static charges like-
wise affect the magnetism in the speaker unit,
the diaphragm will respond to the static charge
the same as it does today, there being practi-
cally no diminution in strength other than
that resulting from a diaphragm being placed
further away from the core, as your diagram
discloses. In this way not only will the static
be weaker, but the volume of the music will
also be lessened. Placing the aerial in a
vacuunr will not help one’ single iota.

You have based your ideas on false assump-
tions; namely, that static is sound and that
radio is electricity. Fundamentally, the two
are electricity. The difficulty is in separating
them and in diminishing the static charge so
that it shall be weaker than the signal strength.
At the present tme it is frequently more pow-
erful. Perhaps super-power transmission will
eventually accomplish this.

Snake Guard

(1151) A. Dais, San Francisco, Calif., has
designed a snake guard and asks our opinion
of same. .

A. 1. The suggestion for a snake guard
which rou designed might sell. On the other
hand, the product might not take at all. While
the writer knows a great many campers, he
doesn’t know of any of them who fear sleeping
on the ground because of snakes. More of
them object to spiders and ants than they do
to the snake.

We believe that an invention of this nature
reduires considerable advertising to carry it
across. Furthermore, you cannot prevent other
manufacturers from making a similar product.
You cannot patent an idea because of the na-
ture of the material which vou employ. It is
necessary that the construction itself be pat-
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ented, and it is very doubtful whether you can
get a basic patent on such a product, because
the same suggestion is already applied to a dif-
ferent use. Your greatest possibility of sale
lies in extensive advertising and being the first
one to market a product of this nature. For
this reason we have omitted to give the details
of your method in this manner in accordance
with our usual policy to help and protect the
inventor. Priority here would help you but
little.

Relay for Light Circuit

(1152) Gilbert Burras, North Fairfield,
Ohio, asks about patenting a relay for con-
trolling electric lighting circuits.

A. 1. There is very little call for a system
whereby the light may be turned on and off
from half a dozen different sources. While it
is true that your relays will do this, and also
that ordinary bell wire may be used to wire the
relay circuits, it ‘would be just as expensive to
install the relays or’replace them in event that
they failed as it would be to employ several
switches and a multiple light circuit.

We frankly do not see the reason or excuse
for a product of this type and certainly would
not advise that you apply for a patent on the
same.

Drafting Instrument

(1153) E. F. Fales, Sr., Wilmington, N. C.,
has patented a drafting instrument for use by
metal workers. He asks what he can do to
sell the idea.

A. 1. When you patented your idea for a
sheet metal drafting instrument, you probably
did not take into consideration the few indi-
viduals who might find it useful. You did not
look forward to the remote possibility that
you could not reach these individuals and that

(Continued on page 982)
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DIRECTORY SECTION

Blue Flame Oil Burners for Cook Stoves,
Heaters and many other purposes. The
fastest growlng Industry of the tlmes of-
fers the opportunity to become branch
manager; men of character and responsi-
bility will be furnished with complete
demonstrating outtits for themselves and
sub-distributors.
DORAN OiL BURNER CO.

111-119 May Street Chicago, Il

HERE IT IS!

SILVER MARSHALL
630 SHIELDED
GRID SIX
The Radio Set with Dis-
tance and Tone to spare.
List $99.00.

Your Cost while they
last, $36.95.

RAWNER RADIO &
TELEVISION CO.
142 Liberty Street

New York City

LEARN =

RICAL”

/ELEg/V TRADES

Practical Training on Massive Lay-Out

of Expensive Electrical Eguipinent.

Armature Winding. House WWiring,
Electric _Welding., Electrle Refriger-
atlon, Power Plants, Switchboards,
Transformers, Motors. Generators, Ra~
dio, Batteries. Automobile Course in-
cluded without extra cost.  Write
today for Free Cataled.

COLEMAN ELECTRICAL SCHoOOL
1656 S. Main St., Kansas City, Missouri

Boice-Crane Bench Machines
FOR HOME SHOP
OR FACTORY
8/ Universal Handisaw
127 Band Saw, $35.00
4/ leointer, $25 /
Jig Saw, $12
Lathe, $13.50
Send
10c for
new 1829
catalog
of 80
pages.
W, & 1.
BOICE

Dept. 202E
Toledo, 0.

TOOL CHESTS

For Ma -

Write today for your copy of
the new Radio Association

handbook. Shows you easy
ways to make money in
Radio. Tells you how our

members are c¢leaning up $3.00 an
hour spare time. Write for Member-
ship Plan which need not cost you
a cent and FREE RADIO HAND-
BOOK. RADIO ASSOCIATION OF
AMERICA; Dept. DS-2, 4513 Ravens-

150,000

Readers of Scrence AND INVEN-
TION use this section as their
buying guide. Your product here
will reach them at the lowest
cost ever.

RATE PER ISSUE, $15.50
No order for less than 3 inser-

tions accepted. Write for fur-
ther information.

SCIENCE and INVENTION
230 Fifth Avenue
New York City

REGISTERED

Preliminary advice furnished FREE. Send
for booklet and form for disclosing idea.

IRVING L. McCATHRAN
Patent Lawyer
Formerly with and successor to
Ricuarp B. Owen
703 International Bldg., Wash., D.C.

H. GERSTN
662 Columbia Stree

SONS
Dayton, Ohio

wood Ave., Chicago, Il

41-T Park Row, New York

The FUTURE

by Professor A. M. Low
“THE FUTURE” is one of the most

remarkable books of .the age. Professor
Low, the author, is a scientist of interna-
tional reputation, also an experimenter
and inventor in the many branches of
science. This book fwristen by him has
aroused wide-spread inferest. It deals
with the world of the fiture, certainly an |
unusually absorbing sﬂ)ject. Written in
the popular, non-techhical fashion, “The
Future” reveals the many advances and
changes that are in storg for humanity in
a new life to come. |

This book has received favorable com-
ment in book reviews the world over. Do
not neglect to read this treatise on the
future by Professor A. M. Low. Itisa
literary treat for everyone.

Mail your order now! Don’t wait, every~

body is reading this remarkable book.

Price—$2.00

Experimenter Publishing Co.
230 Fifth Ave., New York, N. Y.

Gentiemen: Enclosed find . ..check or ... mon8y order
(check which) for £2.00. Kindly send me a copy of
Prof. A. M. Low's new book “THE FUTURE".

3 Be H;althy & Strong

Through my famous course, *‘Ab-
deminal Control,” the true secret
of Health, Strength and Mus-
Bl cular Power. Beautifully illus-

"l trated 128-page book complete on
i diet, weight reducing, body build-
ifng. Constipatlon chapter alone
a revelation.  Sold world over for
|!¢3.00. Now for limited time,
: $1.00. Order, today. It will add
— —years of happiness to your life.

JOHN M. HERN!IC, Dept. 81, 12 East 37th St., New York.

| .

$5,000 for
Perpetual
Motion

The editors have received thou-
sands of different designs of
perpetual motion devices, and
have received hundreds of cir-
cular letters soliciting finances
for the building of perpetual
motion machines.

The editors know that if they
receive these letters, there are
thousands of others in this
country who get similar letters
and who fall for the claims
made in the numerous pros-
pectuses giving the earning ca-
pacities of the various machines.

Most o fthe shares of stocks
for these perpetual motion ma-
chines are being sold at a
rate of $1.00 per share, although
some inventors are trying to
sell shares of stock at $100.00
per share.

Therefore, the editors of this
publication say, “Just come in
and show .us—merely SHOW
us—a working model of a per-
petual motion machine and we
will give you $5,000.00. But
the machine must not be made
to operate by tides, winds,
waterpower, natural evapora-
tion or humidity. It must be
perpetual motion.”

Magnified 225 Diameters

This is what the tip of a fly's leg
is’ like when seen through the

Ultralens
Microscope

At last a high
powered micro-
scope I8 within
the means of all

$5.00 for Complete Outfit Prepaid Such fun ft is,
i as well as educa-
tional. No technical tralming required. yet hundreds of
scientists and teachers are using this instrument. Gives
enormous magnification and perfect definition. Send $5.00
for complete outfit. Send for descriptive literature.

ROAT & LOHMAN, Dept.203, Milton, Pennsylvania

In Raillway Traffic Inspection

\ E’LL traln you—and upon com-
pletion assist you to a position
paying $120 or more per month salary
plus expenses, or refund your tuition,
It only takes about 3 months of
| ] spare time home study and you're
o U ready to step Into a profitable position
with rapid salary advances to $150, $§185, $250. It's healthful
outdoor work with regular hours.
WRITE TODAY FOR FREE BOOKLET—and contract
showing how we assist you to a position after graduation or
refund your tuition.

Standard Business Training Institute, Div. 27, Buffalo, N. Y.

$250,255n SALARY

m . LL- s
Every home, office, or store can use one
or more. Saves Jl'lrm!, Money, and
Mistakes. Does the work of expensive
machines. Pays for Itself quic 1y. Easy
to operate.  Very attractive. Sells on
sight. 100% profit to you. Mail 31 bilt
at once for sample, sales talk, general
catalog. and 1erritory.

CURRIER MFG. COMPANY
23 N.W.Terminal, Minneapolis. Minn.

The DIRECTORY is your buying guide. Space permits display of
only one product at a time. Write advertisers for complete catalog.
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“There’s One Man
We're Going to Keep”

“BEd Wilson, there, is one of the most
ambitious men in the plant. I notice that
he never fools away his spare time. He
studies his International Correspondence
Schools course every chance he gets.

“It’s been the making of him, too. He
hasn’t been here nearly so long as Tom
Downey, who was laid off yesterday, but
he knows ten times as much about this
business.

“I'm going to give him Tom’s job at a
raise in salary. He’'s the kind of man we
want around here.””

OW do you stand in your shop or office? Are
you an Ed Wilson or a Tom Downey? Are you
going up? Or down?

No matter where you live, the International Cor-
respondence Schools will come to you. No matter
what your handicaps or how small your means, we
have a plan to meet your circumstances. No matter
how limited your previous education, the simply-
written, wonderfully-illustrated I. C. S. textbooks
make it easy to learn.

This is all we ask: Without cost, without obligat-
ing yourself in any way, put it up to us to prove how
we can help you. Just mark and mail this coupon.

@ o e e e W e o e e e =
INTERNATIONAL CORRESPONDENCE SCHOOLS
“The Universal Univergity”

Box 6180-F, Scranten, Penna.

Without cost or obligation, please send me a copy of
your booklet, “*“Who Wins and Why,”” and fuli paruculara
about the subject before which I lm\e marked 5 in the
list below:

[ Electrical Engineer [ Advertising

[ Electrician Window Display

[ Electric Wirlng Show Card and Sign

[0 Electric Lighting Lettering

[OTelegraph Engineering OJRailroad Positions

[1Practical Telephony Tllustrating

L[] Mechanical Engineer Cartooning

3 Mechanical Draftsman Industrial Management

Machine Shop Practice OSecretarial Work

[0 Toolmaker EBusiness Correspondence

[JGas Engineer Bookkeeper

OCivi1 Engineer EStenogmpher and Typist

[ Surveying and Mapping Accounting and C.P.A.

O Mining Engineer Coaching

O Architect OTrafic Management

[ Architectural Draftsman O English

[ Architects’ Blueprints O Civil Service

O Plumbing and Heating Rallway Mail Clerk

[3 Sheet Metal Worker Textile Overseer or Supt.

O Narvigator Agriculture

CJChemical Engineer ORadio

E Pharmacy ] Automobiles 0 French
Salesmanship OPoultry Raising [J Spanish

D T et VIO orsssroaetis SO §

Street AdATesE: memo sirmems o o «msspsmsosssns oo supshede o' ausrses

CILY .. bk e - 5o HES e .State. &

Oanadmna moy send this coupon to Internatwnal Corre-
C Limited, Montreal, Cancda.

HOW TO OBTAIN

A Perfect Looking Nose

now ill-shaped neses quickly, pain-

home. It {s the only neseshaping ap-
pliance of precise adjustment and a
safe and guaranteed patent device that

nose. \Write for free booklet which tells
You haw to obtain a perfect loocking nase.
M. Tritety, Pioneer Noseshaping Spe-
cialist, Dept. Binghamton, N. Y.

LEPALS/SHOW CARDS

you by mml or at
A lché\ol nnl}aredm lEnomanus
etnan: ture. te:
wer:A Oldesst ang !oremost z;’ ;fﬂ ¢
RN $50 TO $200 WEEKLY
Otto Wiegand, Md., home-study graduate, made
vz,ooo om his business in one year, John
tord N YA, S for s o cad, Oy
EIENC) .
courae.” Write for compleu fnformation, o
DETROIT SCHOOL OF ETYERIN
179 $timson Ave. - Est L "DETROIT MICH.
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Jupiter's Moor in the Making
By Donald P. Beard
(Continued from page 919)

At any rate, it is hard to avoid the infer-
ence that they were the outcome of similar
phenomena.

t(”‘

ST
RADIO CATANDE

THE BARAWIK CO. has, all these years,
been famous for its variety of radio supplies,
which it offers at money- savmg prices. New-
est dynamic speakers, ' B eliminators, socket
power equipment, A-C harness, fine cabinets
and furniture, amplifiers, latest amateur
equipment, tubes, batteries; in fact, anything
you can ask for is here, ready to ship, at a
saving in price. Quality merchandise, selected
goods by reliable makers — just what you
want — at big discounts,

YourSavingsareTremendous

l Ask any of the quarter million Bamw:k customers
why they trade here, and they’ll tell you that,
guall(y considered, our prices can't be beat.
hat’s something to think_about! uality comes
first—new, fresh, good reliable merchan-
dise, but the price always means a
tremendous saving, nevertheless,
Get our catalog and prove this
to yourseif. Don’t spend a
nickel until you see our offer-
ings first.

You need this great radio
bargain book as never be-
Jore — Mail the coupon
now — TODAY.

| BARAWIK CO. oz, g

I Mail This Coupon for FREE Bargain Book.

Address

e e e

T504125 Wee!

7~y Charging Batteries @

Let meshow you how
to make big money ¥
nght from the gtart.
I've prepared a FREE

book explaining all details. First
week’s profit pays for all equip-
ment. Youcan get all the battery
chargm%busmess in your community with my
Service Station Charger—it’s years ahead of or-
dinary chargers — handles 50% to 709, more
batteries. I explain everything—start you in a
business of your own and put you on the way to
big money. Write for FREE %O

C. F. HOLMES, Chief Engineer, Dept. SI.
Independent Electric Works
5116 Ravenswood Ave. Chicago, llI.

WANTED-MEN!

te Manufacture Metal Toys and
Novelties

1 2 f and t
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$31,000.00 FOR SPIRITS

$1,000.00 offered by this publication
for spirit manifestations which cannot
be duplicated or explained by scientific

means. l o
$10,000.00 for spiritual phenomena 2

offered by Joseph F. Rinn. 3-25¢ BiG FUN =
$10,000.00 offered by Joseph Dun- BOYS You apparently see fhru_Clothes, Wool,
o 5 4 o Stone, any object. See Bones in Flesb.

ninger for manifestations which he FREE—PKG. RAD1O PICTURE FILMS.Takes pictures

1 1 without camera. “‘You'il like 'em.’’” 1 pkg. ea. 25¢ order.
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action whatever. If the optical density of
the medium is greater than that of the lens,
the characteristics of the lens would be the
reverse of what they would normally be in
air, which of course has a lower optical
density than glass. If a hollow concave lens
were used under water the lens would have
a lower optical density than its surroundings
and hence its characteristics would be of
less effect than those of a concave glass lens
surrounded by air. Therefore such a lens
would magnify objects when used under
water.

A Submarine Magnifier

The optical density of water is much
nearer that of glass than ‘that of air. If
therefore, a lens is used under water the
bending or refraction of the rays passing
through it will be less than it would be if
the lens were used in air. A magnifying
glass will therefore lose some of its mag-
nifying power when used under water.

Bacteria and Sugar

Bacteria, like many other lower forms of
life, are one-celled organisms containing a
minute bit of jelly-like substance called pro-
toplasm. If the cell is placed in distilled
water the water will penetrate the cell and
increase the pressure within the cell con-
siderably. If it is placed in a dilute sugar
sclution both water and sugar will penetrate
the cell but the change in pressure will be
more gradual and will be reduced by water
escaping from the cell. A normal process
may thus take place which is essential to the
life of the organism.

If, however, the solution surrounding the
cell is too strong, the escape of water from
the cell will be more rapid than is its pene-
tration. The cell will then dry up and die.
This is the preservative action of sugar in
the canning of fruit.

The Pipe Organ and the Piano

If a piano is tuned in a cold room the
pitch will be flat when the temperature rises.
This is because the piano wires become a
little more slack at higher temperatures.
The pitch of a wind instrument such as a
pipe organ becomes sharp with increase of
temperature.. This is because the velocity
of sound in the pipe increases with increase
in temperature while the length remains
nearly constant.

Hearts

The {requency with which one would
throw Jiearts in a game of this name is
equal to the total number of ways in which
this combination of letters could appear
divided by the total number of ways in
which the dice could be thrown. Let us
number the dice 1, 2, 3, 4, 5, and 6 re-
spectively. Number 1 could fall in any
one of six different ways and still contribute
to the word hearts. Number 2 could then
fall in any one of five different ways and
contribute to the combination. Number 3
could fall in four ways, number 4 in three,
number S in two, and number 6 in only one.
The total number of combinations or ways
i which /hiearts could be thrown would then
be 6 x.5 x4 x3 x2x 1 or 720 different
ways. But it is possible for each die to
fall in six different ways and for all six to
fall in 6 x 6 x 6 x 6 x 6 x 6 or 46,656 dif-
ferent ways. Therefore the frequency with
which one would throw the combination
hearts is 720 times out of 46,656 or about
once out of every 65 throws. i

/

Radio Wrinkles Wanted!

The Radio Editor, Mr. Paul E. Welker, wants
to hear from you, if you have a good idea or
wrinkle. Make a opencil or pen and ink sketch
of the contrivance, write 50 words or so of
description, and mail to the Radio Editor, ¢/o
this magazine. ’

Please say you

|

|
|
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envy your friend’s fine car

You, too, can enjoy a better car! For the cost of a new low
priced car, you can buy a quality car with only a fraction
of its mileage used. This free book, “How to Judge a Used
Car,” tells you how to save money on your motoring. Last
year millions of people bought used cars.

Mail Coupon for
FREE BOOK

Cut your motoring expense by
sending the coupon below for this
valuable free book. In it, experts
who buy hundreds of cars for re-
sale, tell you in plain words and
pictures how to select any make
of used car from any dealer—show
you what to look for and what to
avoid. Get this money-saving in-
formation fora2cstamp. You can
easily save $200 by mailing this
coupon NOW while used car

prices are at their lowest level.

g

Pledge to the Public
on Used Car Sales

1 Every used car is conspicuously marked

with its lowest price in plain figures,
and that price, just as the price of our
new cars, is rigidly maintained.

2 All Studebaker automobiles which are

sold as CERTIFIED CARS have been
properly reconditioned, and carry a
30-day guarantee for replacement of
defective parts and free service on ad-
justments.

3 Every purchaser of a used car may
drive it for five days, and then, if not
satisfied for any reason, turn it back
and apply the money paid as a credit
on the purchase of any other car in
stock—new or used. (It is assumed
that the car has not been damaged in

the meantime.)

———
© 1928 The Studebaker Corporation of America

125,000 people have saved money

by mailing this coupon!

Name.

I—’I_‘HE STUDEBAKER CORPORATION OF AMERICA
't Dept. 172, South Bend, Indiana

Please send me my copy of your valuable |
free booklet, “How to Judge a Used Car.”

The Great Independent

saw it in

SCIENCE and INVENTION
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AVIATION” GUIDE FREE

With Auto Books!

For a limited time only, absolutely
free, Major PAGE'S sensational avi-
ation book, 256 pages of the latest
dope on modern airecraft, airplane
motors, control systems, lessons in
flying, etc. Written in snmfale non-
technical language, especially t'or be-
ginners. Mailcoupon,send nomoney.

Can you take the “play’” out
of differentials? Can you kill
the SHIMMY in steering?
Canyoureset TIMING? Can
you put your fingeron engine-
trouble without guessing or
tmkerm%? Can you pull the
STARTER off and fix it? Can
you adjust and repair trans-
mission, rear axles. engines and
electrical systems ?

These Boo\ks ‘Tell

HOW!

Whether you are a me-
chanic or helper, expert
or student, auto owner or
driver, by all means take
advantage of this oppor-
tunity to see ard use the
latest and most complete
library on AUTOS ever
published! Built by eight-
cen of America’s greatest
automotive engineers.
Simpleenough for menwith
little schooling to under-
stand, yet in daily use by
thousands of engineers,
service station superinten-
dents and foremen. Tella
you how to do any auto
ob RIGHT thefirst time.

S VOLUMES
2400pagres,over
2000 i ilustra-
tions, wiring
diagrams

equipment
chartas, etc.
DeLuxe edi-
tion with gold-
stamped flexi-
ble biFding.

Don’t “Study”—

LOOK IT UP!

The gigantic auto industry offers rich
brizes to men with gumption enough ta
really learn all branches of automotive
mechanics. A better job—bigger pay—
are waiting for any man who even half
tries toimprove himself. Here's the quick-
est, easiest way—=-no tedious memorizing
ov lessons. JUST LOOK UP the facts

you seek in the famous JIFFY INDEX.

American Technical Society
Dept. A-225 Drexel Ave. and S8th St.
_Chicago, llli

SEND A PENNY!
2'0 o’k FREE

;ulti:g m!lsm.
ership ree
with DooKs. s

DON’

American Tachnical Society
Dept. A-225 Drexel Ave. and
58th Street, Chicago, biinois

nols

PREPARE FOR AN

ART cAnk

—thru the only art school operated
as a department of a large art or-
ganization, who have actually pro-
duced over a quarter million draw-
ings for leading advertisers. Where
else can you get so wide an experi-
ence? Home study instruction.
Write for illustrated book telling of
our successful students.

MEYER BOTH COMPANY
__ Michigan Ave. at 20th St. Dept. 64 Chicago, I,
ILLINOIS

coiece ot PHOTOGRAPHY |

Earn $200 to $500 a month as photographer or
photo-engraver. We prepare you in 6 to 8 months.
Thorough practical training in making negatives,
developing retouching, airbrush, printing. Photo-
engraving in line, ialftone and 3-color work.
Individual instruction using latest equipment and
methods. Big demand for our graduates. Diploma
awarded. Nation-wide patronage. 36th year. Enroll
now; Free catalog. Box 729, Effingham, IlI.

1 can make 8 good penman of you at home during your
~pAre time & Write for my FREE BOOK, “"HOW TO
BECOME A GOOD PENMAN.'* Your name elegantly
wrilten on @ card if vog enclore stamp  Write todar.

F.W.TAMBLYN, 424 Ridre Bidz., Kansas City, Mo.
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Answers to Scientific
Problems on Page 934

A Problem in Displacement

HE floating bottle will displace its own

weight of the liquid in which it floats.

The submerged bottle will displace an
equal volume of water. But since the glass
in the bottle weighs more than the water
which it displaces, it is evident that the bot-
tle will displace more water while floating
than when full of water and submerged. If
then the floating Lottle being submerged was
to fill, the water level will go down a little.

The Flutes

Many people think that the pitch of a
flute depends only upon the position of the
holes. The holes do, of course, determine
the approximate pitch but the size of the
openings is important as well as the posi-
tion. To give the same pitch a small open-
ing is placed a little nearer to the mouth-
piece than is a large one, as is shown in the
diagram.

Well Water

Probably most people think that well water
is colder on the average than the air at the
surface but in winter it is certainly warmer,
especially in freezing weather. Measure-
ments have shown that the temperature of
well water is less and less as one digs deeper
into the ground until the level of coldest
water is reached (usually from 40 to 70
feet). From then on it gets warmer, due
to the interior heat of the earth. The tem-
perature of the coldest water, however,
averages a few degrees warmer than the
air at the surface. This is due to the fact
that the earth receives its heat from a very
hot hody, the sun, but radiates it as a much
cooler bedy. Hence, according to principles
of radiation, the earth will absorb heat from
the sun until it is hot enough to radiate heat
as fast as it receives it. The air also shares
in this process of ahsorbing and radiating
heat but it is a much poorer absorber and
radiator of heat than the earth, hence its
average femperature is a little lower.

The Fish and the Boy

When light travels from air into water
the light is bent or refracted downward at
a sharper angle at the surface of the water.

Diagram showing how optical refraction

causes boy to appear taller than normal to
fish under awater.

The accompanying diagram shows that this
refraction will make a bay appear taller
when seen from below the surface than when
seen from above the surface. When the boy
is directly above the fish the boy will appear
to be four-thirds his natural size.

A Hollow Concave Lens

The behavior of lenses depends upon the
medium m which they are user. If the
optical density of the medium were the same
as that of the lens there would be no lens
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Here is YOUR
High School

cation/

These fifteen won-
derful books pre-
pare you quickly
at home for bigger
pay, broader cul.
ture, social and
business  success.
Every high school
subject taught by
fascinating “Ques-
tion aund .A\nswer”
method — English,

French, Spanish,
Latin; Ancient,
Modern and
American IHistory; Literature, Biology, Physics,
Algebra, Economics, Physiography, Geography,

Spelling, Arithmetic and Grammar.
GREATEST BARGAIN IN BRAIN POWER

Increase your earning power this easy way.
Don’t be heid back by lack of education. Here is
your chance to get your high school education in
spare time at amazingly little cost. These books
are used in thousands of high schools. Qualify
for Certificate.,

SEND NO MONEY

Examine these fifteen books FREE.

rance, pay nothing on delivery. Keep the books 5 days.

Then decide. Return them if you choose. Otherwlse, send

$3.85 first_payment and $4.00 monthly for 4 menths—total
only $19.85. Send name and address NOW.

HIGH SCHOOL HOME-STUDY BUREAU, Dept. 242
31 Union Sguare New York, N. Y.

450 Miles G 35/

No money in ad-

ona(Gallon®

According to a recent artiele by the
President of the world's largest motor
research corporation, there is enough
energy In a gallon of gasoline if con-
verted 100% in mechanical energy to
run a four cylinder car 450 miles.

NEW GAS SAVING
INVENTION ASTONISHES
CAR OWNERS

A marvelous device, already Installed
on thousands of ears, has accomplished
wonders in utiiizing a portlon of this
waste energy, and 18 producing milcage
tests that seem unbelievable. Not
only does it save gasoline, but it
also ereates more power, glves instant
starting, quick pick-up, and eliminates carbon,

FREE SAMPLE and $100 a Week

To obtain national distribution quickly, men are being
appolnted everywhere to help supply the tremendous
demand.  Free spmples furnished to workers. Write
today to E. Oliver, Pres., for this free sample and big
money mgaking offer.

WHIRLWIND MFG. CO.
999-824 E. Third St., Milwaukee, Wis.
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ntive
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tin 44, together

Moded planes: with direetlons for

h.p. 1 3 1lbs.; e making scale model
1 h.p¥in 5 Ibs nlanes, free.

DYNAMIC MFG. CO

First National Bank Bldg, CHICAGO, ILL.

Set Builders-Dealers! Save Money!

Send for the most complete book of nationall known §
Parts, Kits, Cabinets, ())znsoles. Speakers, Powgr Units,
Sets, etc. Allatlowest wholesale prices. Quick service
oneall your needs. Write now, it i’; FREE—

SETBUILDERS SUPPLY CO.
Dept.17-4 Romberg Bldg. Madison and Market Sts. CHICAGO, ILL.
-

int Your Own

y, Circalars, Paper, Tn[is. Labels,
ave n_.onegA Print for Others, Big Profits.
Easy with printed rules sent. Complete oatfits $8.85,
Job press $11, rotary $149, Write for catalog presses
® type etc, The KELSEY Co., 0-47, Merlden, Conn.

Insure your copy reaching you each month. Sub-
scribe to SCIENCE AND INVENTION—$2.50
a year. Experimenter Publishing Co., Inc., 230
Fifth Avenue, New York City.
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BURIED

EMISTR

T. O'CONOR SLOANE,
A.B., AM, LL.D, Pb.D,

Noted Instructor, Lecturer and
Author. Formerly Treasurer Ameri-
can Chemical Society and a practical
chemist with many well-known
achlevements to his credit. Not
oniy has Dr. Sloane taught chemis-
try for vears, but he was for many
years raged in cial
chemistry work.

heavy wooden

countless experiments.

16-18-D-East 30th Street

Experimental Equipment
Furnished to Every Student

We give to every student, without additioml ¢harge, this

chemieal equipment, including fifty-two pieces
apparatus and supplies, and fifty-two different chemicals ¢

and reagents. These comprise the apparatus and chemicalg of monthly pa
used for the experimental work of the course.
box serves not only as a case for the outfit

but also as a useful laboratory accessory for performing technical position without even giving up your present émployment. ,

God Chemists Command High Salri

You can make yourself indepen-
dent for life by unearthing one
of chemistry’s yet undiscovered
secrets.

Do you remember how the tales of pirate gold used to fire
your imagination_and make you want to sail the uncharted
seas in search of treasure and adventure? And then you
would regret that such things were no longer done. But that
is a mistake. They are done—today and everyday—not on
desert islands, but in the chemical laboratories throughout
vour own country. Quietly, systematically, the chemist works.
His work is dificult, but more adventurous than tlre blood-
curdling deeds of the Spanish Main. Instead of meeting an
early and violent death on some forgotten shore, he gathers
wealth and honor through his invaluable contributions to hu-
manity. Alfred Nobel, the Swedish chemist who invented

- dynamite, made so many millions that the income alone from

his bequests provides five 40,000 prizes every year for the
advancement of science and peace. C. M. Hall, the chemist
who discovered how to manufacture aluminum, made mitlions
through this discovery. F. G. Cottrell, who devised a_valu-
able process for recovering the waste from flue gases, James
Gayley, who showed how to save enormous losses in steel
manufacture, L. H, Baekeland, who invented Bakelitc—these
are only a few of the men to whom fortunes have come
through their chemical achievements.

Now Is the Time to
Study Chemistry

Not only are there boundless opportunities for amassing
weulth In Chemistry, but the profession affords congenial
employment at good salaries to hundreds of thousands who
merely foliow out Its present applications. These appll-

chemist ean hardly be cailed work at all. Tt

laboratory. Dr. Sloane
instruction from the very beginping i8 made Interesting
work that plays such a large

of laboratory outfit—there are no extras to

he f}
D T opportunity of showing you how you can qual

MAIL COUPON FOR FREE BOOK

CHEMICAL INSTITUTE ge‘[zl“fm“?.,";ﬁ%“.ﬂ s %‘:&%‘&”ﬁgbﬁ%&%”#ﬁy V4
OF NEW YORK, Inc.

Home Extension Division 2

NEW YORK, N. Y.

ES FOR CHEMISTS,* and full jeulars about
yourself to get this book. Send the coupon Iright
now while tt is tresh in your mind. Or just write

your name and address on_a postal and mail it ,
tous. But whatever you do, act today.

DON'T WAIT—MAIL COUPON NOW!
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can still be found in

What Some of Our
Students Say of This

Course!

T have not written sinee I received the big
set. I can still say that it far exceeded my
anticipations. Since I have been studying with
your school 1 have been ap ointed chemist for
the Scranton Coal Co., testing ail the coal and
ash by proximate analysis. The lessons are
heiping me wonderfully, and the interesting
way in which they are written makes me wait
ir*_l{(lgnlly for each lesson—MORLAIS COUZ-

I wish to express my appreciation of your
prompt reply to my letter and to the recom-
mendation to the General Electric Co. I in-
tend to start the student engineering course at
the works. This is somewhat along electrical
lines, but the fact that 1 had a recommenda~
tion from a reliable school no doubt had con-
siderable influence in helping me to secure the
job.—H. VAN BENTHUYSEN.

So far I've been more than pleased with
your course and am still doing nicely. I hope
to be vour honor graduate this year—J. M.
NORKUS, JR.

1 find your course excellent and your instruc-
tion, truthfully, the clearest and best assem-
bled I have ever taken, and yours is the fifth
one I've studied —JAMES J. KELLY.

Let me state that I have obtained a new and
better position; this is with the Heller & Merz
Aniline Dye Co. in their main laboratory. Thanks
to your eourse I am well prepared and able to
hold same—F, J. PHEIFFER

It is really the knowledge I have gained from
it (the Course) that has made it possible for me
to hold the job I have at present.—W.H. YODER.

I am more than pleased. You dig right in
from the start. 1 am going to get somewhere
with this course. I am so glad that I found
you.—A. A. CAMERON.

I use your lessons constantly as I find it
more thorough than most text books I can
secure.—WM. H. TIBBS.

Thanking you for your lessons, whieh I find
not only clear and concise, but wonderfully
{nteresting. 1 am—ROBT. H. TRAYLOR

I received employment in the Consolidated
Gas Co. 1 appreciate very much the good
service of the school when a recommendation
was asked for.—JOS. DECKER.

Easy Monthly Payments

You don't have to have even the small price of the course to start. You can /

pay for it in small monthly amounts—so small that you won't feel them. ,

The cost of our course is very low, and includes everything, even the

buy with our course. Our plan ¢

ents places a chemical education within the reach of

everyone, Write us and let us explain our Elan in full—give us the ’
fy for a highly trained

the course and what it will do for you. ‘You owe it to , 'ADDRESB

fary.....

catlons are innumerable, touching intimately every business and every product in the world. The work of the

19 the keenest and most enjoyable kind of pleasure. The days
in a chemical laboratory are filled with thrilling and delightful experimentation, with the alluring prospect ,
of a dlscovery that may spell Fortune always at hand to spur your enthusiasm.

You Can Learn at Home Vs

To qualify for this remarkable ecaliing requires elaborate specialized training.
necessary to attend a university for several years to acquire that training, but thanks to our ,
highly perfected and_thorough system of lnstruction, you can now stay at home. keep your
position, and let us educate you in Chemistry during your s ,
schooling you can take our course and equip yourself for imm
ves every one of his students the same careful, personal Super-
vision that made him celebrated throughout his long career as a college professor. Your
and practical, and we BuPply yon
with apparatus and_chemicals for performing the fascinating analyses and exper
part in our method of teaching, and you are awarded the
Instltute's official diploma after you have satisfactorily completed the course.

s

Tormerly it was ,

re time. Even with only common
pe%lnm practical work in a chemical

mental
¢ Home Extension

, Division 2

P2 16-18-D East 30th St

tell me about your plan of payment

@ NAME ......coecesessscainsasarssrasnacsssanedl

.......... eevevesnssessense BTATE.....e.ooveanngd

it in SCIENCE and INVENTION

& CHEMICAL
INSTITUTE
& OF NEW YORK

NEW YORK, N. Y.

- Please send me at once,
without any obligation on my
part, your free Book ‘‘Opportuni-
tles for Chemists,”” and full par-
ticulars about the Experimental Equip-
ment given to every student. Also please
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He'’s Patente
Four Inventions

Q'ND he’s only one of scores of inven-

tors who got their first real start
through spare-time study with the
International Correspondence Schools.

Jesse G. Vincent, Vice President of the
Packard Motor Car Company, inventor of
the Packard Twin Six and co-inventor of
the Liberty Motor, is a former I. C. S.
student,

So is John C. Wahl, inventor of the
Wah!l Adding Machine and the Eversharp.
Pencil; W. . Hallett, inventor of the
Hallett Tandem Gas Engine; H. E. Doerr,
Chief Mechanical Engineer, Scullin Steel
Company, and W. J. Libby, inventor of
the Libby Mine Hoist Controller.

HERE’S the same coupon—the same opportunity
that these men had. There’s still a chance for
you to get ahead if you will only make the start.

One hour after supper each night, spent with the
International Correspondence Schools in the quiet
of your own home, will prepare you for the position
you want in the work you like best.

Yes, it willl Put it up to us to prove it. Without
cost or obligation, just mark and mail this coupon.

INTERNATIONAL CORRESPONDENCE SCHOOLS
““The Universal University’®
Box 6177-F, Scranten, Penna.

Without cost or obligation, please send me a copy of
your booklet, “Who Wins and Why,”" and full particulars
ahout the subject before which I have marked X in the
lst below:

1 Electrical Engineer

O Business Management
[] Electrician

[] Advertising
Electrie Wiring [ Window Display
Electrie Lighting L] Show Card and Sign
Telegrabh Engineering Lettering
Practical Telephony O Raliroad Positions
Mechanical Engineer O lustrating
Mechanieal Draftsman [ Cartooning
Machine Shop Praetice 0 Industrial Management
Toolmaker [ Seeretarial Work
Gas Engineer [ Business Cotrespondence
(S}lvll ]z;ngine%rm . Bookkeeper

urveying an apping
Minlnyg Engineer O Accounting and C.P.
Architect Coaching
Architectural Draftsman []Trafic Management
Architects’ Blueprints L1 English
Plumbing and Heating Civil Service
Sheet Metal Worker O Railway Mail Clerk

Stenographer and Tygisc

OOCO000000OO000000ac

Navigator L1 Textile Overseer or Supt.
Chemical Engineer [1 Agriculture [ Radlo
Pharmacy [] Automobiles O French
Salesmanship D Poultry Raising [J Spanish
N 26 it i G S o gy o R e «

Rtreet Address..

City. .= LD . State v e o

Canedians may gend this eoupon to International Corre-
spondence Sohools Oanadian, Limited, Montreal, Canads

Jo S 0pen
: N gLECTRICITY/

90 days fits you for big pay

. ELECTRICAL job at $50 to $200 2

week. All bractical work on real equipment. MONEY-BACK

GUARANTEE. Free Radio Course. \WRITE for 60-page

FREE _BOOK, and remarkable tuitlon offer. Mc¢SWEENY
ELECTRICAL SCHOOL, Dept. 73-X, Cleveland, 0.

_CUT’PRICE
_SALE

" given wit
thig full jeweled
legantSwiss watch.
ourchoicein square,
tonneau or cushion shaps
-——eame price. digm dial,
- tells time in . _Accurate
timekeeper, tested and adjusted. Rush your
r order. Quantity limited. Send no money, pay
postman $3.85. JENKINS, 621 Broadway, New York, Dept, g5 F-2
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Everyday Chemistry

By Raymond B. Wailes
(Continued from page 941)

1. Yes, seeds breathe in a way. In other
words, they assimilate oxygen of the air and
give off carbon dioxide, just as is done in
the human being. This the seed continues to
do as long as there is any vitality left. Seeds
have been known to live for hundreds of
years.

2. Yes, water will put out fires much more
easily if common chemicals, such as salt,
sodium, acetate, etc., are dissolved in that
water. A stranger fact still is that the ef-
fect is the same if potassium chlorate is used.
This, despite the fact that potassium chlorate
contains much oxygen and should seem to
make the fire burn more fiercely.

3. Peanut shells are found of value in
polishing of plated wares. They are also
employed in the manufacture of explosives,
and because of their nitrogen and fiber con-
tent they are used in fertilizers. Roofing
materials and pressed or molded toys are
made with them.

4. The assorted colors of resurrection
plants are not natural. . These plants, which
open up and seemingly grow when put into
water and which again shrivel up when
taken out of water, are now dyed with vari-
ous colors to make them appear nmore attrac-
tive. These colors are not produced by the
plant itself.

5. Case-hardening powders or composi-
tions into which heated tools and implements
are thrust to make them hard contain about
10% charcoal, lime and barium carbonate.
Sometimes cyanides are added.

6. Statwes literally dissolve because of
coal fires. The sulphur gases from burning
coal work havoc with metals and masonry.
In the presence of water, acids are formed
which destroy metal roofs, cornices, statues
and other objects of thin metal.

7. When potatoes are not covered with
dirt when growing, they produce solanin, due
to the fact they play the part of leaves in
the sunshine. In other words, the potato is
sun scalded. This solanin in the cooked
potato is of a dark color and produces a
bitter taste.

8. Yes, water is actually formed when gas
burns. You can demonstrate this easily by
placing a cold pan on a gas flame, and you
will see moisture-like dew form on the pan
because of the condensation of water present
in the product of combustion. Hydrogen or
compounds containing hydrogen in the gas
burn and form water vapor.

9. Yes, when cotton is put into water it
absorhs and adsorbs water, and curiously
enough it becomes warm.

10. An ink which is fairly permanent and
which can be made at about lc a quart is
obtainable when water-soluble nigrosine, a
cheap dye, is dissolved in the water. Water-
s]oluble aniline black is another name for this
dye.

11. Butter when turning rancid really
shrinks. The same is true of fats. When
turning rancid, the butter becomes converted
into volatile substances, such as the alde-
hydes, which escape into the air. This is the
cause of the shrinking.

12. Every lawn contains grass and weeds,
and grass and weeds also contain tannic
acid. The tannic acid attacks the iron of the
lawnmower and produces iron tannate, which
is black. This is really ink, for many inks
are made with iron and tannic acid com-
binations.

REGISTERED TR

i There’s
| No Fun

1l Like
Chemistry!

HAVE DAYS OF REAL FUN!

LEARN THE WONDERS OF CHEMISTRY M)
Anybody can master the sclence of chemistry with
CHEMCRAFT. Work hundreds of amazing and
useful chemical experiments: make soap, ink and
dyes; test foods, water and sofl: produce startling
changes and perform wonderful tricks of chemi-
cal magic. CHEMCRAFT Is the original and best
chemlcal set; has more chemicals and experi-
ments. Get CHEMCRAFT—then your fun begins!
Seven Dandy Outfits to Choose From: ¥l [
No. 1—31.00 No. 3—83.50 No. 8— 83.00
No. 2—82.25 No. 5—85.00 No. 12—812.00
Laboratory Work Bench $35.00
Sold Wherever Good Toys Are Found
Try Chemistry for 25c. Free Magazine for Bo:
Get CHEMCRAFTJun- CHEMCRAFT Chemis:
for, the set for boys who Club Magazine, full of fine
want to see If chemistry ideas. storles, chemical
interests them. Sent post- stunts and information.
psid for only 25 cents, Write for your free copy
Order it today! at once.
THE PORTER CHEMICAL COMPANY
105 Summit Ave., Hagerstown.aMd.

Orders-Inquiries

and Mailing List Catalog

Gives counts and prices on over 8,000
different lines of business. No matter
. what your business, in this book you
will find the number of your prospec-
tive customers llsted.
Valuable information js also given as to
how you can use the mails to secure
orders and inquiries for your products
or services.

Write for Your FREE Cony
R. L. POLK & CO., Detroit, Mich.

Largest City Directory Publishers In the Werld
Mailing List Compllers—Bugsiness Statistics
Producers of Dirkct Mail Advertising

Skin Troubles

CLEARED UP—OFTEN IN 24 HOURS

Pimples, Blackheads, Acne Eruptions on
the Face or Body, Barbers Itch, Eczema,
Enlarged Pores, Oily or Shiny Skin.
*‘Clear-Tone’’ has been tried and tested in
over 300,000 cases. Used like toilet water.
Is simply magical in prompt results. At
All Druggists—with Proven Directions.

Ask Your Druggist—You Can Rely on

C ear-fone
FOR SKIN AND COMPLEXION

& SQUAB (; BOOK () FREE

Breed squabs and make money. Sold by millions.
Write at once for free 48-page hook beautifully
printed in colors telling how to do it. You
will he surprised. PLYMOUTH ROEK SQUAB CO,

506 H St., Melrose Highlands, Mass.
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() Buys Ihis

MARVELOUS 8 TUBE
N

ALL ELECTRIC

G ompleie With

» SPEAKER

e and
f Zzgarcmfeed 8 T U B ES
ou Gel the Dealers Profii,

B
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| [MF™ This is the MEL-O-RAD , ’
f humanized tone, 19incheshigh A radio set manufacturer, a tube The result is the most phenomenal

MAGNETIC CONE SPEAKER maker, and a producer of cone offer ever made in the history of

3 speakers, all well and {favorably : | : :
matched to every receiver. known throughout the industry for radio—an 8-tube all electric, one dial

the quality and efficiency of their
products, have combined to make it
possible for everyone everywhere to
own an electric radio. They have
organized their own selling agency,
eliminating distributors, jobbers and
dealers, and pass the savings along to
the public.

control radio with all necessary tubes
and a lifelike reproducing magnetic
cone speaker complete, with nothing
else to buy, ready to plug in and
operate, for only $62.50, less than the
regular retail dealer’'s price for a
radio set alone, and—the entire outfit
is absolutely guaranteed.

Set, Tubes and Speaker Matched for

Perfect Performance

Before shipment, each and every tube is
thoroughly tested and matched for the set
in which they are to be used. The same
test is given to the magnetic cone speaker,
so that the complete outfit, the set, the tubes
and the speaker are sclcntlﬁcal]y matched
for the most perfect reproduction of voice
and music.

The receiver itself is a thing of beauty,
size 191 by 12% by 181% inches, housed
in a most attractive Aquatex metal cabinet
which harmonizes with the furnishings of
any home. One illuminated dial simplifies
operation and brings in station after station,
clearly, distinctly and with all the volume
desired,

Satisfaction Guaranteed or Money Refunded

Take advantage of this unusual radio offer
now. Send us your check or money order and
complete outfit will be shipped to you ready for
immediate operation. There fs nothing else you
need to buy. Everything you need is included
at our more than 509, off list prlee offer. Sim-

ply plug into your electric light socket. turn on
the switch and you will hear a most perfect radio
performance.  Order your Melorad Radie Outfit
today, and if after two weeks you are npot per-
fectly satisfied, just say so and your money will be
cheerfully refunded.

Here’s What YOU Get: I—_—.——'_————__—__
One Melorad S-tube All Electric Radio Receiver with Phonograph Pick-up, Mail This Coupon Order Now

Regular Retail PriCe .....ceeoioeeeoiuiuutimmniiaaatstaoiiiiiiiaiam o nne $ 75.00 I e ol e conry
Eight Guaranteed Tubes as follows: Five 226 A- C, One 227 A-C, One 171-A and 206 Broadway, New York City, N. Y.

One 280, Regular Retail Price .........cocooiiiiiiiieiiicinaiiiaia. 24.50 I e s <&l o N
One Magnetic Cone Speaker, Height 19 Inches, Regular Retail Price.. . 25.00 Nfﬂzglox:ip 'l;r;don,:o;etyul;,;d{,\r" ;g;-emlc h‘;elor::i ;udcik;
Ome Complete Aerial Kit, including Approved Lightning Arrester ....oooonee 2.50 [ Receiver complete, with all necessary tubes and mag-

sra | L e X e e
Total Regular Retail Selling Price .......ccocururioiiaiereeciiiiiiaiiaiaaies | wi ria a v
th tfit and y will be refunded.
Our Direct from Factory to Public Price .........c.o.iooiiciciiiiiiaiiaiain. $ 62.50 l CROUtCLNANCRHIVETHURETRNY 4 -
You Save (MORE THAN 50 per cent) |
l Name ..... P b L b et a e NpR ] b Sr PRGN TBSISS
Artee Radlo Sales & Mfg Corp.’ [ Btrest No. woygponibinnnoisooipaet fiabd ieiiatin
l Town and State ..........cvvoeereiaccraaisicsaanans

206 Broadway New YOI‘k, N.Y. l If you desire further particulars check here []
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BetheTomBrow

Everyone has
heard of Tom
Brown, leader
of the famous
Tom Brown's
Clown Band, 4
one of the

highest priced
musical acts,
that has ap-
peared all over
the world.

If you have not seen them, you have prob-
ably heard them play on Victor Records.

First-Class Saxophonists make big money
and the work is easy and pleasant. You
might easily become a wizard like Tom
Brown, or a great record- maker like Clyde
Doerr or Bennie Krueger or Joseph Smith.
$100 to $500 weekly is not unusual for such
musicians to earn.

SFue Tone Saxophdne

The many patented improvements, fourd
only on the Buescher, assure a more beau-

tiful tone, finer and more
et accurate tune and easier
! blowing qualities.

Easy to Play—
Easy to Pay

Because of its many advan-
tages, the Buescher Saxo-
phone is remarkably easy
to master. The rapid prog-
ress you make will surprise
you. Easy payments can be
arranged, if ‘desired.

6 Days’ Trial

in your own home on any Buescher
Saxophone, Cornet, Trumpet,
Trombone or other instrument. Fill
out and mail coupon for full infor-
mation. Mention instrument in
¢  which you are interested.

Buescher Band Instrument Co.
2684 Buescher Block Elkhart, Indiana
“BUESCHER BAND INSTRUMENT CO. . (08 1
e e lEzz(iilll)hxeu:her Block, Elkhart, Ind. S 1

)

]

! Gentlemen: Withoutobligating me in any way pleasesend |
I me your free literature. ]
: I aminterested in the

1 following instrument . ...
!
1
!

FLY THIS ARMY PURSUIT SHIP!
Light and fast,
this one - foot
model 18 a real-
istic copy of a
single - seater
military pursuit
plane.  Will rise
from ground by
own power and
fly 60 ft. Can
be used indoors
or out. Has air
service insignia on wings,
includes ready-made aluminum propeller, shaft, rubber
band motor. stream-line wood wheels, pre-cut balsa wing
ribs and all other parts, with clear direetions. Can be
assembled In 3 hrs, by average l14-yr. old bey. without
tools. =_Complete set. packed in unmbreakable mailing tube,
only 75c. postpaid in U. 8. Send check or money order
today (no stamps). Print address plainly. Satisfaction
or money refunded.
LOGAN TOY WORKS. 35 E. Gay St.. COLUMBUS, 0.

(We cannot make C. 0. D. shipments. No retail
catalogue issued.)

Construction set

in colors.

Insure your copy reaching you each month. Sub-
scribe to SCIENCE AND INVENTION—$2.50
a year. Experimenter Publishing Co., Inc., 230
Fifth Avenue, New York City.
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Motor Hints

(Continued from page 970)

As a test means for locating defective
operatian of individual cylinders the spark
plug grounding switch, shown in the at-
tached drawing, is a fixture meriting con-
sideration,

This switch can be made from simple
parts in an hour or so of spare time, by
any mechanically inclined owner.

By means of the test switch, all except
one cylinder of the engine can he made
inoperative, and a shift can be made quickly
from one cylinder to another for compara-
tive operation. The note of the exhaust
from each cylinder of an engine should- be
the same, otherwise any cylinder differing
in regularity or note, is the cylinder requir-
ing attention.

While this switch is shown for a four
cylinder engine, the reader will readily note
that it js easily made for the six cylinder
type. The spacing between the contacts and
the width of the switch blades should be
made so that the switch will allow all cylin-
ders to fire, in an intermediate position.

MODEL BLUEPRINTS
Correct—Easy to Follow

1-2 Horizontal Steam En-
gine details ... ... set $1.00
3-4 Boiler construction for

above ........... set $1.00
5 880 Ton Bark........ 50¢c

6-7 Twin Cylinder Steam
Engine and Boiler.set $1.00

8-9 Gasoline Fired Loco-
TTCORGNAD 5 oo 1 e set $2.00

10-11 U. S. 8. Constitution,

“Old Ironsides”..set $1.00
12 13th Century Man-of-

W . 50c
13-14 Chinese Junk ...... set 50c
15-16 Electrically driven
Automobile .....set $1.00
17-18 How to Build a Re-
flecting Telescope .. $1.00
1¢ Roman Ballista ...... 50c
20-21 Simple Steam Engine,
set 50c
22 “Santa Maria,” complete 50c
23-24 Model U. S. S. Ports-
HIOUEhE SRS set $1.00
25 Building a Model Tug-
boath pe s oy N 50c
26 Twin Cylinder Marine
Engine ............ 50c
27-31 U. S. S. Truxton..... $2.00
32 Sopwith Biplane . .... 50c
33 Speed Boat .......... 50c
34 Airplane Engine ..... 50c
35-36 Motor Winch ........ 75¢
37-38 Vertical Steam Engine $1.00
3¢ Cannon ............. 50¢c

Send Orders to
MODEL DEPARTMENT
SCIENCE AND INVENTION
230 Fifth Avenue
New York City

THESE
SPECIAL SECTIONS
FOR EVERY FAN

esides the latest set construction articles

and editorial matter covering each new

development, there are many sections rhat

make RADIO NEWS especially attractive
to all radio enthusiasts.

THE LISTENER SPEAKS

This section belongs to the readers of RADIO
NEWS. |Its purpose is to provide a common
““stamping ground’’ for the views of the radio
public Here the readers discuss among them-
selves all questions of interest to radio.

BROADCASTATICS

A page devoted to hurmor of purely radio interest.
All contributions published are paid for at the
rate of $1.00. There is many a hearty laugh in
each Issue.

® TELEVISION

A section in which the latest developments of
television are reviewed each month. This com-
paratively new industry is fast gaining popu-
larity. It opens a new field for experimenting
to our friend, the ‘“fan.”’

WHAT’S NEW IN RADIO

Wherein all new radio apparatus is fully
described and its use explained. This section
is especially valuable to set builders.

THE RADIO BEGINNER

As its name signifies, this section is devoted
to the radio beginner. All the elementary
principles of radio are discussed and full con-
structional data for the simpler sets given.
Full-sized blue prints of the circuits treated
are FREE.

RADIO WRINKLES

This department contains many suggestions
helpful to the radio enthusiasts. Each con-
tribution published entitles the author to a
year’s subscription to RADIO NEWS or, in
cases where he is already a subscriber, a year’s
subscription to ejther SCIENCE AND INVEN-
TION or AMAZING STORIES.

RADIOTICS

A humorous page of misprints contributed by
our readers. For each one published $1.00 will
be paid, provided that the actual article in which
the misprint occurs is enclosed with a few
humorous words from the reader.

RADIO NEWS LABORATORIES

In this section all apparatus awarded the RA-
DIO NEWS [LABORAfTORY CERTIFICATE OF
MERIT in the month past is listed, and a
technical description given of jits purpose and
characteristics.

I WANT TO KNOW

This department is conducted by Mr. C. W.
Palmer. Its purpose is to answer the difficulties
of our readers. The value in which the “fans’”
hold this section can be better realized when
one considers that there are over 5,000 letters
received from readers each month. Naturally
only the more important ones are printed in
RADIO NEWS.

Do not neglect to obtain your copy of

RADIO NEWS. Each issue over 100 pages.
Fully illustrated—Ilarge magazine size.

- 2 5 c*

AT ALL'NEWSSTANDS OR WRITE DIRECT

EXPERIMENTER PUBLISHING CO.,INC.
230 FIFTH AVENUE - . NEW YORK,N. Y.
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Zoom to Glory With These

Daredevil
Pilots!
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A renegade flier bared his fangs in a snarl of death
at pilots of the United States Border Patrol
but they carried on despite a hail
of zipping machine gun bullets
in this thrilling story of

Fangs of a Sky Wolf

By RAOUL WHITFIELD

in the FEBRUARY

ATR = WESTERN = WAR
: T §\\

At All
Newsstands
25 Cents

Now
on

Sale

| \’\\\\\

\ N\

Besides, there are a dozen stories and articles of Air, West and War crammed
with action and thrills. Just cast your eye over our lineup of famous authors!

‘---------------------------------

Murray Leinster 1 (
H. Bedford-Jones i TRIPLE-X Feb. 51 B
Jay Lucas Fawcett Publications, Inc., 1
| Mi < Mi 1
Allan R. Bosworth | ETaaapialles s
H. F. Cruickshank | Enclosed find $1 (bill or stamps) for which mail me I
Robert Carter 1 Triple-X for the next 5 months. Or, enclosed find 25 cents |
ober for one copy of the February issue. |
|
James B. Hendryx |
|
Jay J. Kalez 1 N[0 SRR SN SUT o ST e e R S N 1
Temple Field | :
Victor Whitman | Address .. I
Donald Cooley : I
Dick Halliday = T I L R o Ty e S e ]
and others l--------------------------------nI
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Former Plasterer
Now Earning

$12,000 a Year

“When I enrolled with the International
Correspondence Schools, I was a plas-
terer and I didn’t know a thing about
blueprints. Today I have my own con-
tracting business and I am able to fig-
ure the most difficult jobs and execute
them to the satisfaction of everyone
concerned. My income is between
$12,000 and $15,000 a year. It cer-
tainly was a lucky day for me when I
sent in that I.C.S. coupon.”

That’s a true story of what just one student of the
International Correspondence Schools has done. Every
mail brings letters from other ambitious men and
women telling of promotions and increases in salary
due directly to spare-time study.

One hour a day spent with the I. C. S., in the
quiet of your own home, will prepare you for success
in the work you like best.

Mail Coupon for Free Booklet
 —— e e -  — —— — — — e o)
INTERNATIONAL CORRESPONDENCE SCHOOLS
“The Universal Univergity’

Box 6178-F, Scranton, Penna.
Without cost or obligation, please gend me a copy of
your booklet, **Who Wins and Why.’” and full particulara
on the subject beforg which I have marked X:

O Architect OWindow Display
[J Architectural Draftsman (] Plumber and Steam Fitter
O Architects’ Blueprints [ lectrical Engineer
O Contractor and Builder []Electric Lighting
[dBuilding Foreman C1Mechanical Engineer
O Concrete Bujlder C1Show Card and Sign Lettering
OStructural Engineer [ I Industrial Management
[3Structural Draftsman [1Secretarfal Work
O Heating and Ventilation £ Business Correspondence
OPlumbing Inspector (1 Bookkeeper
[OOForeman Piumbher Stenographer and Typist
L] Sheet Metal Worker Higher Accounting
OlSurveying and Mapping [ Common School Subjects
OcCivil Engineer Mathematics [] Ensglish
[1Electric Wiring INustrating O Cartooning
['Telegraph Engineer Railway Mail Cletk
EPrncllcui Telephony | ] Civil Service

Mechantical Draftsman Mining Engineer
[ Feolmaker i Gas Engine Operating
ElMachine Shop Practice ‘Textile Overseer or Supt.
EChemlst {J Pharmacy []Traffic Manager

Navigation Automobiles
& Salesmanship Alirplane Engines [J Spanish
0 Advertising [ ] Agricultore French
O Business Management [ Peultry paising {J Radio

Occupation. ..

1 vou reside in . p o Interna-
tional Correspondencd Bcelools Canadign, Limited, Montreal

Wrestling Book

Learn at _
Home

o4

Be an expert
: wrestler. Learn at

home by mail. The greatest
wrestlers of all, Frank Gotch and Farmer Burns, both
world's i have d the mos derful course of les-
sons ever written on Physical Culture and Expert Wrestling. Beo
strong and heaithy! Handle big men_with ease, This
book tells you how. Don’t delay. Write now. State your age.

Farmer Burns School, 3792 Ry. Exchange Bldz., Omaha, Neb.

I CHALLENGE you that I will teach you, by
mail, in one lesson, the slm-

plest, shortest method, all for $1.00. Not telepathy. You

can read one‘'s mind to a dot, by only looking in the eyes of

partner, chum. sweetheart, etc. Praised by New York, Bos-

ton, Montreal Police Chiefs; colleges; Thurston; Blackstone,

ete. If fake, let them arrest me.

A. HONIGMAN, 5116 Clarke St,, Montreal, Canada

Please say you
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Motor Hints
Conducted by George A. Luers
(Continued from page 933)

5—Patch all small cuts immediately, to
avoid water in the fabric causing rotting.

6—Keep all brakes adjusted evenly. One
wheel gripping more than the others will
quickly cause this tire to have a flat spot
extending through the layers of the tire.

7—Use chains when necessary, but do not
have the chain so tight it cannot creep
around the tire.

8—Never use chains if road is dry or if
driving on concrete in a light rain. Never
use heavy truck chains on light type tires.

9—Avoid severe jolts, sharp, jagged edges
of concrete, skidding quick starts and quick
stops.

10—Keep the tire pressure always above
and never below that specified by the manu-
facturer.

The need of sufficient pressure in the tire
and repairs of small tread cuts and tube
punctures by vulcanizing, are of foremost
importance.

Owners who have small vulcanizers ecan
use these on the large low pressure tires and
tubes, employing the methods shown in the
sketch.

To vulcanize the tube it is doubled over as
shown. To vulcanize a tire cut, use a block
instde the tire casing to bring the rubber
against the vulcanizer and a good job will
result.

A vulcanized tire cut keeps out water and
dirt. [f water enters a tire in winter, the
freezing of the water constantly enlarges
the hole apart from the decay of the tire
fabric. It is advisable to spend an hour or
so occasionally vulcanizing the cuts, which
time so spent adds thousands of miles to the
tire life,

Grounding Spark Plugs for
Engine Test

In the ahowe illusiration, 1 is test switch;

2, spring clip; 3, contact points; 3, brass

switch blade; 5, insulating material and 6,
ground clamp.

For engines that do not idle evenly or do
not pull steadily when travelling slowly,
the usual remedy is that of removing the
cylinder head, grind and adjust valves, ad-
just carburetor and set the breaker points
in the distributor. One cylinder may be re-
sponsible for the erratic running of the
engine; however to locate the offeading
cylinder, the above work is usually the round-
ahout method of correction.

(Continued on page 972)
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Even if you can’t read a note of music right now,
you play a simple melody on the very day you get
your Deagan Xylorimba. Free, easy lessons show
you how. Soon you are amazing friendsand relatives.
Then a new life begins—long, happy evenings of joy; parties;
popularity; radio engagements—and the same chance to
make $5 to 325 a night as Ralph Smith, Chicago—**Played
20 minutes at wedding; received $20.”” Or the Hallmann
family, Reading, Pa.,~'*Made $300 in 5 weeks, spare time.””
FIVE DAYS’ FREE TRIAL—Our big FREE book
tells all about this fascinating instrument—the 5-day free
trial offer—the free lessons—the easy payment plan. Send
in the coupon today—-the booklet will be mailed promptly
without cost or obligation.

AIL COUPON TOD.

J. C. Deagan, Inc., Dept. 1562, 1770 Berteau Ave.. Chicago

Send me, without ehlization, full details of Free Trial offer
and easy-puyment pian on the Deagan Xylorimba.

ENJOY % THRILL%ELECTRIFIED

Banish forever all the annoyance
and expense of buying new ‘‘B*’
Batteries with a TOWNSEND ‘‘B”*
. PUOWER UNIT. Hooked up in a
by few mtoments—fnnd you l,’l!l‘l}]e per-
| Mmanent power from your light soc-
FREE TRIALY ket from that time on, Use same
tubes now in your set. No changes,
You’ll be amazed at the
way Townsends improve
your reception and add to
distance getting. More
than 650,000 now in use.
Send Coupon today for full
information and free trial
offer.

TOWNSEND
LABORATORIES
Chicago Illinois
— e e e et —COUPON = = o s o

TCWNSEND LABORATORIES 2-29
Dept. 35, 713 Townsend St., Chicago, Iil.

Please send me full information on the Townsend *‘B**
Power and Free Trial Offer.

Name =

Address, _ .

SECRETS!

The world’s most amazing book, the *‘Stlent
Friend''—Marriage Guide and Med)cal Ad-
viser, reveals hundreds of secrets hidden
from the public for centuries. Exposes an-
cient magie, curlous arts, conjuring, secrets
of lovers, gamblers, money-makers: unseals
the Forbidden Cabala; includes the Treas-
ure Casket of Mysteries, Ways to Weaith,
Beauty Secrets. Manufacturing Formulas, Animal Training,
Divination, Talismans and Charms. Ten asipunding books
in one great volume. For adults only. Send No Money.
Pay postman only $1.79 and postage on delivery. Sent sealed.
WINEHOLT CO., Box 161, Woodbine, Penna.

AITRPLANE

12-inch sacale model of
Lindbergh's Spirit of St.
Louis, Sclentifically de-
signed and very realistic,
Rises from ground by
own power and flies 30
ft. or more. Easily built
without tools,
Construction set, with ail parts and full directions,
postpaid in§U. 8., only 50c. (nro stamps). Satis-
faction or money back, Send now.

MANN & BENTON. Box G, Chillicothe. Ohio.

Mailing Lists

Will help you increase sales
Send for FREE catalog giving counts
and prlees on th:usnnda of c ass.(ﬁed
el

em—-Nntlzgglr.Swt;undkipcn
uals, P

Guaranteed [ ¢ h
O by refund of eac

-Gould CoBRSt Louis

Individ-
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“YOU CAN FORGET TH

Specially designed for Thor-
darson Power Packs.Type 574
for use with the Ratheon BH
tubes or the Elkon metallic
EBH rectifier.

Type 575 for use with 210 type
tubes and 281 rectifier tubes.

Type 1152 for use with 210 and
250 type tubes and 281 rectifier
tubes.

Type 1120 for use with 280 type

rectifier tubes or the Elkon
E-80 metallic rectifier.

There

wlq

i

No Substitule for Qualily!

No amount of lurid claims by nimble-
penned advertising writers will take the
place of quality in the final analysis—
the operation in your power supply.

Ever since the advent of Radio, Dubilier
has been the manufacturers’ standard
—and the set-builders’ stand-by. Built
in every Dubilier Condenser is a factor
of safety which is your safeguard for
years of service without failure.

Dubilier Light Socket Aerial
—* A4 Moulded Bakelite Product”

Bring in programs with a minimum
of interference. Do away with the un-
sightly and trouble causing outside
aerial and lightning arrestor. Simply
attach to the set and plug into the
nearest light socket. Uses no current.

Sold by all good dealers. Price $1.50.

Write for special information, describing your problem

, /e
l/c%‘

Reg U.S. Pat.Off

for free
catalog

Address
Dept. 52

Dublller

969

E CONDENSERS—IF THEY ARE DUBILIER’S”

9

CONDENSER CORPORATION

Please savy

10 East 43rd Strect, New York City
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Choose as Your Profession

Electrical
Engineering

Electricity offers a brilliant future to the young
man who is about to choose his career. Never be-
fore has there been such wonderful opportunity in
this great field. Big paying positions in electrieal

work the world over are open
Ba S. Deeree to trained m.etll. e_d— men vyh?
i ossess specialized, practical
in 3 years nowledge. Come to the

School of Engineering of Milwaukee—the largest,
the best equipped electrical achool of its kind in
America. Here you are trained in both theory and
practice by a faculty of experts. You learn in large,
finely equeié)ped laboratories. If you have 14 high
school credits or equivalent, you can become an
Electrical Engineer with a Bachelor of Soience de-
gree in 3 years. If you have not finished high school
you can make %) the credits you lack in our short
intensive Junior Electrical Engineering course.

Practical Electrical Education

Learn by theXthorough, approved scientific meth-
which our twenty-four years of specializing en-
able us to give you. In addition to Electrical Engi-
neering, the Mollowing complete courses are given:
AC. and D.C. Armature Winding—Wiring and
Testing— Practical  Electricity—Commercial  Electrical
Engineering—Junior Electrical Engineering and Auto-
motive Electricity, Electrical Refrigeration, and Radio
Sales, Service, and Broadcasting.

EARN LIVING EXPENSES

You can earn money to help defray your ex-
penses while learning. Our wonderful co-operative
plan brings an Electrical Career within the reach of
every ambitious man. Our Free Employment De-
partment secures positions for those students who
wish to earn part of their expenses. In addition the
Department will help you get a good position tn the
Electrical industry when your (raining is compleled.
Daily Broadcasting WISN.

New Term Opens Jan. 2nd

Write for FREE PHOTO STORY

Mail the coupon today for our big new Photo Story.
Mention the course that interests you most and we
will send you special illustrated bulletin. Read about
the school that trains men for practical and quick
success, See how easy it is for you to get the training
that will enable you to step to a splendid position and
a handsome income. Masl the coupon right NOW.
No cost or obligation.

, SCHO)QIF of ENG
» Founded 1905 i

Dept. S.1.229
Jackson & E. Wells Sts, Milwaukee, Wis.

SCHOOL OF ENGINEERING OF MILWAUKEE
Dept. S.1. 229 E. Wells and Jackson, Milwaukee, Wis.

Without obligating me In any way. please mail free
Photo Story book, ‘'Rise to Success Through Electricity'
(just off the press) and your New DBulletin regarding the
course I have marked with an X.

RESIDENT COURSES:

..Electrical Engineering, B. S. Degree.

..Commercial Elec. Eng..

(3 years).
(H. S. graduates 1 year
—others 2 years).
Armature Winding.
Light, Motor Wiring and Testing.
Electrical Refrigeration.
Master Electriclan,
...Automotive Electricity.
.Radio Sales Service and Broadcasting.

.. ..Home Laboratory Service. (Home Study Course).

.. lam interested In your ‘Earn While You Learn’’ plan.

Please say you saw it
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All About Electric
Fish

(Continued from page 966)

and a second smaller pldnt lies under the
larger ome but this does not quite reach the
tail. Due to this multiple generating struc-
ture, the muscles of the body are displaced
toward the back or top of the fish. Even
the muscles for the fins hardly have enough
room. The generating organs, which meet
in the center of the body, resemble flat prisms
placed horizontally with the body, and are
quite long. The band-like plates are ver-
tical.

The number of plates have been calculated
to vary between 6 and 8,000. The plates
near the tail are provided with many nerves,
those near the head with a gelatinous sub-
stance in which the blood vessels are found.
Here the entire form of the generating plant
may be likened to a set of hatteries linked
up in series so that the sum total of the volt-
age given off is proportional to the total
number of individual plates, found in the fish.
This gives this creature its vast electrical
discharge shock.

Any electric fish, after discharging its
current for a number of times, becomes ex-
hausted and it requires rest before it may
again give its total electrical energy. When
the nerves leading to the plates or batteries
are cut, an open circuit exists and no dis-
charge takes place. But it is peculiar that
these animals are not affected by their own
discharge for the total current must pass
through their body. Even outside electrical
discharges have no effect on these fish al-
though other animals are strongly stimulated.
If a number of electric fish are placed in one
aquarium, and one fish is induced to dis-
charge its current, the electrical energy will
not affect any of the fish, but the current

may easily be detected as a strong shock .

by the finger held in the water at a distance
of three feet from the fish. Here we have
a case where a creature is immune to one
of the powers of nature, a power to which
other animals succumb.

lustration shows the electric
generating organs in the Torpedo marmo-

The above

rata. A are the six-sided prisms and B
shoaws their location in the wing-like projec-
tions of the fish.

T

OW/Make Things at Home
%th this WoNDERWORKING SHOP

ACE HIGH in Character and Qual-
ity! Portable —Interchangeable—
Complete! RED JACKET HOME
5 WORKSHOP makes homework
-~ easy! You can now make anything
ont your own private work bench.

New Red Jacket Combination of
Electric tools brings Red Jacket Band
Saw, powerful Red Jacket Master
Drill Motor with direct drive to Waco
Craftsman's wood turning lathe
(cnﬁi 9°x36°), compound and 18’ rests,
5 tilting top mitre saw with depth and
side gauges, Beroll and jig saw, and all accessories
for both portable and stationary power drilling,
buMng, erinding and cleaning. Attaches to light
socket and converts your work bench into a domplete
private tool and machlne shop.

Make Things at Home Electrically
A lete chest full of electrieally driven tools designed for the
private uee of tool lovers and men who create, repuir and sppreciate
handy toclant home.

Special Crafts Course and Blueprint Service Free

to Red acket Shop
Make It = PEMl ovnecr—uall there is
I nbou;d hnndicr:lt

3 2 § mat| 8, rnw mute-

Yourself 2 P risls, woods, carv-
] OM ing. sawing, turn-

ing, designing, esr-
pentering, decorat-
ing tuught by spe-
cinlcorrespondence.

e |

Exclusive Features 4
with Waco— g | | ¥
Al Aluminem ‘Master Duit Moto
Periect Titting Saw Table 13x24%in.

-Patented Compound Too! Rests
Finest Quality Hand Taoly Only
Unconditionat Guarantee
Udlirited Service $10.00
{Reasd Our Code of Business Eitics
Ash 7000 Happy Waco Owners® Down

Buy on Your Own Terms

Liberal discount for cash.
Easy monthly paymenta.
Waco Guarantee | LOOKOUT FOR  IMITA-
If 1t is DOt What you want | Reg saeiars ol Omy, one
when you get it—send it you will not find WACO
back. OOLS sold by retailers. All
sules made direct from factory

Send Coupon for Interesting Literature
It's FREE. Youu will be surprised with all it contains. Bosutiful,
Instructive. Fascinuting, Interesting.

swaswwwFILL IN AND MAIL TODAYaswwaww
WACO TOOL WORKS, Inc. 5218 W. Kinzie 5t.. Chicago.
Manager Dept. 202:  Pleasc send me a!! FREE information and literaturs

The Famous

on Red Jucket Assemblies and FREE Services,

4% in. ecarved wood propeller.

SPEEDO-PL ANE FLYER

Rises from the ground, soars
to great helghts; comes dowr
in a graceful glide to a per-
fect landing, Wing spread 16
in. Motor stick 14 in.; 7 in,
carved wood propeller, Mateh
its performance against your
$5 plape.  Fully assembled
Only 50 cents postpaid in U.
SPEEDSTER AIRPLANE
Fast fiyer, Rises from ground under its
own power. Speeds beautifully through tho
alr. 11 in. wing spread. 9% in, long.
Only 23¢ postpald in U, S,
Both Models Guaranteed to Fly or Money Refunded
Special for this month: Snappy, live rubber, %# flat, iy
cent per foot; 3/16”, 1 cent per foot. Postage 5c extra.
SPEEDO MANUFACTURING COMPANY
Dept. Z, 253 Albany Avenue Brooktyn, N. Y.

Write today for your copy of the new Radio
Association handbook. Shows you easy ways to

make money in Radio, Tells you how ourmem-

v?sxt-s ?re\?lea‘.’mnglu ISS.OOhar:, hgg; epare time.

ite for Member: i
& cent and FREE RADIO HANDBOOK, "°F €08t 7ou
RADIO ASSOCIATION OF AMERICA
Dept. SN-2 4513 Ravenswood Ave., Chicago

MARRIAGE: FROM THE
"7 STANDPOINT OF;

7 \A(KEIQTTEN BY AN ART

2 For 25%com 75—

=
PEANTHEY ML DR EN EEINTDER 46 W.NORTH Al CHIGRGO

Insure your copy reaching you each month. Sub-
scribe to SCIENCE AND INVENTION—$2.50
a year. Experimenter Publishing Ceo., Inc., 230
Fifth Avenue, New York City.
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BT Find thekey to unlock
2\ FREEBags6old

HERE are 19 keys pictured
here. To be sure, they all
look alike, but, examine them
closely. 18 of them are exactly alike
but ¢“ONE,?? and only one is DIF-
FERENT FROM ALL THE
OTHERS. It is the key to
N f OPEN THE PADLOCK on this
=—"—— $3,000.00 FREE “Bag of Gold.”
aoprrre . e == SEE IF YOU CAN FIND IT. |
CLUES f.l‘he difference may be in the size, the shape, or even
/ in the notches. So, STUDY EACH KEY CARE-

FULLY and if you can find the “ONE” KEY that

is different from all the others SEND THE NUMBER OF IT TO ME AT
ONCE. You may become the winner of a Chrysler “75”’ Royal Sedan or $3,000.00
cash money,—~without one cent of cost to you. I will give away ABSOLUTELY
FREE,—~5 new six-cylinder 4-door Sedans and the winners can have CASH

: MONEY INSTEAD of the automobiles if they prefer it..25 BIG PRIZES TO
BE GIVEN FREE—totaling $7,300.00 cash.
= Or Win a CHRYSLER ‘75" Sedan €=

Choice of this beautiful Ch;;sler 75" Royal Sedan or $3,000.00 cash. We pay all the freight

and tax in full on ail the prizes and deliver them anywhere in the U. S. A. This is an AMAZ-

ING OPPORTUNITY. ACT QUICK, and here is why—

$1,000.00 CASH—EXTRA FOR PROMPTNESS
3 1 will pay $1,000.00 cash money extra JUST FOR PROMPTNESS. Duplicate prizes will be

peid in full in case of ties. YOU CAN WIN the Chrysler “75” Royal Sedan or—$3,000.00
cash. ANSWER QUICK.

Absolutely everyone who takes full ad-

OUu Cannot LOSe vt o o oprortunics wi e

rewarded. But, hurry, =~ find the

SHSONE?' key that is different from all the others and RUSH THE NUMBER OF. IT and

your name and address to me TODAY on a postal card or in a letter. And, just say:—* Key

number. . .is different from all the others. Please tell me how I can get this magnificent

Chrysler ‘75* Royal Sedan—or—$3,000.00 CASH MONEY without obligation or one penny
of cost to me.”

E. COLLINS, 537 South Dearborn St,
Dept. 564, CHICAGO, ILL.

9/
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Here’s the
Answer

to every question about the
principles, methods, or appa-
ratus of radio transmitting
and receiving.

THE

RADIO
MANUAL

A Complete Course in
Radio Operation
In a Single Volume

A Handbook
for
Students
Amateurs
Operators
Inspectors

Yor the first time
an entire course of
training in one
boock — the most
complete and up-
to-date work on
radio. Developed
simply and clearly
from the elemen-
tary stage right
through all phases
of principles, practice, and ap-
paratus so that a Dbeginner
with no knowledge of elec-
tricity may get all he needs
either for amateur operation
or to qualify for a government
license as operator or inspector,

Prepared by Official
Examining Officer

The author, G. E. Sterling, is Radio Inspector
and Examining Officer, Radio Division, .
Dept. of Commerce. The book has been edited
in detail by Robert 8. Kruse for five years
Technical Editor of QST, the Magazine of the
Radio Relay League, Many other experts as-

sisted them.

. Elementary Electric-
]6 Cbaplers COUCI‘. ity and Magnetism;
Motors and Generators; Storage Batteries and
Charging Circuits; The Vacuum Tube; Circuits
Employed in Vacuum Tube Transmitters; Modu-
lating Systems; Wavemeters; Piezo-Electric Os-
cillators; Wave Traps; Marine Vacuum Tube
Transmitters; Radio Broadcasting Equipment;
Arc Transmitters; Spark Transmitters; Com-
mercial Radio Receivers; Radio Beacons and Di.
rection Finders; Radio Laws and Regulations;
Handling and Abstracting Traffic.

Ncw ]nformalion never before available

such as a complete de-
scription of the Western Electric 5-Kilowatt
Broadeasting Transmitter; description and cir-
cuit diagram of Western Electric Superhetero-
dyne Radio Receiving Qutfit type 6004-C; Navy
Standard 2-Kilowatt Spark Transmitter; ctc.;
etc. Every detail up to the minute.

Free Examination

“The Radio Manual’’ has just been published. Nearly
700 pages. Profusely Illustrated. Bound In Flexible
Fabrikold. The coupon brings the volume for free ex-
amination. If you do not agree that it is the best
Radio book you have seen, return it and owe nothing.
If you keep it, send the price of $6.00 within ten days.

Order on This Coupon

D. Van Nostrand Co., Inc.,
8 Warren St., New York

Kend me THE RADIO MANUAIL for examina-
tion. Within ten days after receipt I will either

return the volume or send you $6.00, the price
in fuil. (Sci. & Inv. 2-29)

Please

say vou

Science and Invention for February, 1929

All About Electric Fish

(Continued from page 964)

marmorata. Still other species have fewer
prisms and the least number are found in
the Japanese form of Torpedo diterygia,
which only has about 180 of them. The
strength of the discharge generated depends
entirely upon the number of colummns pres-
ent. The greater their number the stronger
the shock.

The electric catfish of the Nile is able to
develop 200 volts. The organ of generating
current surrounds the entire body of the fish
and is found just below the skin. It con-
sists of numerous plates on stalks and into
cach stalk a nerve fibre enters. About 2,-
000,000 of these discs or plates are present.
At each discharge the current passes from
head to tail and returns through the water.
The discharge is seldom a simple affair, it
usually consists of a rhythmic discharge or
set of impulses, there being a definite inter-
val between each shock. The single impulse
of one disc is only .4 to .5 volts. The entire
discharge is strong enough to produce a
spark, when a wire spans head and tail. The
current is also of sufficient intensity to in-
fluence a magnetic needle, to decompose an
acid metallic bath and to vibrate a telephone
receiver,

The most powerful electric shock is pro-
duced by the electric eel, which, by the way,

Abowve is a top view of Torpedo marmorata.

The eleciric organ consists of a number of

irreqular six-sided prisms, 600 of which are
found in this fish.

is not an eel at all. This fish generates as
much as 300 volts, quite sufficient to paralyze
small animals instantly, and to kill by re-
peated shocks through heart failure. The
effect of the current is the same as that
of any high potential shock.

In its native home, South America, the
electric eel is much feared. The fording of
a stream where these fish are numerous is
attended with danger, for the shocks of these
distributed “Trambladores”—as these crea-
tures are called in Venezuela—are so violent
that horses and beasts of burden which re-
ceive a number of such shocks, fall over into
the water dazed and drown. Karl Sachs,
who first studied these animals in their na-
tive home, accidentally dropped one of these
fish which he had caught across his feet.
This closed the circuit and the fish could
give him a number of shocks in succession
of such violence that he involuntarily cried
out and remained transfixed for a few sec-
onds, while the “eel” then flopped back into
the water.

This fish attains a length of four feet.
The head and the body cavity take up little
more than 1/5 of the entire body, the re-
maining 4/5 are taken up by the generating
plant. In order to make as much room as
possible available for the latter, the intestines
are bent toward the front and end near the
head. The generating plant ends at the tail
(Continued on page 968)
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The Ml © C A R

Model Airplanes
THAT FLY

Set No. 1, Only ° 1=

${.50 ' ¢

.
<
Moo~
Complete 1 Y

Aluminum Construction

BOYS—at last, here is a genulne aluminum model air-
plane that really flies. And at a small price.

The *Mocar'’ monoplane—Set No. 1—Is _a copy of the
famous Spirit of St. Louis. Wing spread 18 Inches, fusel-
age 12 Inches, powerful motor, bsll-bearing propeller, rub-
ber tired disc wheels. Welght complete only about 2% oz
This is a practical, simple, real model plane that gives you
a whole lot of fun for the moderate cost. The all metal
construction mukes a sturdy plane that will stand a lot of
abuse. The outfit is mounted on cardboard with all_parts
plainly marked and full instruction for assembly. lers
only tool necessary, Complete with rivets, bolts, nu(rs,
wheels, wing and fusclage covering materlal, only $1.50
postpaid (3 for $4.00). Model L, made up ready to fly,
$2.25 (3 for $6.30).

Great fun, learn how to make and fly airplanes. Order now.

Jobbers, dealers and schools write for. Discounts.

1 D11~
p] I 78 N
A i ER) |
1 ne)
A':L ’

The Mount Carmel Mfg. Co.

Dept, W New Haven, Conn.

Agents Wanted

Anti-Mis

Guarantees Clear
Vision
You can quickly build a
big money-making busi-
ness of your own selling
Antl-Mist,
supply stores,
drugglsts, clgar stores, garagzeg,
rallroads and street €ar o012«
panies.  Anti-Mist makes glasa
FROST-PROOF, STEAM-PROO¥F
and WATER-PROOF. One application lasts 24
heurs. Clear vision guaranteed in all weather; money
haek guarantee if it fails.
Others are doing it.

$50 to $100 WEEKLY Sells on aight. Anti-

Mist retails at 85c for 34 oz. can—$1.50 for 8 oz. can.
Send 35¢ NOW for sample 3% o0z can and full
particulars.

Sells to¢ auto
opticiang,

GASTON MFG. CO.
Dept. 863-B, 4216 Linceln Ave., Chicage, 1. !

Men, get Forest Ranger job; $125-
$200 month and home furnished; hunt,
fish, trap, etc. For further details, write

NORTON INST, fei e coronano
w"Mount Bir

We tuncthaz:uAt Home by Mail to
wmals, He Tan Fure and Make Rugs.
my artist. Basily, quickly learned by men, women and
boyu.Tremendousfymteresting and fascinating. Decorate
home and den with beautiful art. AMake Big Profits from
Spare T¥me Selling Specimens and 1 Founm:’a fo: ?t] b";:
tel ee—beautiful bool
Free Boo"-aﬁ:ﬁ".‘ﬂ"‘ﬁ&;: rlmw to learn taxi-
dermy. Send Today. Youwill be delgz_}x;o;.ﬂbon';gf;ayl
g o .
Northwestern School of Taxidermy = GriarA, NEB. -

TRIAL
every week, 13 WEEKS
$1 A YEAR. |5 CENTS
will like §t—the every-
e Nation's Center. Bﬂi!lL
iffer h ae like
litics, science, travel,

Your neighbors
know the Pathfinder and
N Week nowa digest from
interesting. dable, di
f it. Washington gossip,

fun, lota of pictures, instruction, en 4
Trial 13 weeks--13 big isgues--only 15 Cents.
or $1 for full year. Send now. eqs 3

Jlf Patheinder, Dept. 16, Washington, D,C.
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Fxclusive Features
1929 Model

K
4

V'
== |

New Features
of 1929 Model

found exclusively in the “Delta’
Handi-Shop, in addition to the many regu-
lar exclusive advantages, make this shop
one of the finest values in the workshop
field. A few of the new improvements are:

New Delta Miter-Gauge (with many new

features).

New Circular Saw Adjusting Lever.

New Delta Adjustable Rip Gauge.

Larger Circular Saw Table.

1/3 H. P. Motor.

Larger Triple Foundation Lathe Bed.
1/2 inch capacity Drill Chuck. J

J\ For full details. send coupon below. y,

Make the Things You Have
Always Wanted to Make

With this convenient, practical workshop. It’s
so easy and so quick! Save money on repair
work. Earn money in your spare time. Complete
instructions furnished. With each Handi-Shop is in-
cluded, at no extra cost, complete set of working
drawinzs. Below are a few of the hundreds of arti-
cles you can make in a jiffy with a Handi-Shop.

Blue Prints Included

Please say

you

Scores of Exclusive Advantages
in this Big Husky Home Workshop

The DELTA Handi-Shop is a man-sized,

motorized workshop, complete, efficient and
PRACTICAL IN DESIGN! Does everything from
building full-sized furniture, turning table legs, to
finishing delicate detail work. Study the illustrations care-
fully. Note the two-shaft motor that permits two or three
operations at one time—the heavy Triple Foundation U-
Shaped Lathe Bed (no rods)—the practical arrangement of
the Circular Saw that permits the cutting of large lumber
without interference—the Improved Tilting Tables on the
Circular Saw, Sanding Disc, and Jig Saw, with many ex-
clusive features. Has automatically oiled bronze bearings
and is completely assembled on heavy veneered wood base.

This combination of advantages, plus many more, IS
FOUND EXCLUSIVELY in the DELTA HANDI-SHOP !
No wonder even last year’s Handi-Shop was an outstanding
value. And now, with the many additional exclusive fea-
tures of the mew 1929 model, this shop is in a class by
itself — above all comparison—at a new price that is
surprisingly low!

10 DAY TRIAL

in Your Own Home

without obllgation. See how PRACTICAL, how EF-

FICIENT is this sturdy, fullsized machinery under

actual working conditions. _Study its many ex-

clusive advantages. You nd the Handi-

Shop com%letel with all necessary equipment for
awln

This  TWO-SHAFT motor is THR
gractl_cal motor for the workshop.
Permits you to carry on two or threo
important operations at one time -—
without contlnually dismantling the

set-up.
All DhEI.TA UNITS

This Heavy 'l‘n';z}e
Foundation =
Sha Lathe Ned
(not rods or rails)
is GUARANTEED not
to spring or chatter.

WRITE FOR THIS
VALUABLE BOOK

crammed full of practical in-
formation on how to con-
struct useful and decorative
objects. Helpful whether yow
own workshop or not. Com-
plete directions, illustra-

taing

Circular g, Woodturning, Jlg Sawling, tions, diagrams. n
Sanding, Drilljgg, Grindin A8 Bufing. F it orta%\t information on
s m “finishing.* If yon want
a y er s this book, send 10c.

which merely covers
ce

cost of mailing.

Then if you decide to keep the Handi-Shop, you R

¢an have your choice of three convenient methods

of payment,
Send Coupon

at once for Free beautifully illustrated literature eiving
complete description of the New 1929 Model “‘Delta’
Handi-Shop, with its many exclusive advantages and
new features. Also full details_of the 10 Day Trial
Offer and Convenient Payment Plans.

DELTA SPECIALTY CO.

1661-67 Holton St. Milwaukee, Wis.
Dept. C-29

-k am - m-aemeos o s ®
DELTA SPECIALTY CO. Dept. C-29

.1661-67 Holton St., Mllwaukee, Wis.

1 (Check material desired)

|D Please send, without oblimtiou,h F?EE ﬁlusﬁrated
literature describing new 1929 Model Delta Handi-

'Shop.teArf.so lt.‘?ﬂledetail‘s of 10 Day Trial Offer and Easy

§Payment Plans.

(]

1

]

Please send me copy of ‘How to Make Things with
& Workshop.” I enclose 10c to cover cost of mailing.
$ Name

Address
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Yy
Job for You in
ELECTRICITY

THIS giant industry is constantly call-
ing for more trained men to earn $70
to $200 and more weekly. Here is an en-
tirely new, easier way to fit yourself for a
big pay job in electricity.

Real Movies, at Home
Make Every Point Simple

In Film-Way training you use actual mo-
tion pictures in your home— we supply
everything needed at no extra cost. See
inside of great power plants, broadcast-
ing stations, close-ups of men doing elec-
trical work, moving diagrams that make
the facts simple as A B C.

We Help You Get the Job

Free employment service with course puts
you in touch with employers who want
Film-Way trained men. We pledge in
writing to give you training and service
necessary to get you a better job and more
money or you need not pay a cent!

$75 Movie Projector Given

Every student gets as his own property 2
standard $75 DeVry moving picture pro-
jector. So simple anyone can operate it.
Uses light socket, farm power plant or
auto battery. Thousands of feet-of film
supplied for use during course.

Send Now For
This Big Book
“The Film Way to Bigger Pay”

Explains and pictures how we use movies
to fit you for bigger pa)" Get your copy;
send the coupon Now!

FRE

Representatives with School Experience Wanted

The NATIONAL SCHOOL of
VISUALGEDUCATION
"The Film Way to Bigger Pay ~
S hE BN hE I Y D S .
537 S. Dearborn St., Chicago, Ill., Dept. 2E

Send free book, " The Film Way to Bigger Pay"
and details of your complete course in Electricity

Name.

Please say you

l

{

|

l
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All About Electric Fish

By Dr. Ernest Bade
€Continued from page 932)

most 15 volts may be developed, hut this is
exceptional.

As much as 30 to 80 volts is developed by
the torpedo, a fish inhabiting the warmer
parts of the.ocean. The current is strong
enough to light an electric bulb weakly, but

Above is a cross-section of a Torpedo mar-

morata. This fish inhabits the warmer parts

of the ocean. Not¢ winglike projections on

both sides of the body awhich contain the
electric organ.

the discharge is not powerful enough to in-
jure other sea animals. The electric organ
15 situated in the winglike projections on
both sides of the body. In shape the organ
is like a kidney and it fills the part of the
body it eccupies. The organ itself consists
of numerous irregular, six-sided prisms
placed vertically and close together. They

Nalopberorss anctecor |\

Above is a picture of Malopterurus elec-
tricus, another electric fish.

give us a complete picture of cylindrical
galvanic batteries of paired elements. The
fish, scientifically known as Torpedo occiden-
talis Storerm, contains 1,000 of such col-
umns. The same number of prisms are
found in Torpedo hebetans Lowe. Eight
hundred prisms are found in Torpedo cali-
fornica, while only 600 are found in Torpedo

Above is a view of a dissected

electric catfish. H is the outer
skin, E are the electric organs,
and N, the nerves.
(Continued on page 966)
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Coming to

NEW YORK?
Everything NEW

but its convenient
location!

FROM lobby to roof, the well-
known NMcAlpin is now a NEW
hotel — completely modernized —
providing the finest accommeoda-
tions in New York.

NEW, comfortable, modern fur-
niture.

Iuxuriouscarpetsthrough-
out.

beautiful interior decora-
tions — bright, cheerful,
immaculate rooms. Bed
reading lamps in every
room.

high spced, self-leveling
elevators that safely whisk
you to any of the 24 floors
of the McAlpin.

A NEW type of courteous service
ranging from quietly slip-
ping the morning news-
paper under your door to
the iron-clad guarantee of
the new management to
completely satisfy every
guest.

FRANK A. DUGGAN

President and Managing Director

NEW,
NEW,

NEW,

new rates!
. from $3.50 per day

McAlpin Rates NEVER VARY—in
each room is plainly posted
the RATE OF TIIAT ROOM

HOTEL

MCALPIN

One Block from Pennsylvania Station

B’WAY at 34th ST.

AJORS CEMENT

“STICKS TO

ITS JOB”
For building and re-
pairing radio sets,
furniture, china,
glassware, meer -
schaum, vases, books,
tipping billiard cues,
etc. At dealers or
direct, 25 cents.

MAJOR MFG. CO. 461 Pearl St., N. Y.

SALESMEN WANTED.
SELL COX HOLDFAST SCREW DRIVERS

s
(T N

e T2
Sells on sight to mechanies for Auto. Radlo and Elec-
trical Work. Self Holding, Self Releasing. _ Send 50ec. for
sample and ask how to get Salesman’s Outfit Free,

S. J. coX Decpt-~J Franklin, Pa.
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This Amazing Book

ow Only $1.00

Was $2.50

Now only $1.00

Endorsed by Famous People

“ “The Bible Unmasked’ is
a brilliant and daring feat of

honest scholarship . . . every-

thinking man and woman will
appreciate its great merits.”

—WirLLian J. FIELDING
Celebrated Author

“] have read with sustained
enjoyment oseph , Lewis’
book, ‘The Bible Unmasked.’

“If the religionists will
read Mr. Lewis’ book, it will
do_them good.”

—REv. A. WAKEFIELD SLATEN
Minister, West Side
Unitarian Church, N. Y.

“Words fail to describe the
extraordinary method that
}‘oseph Lewis pursues in ‘The

lible Unmasked’ to belittle
that work. . . he moses out
all the passages concerned
with adultery, incest and
other violent Crimes against
accepted morals and holds
them up as horrible examples
of what the young girl should
not read.”

—The New York World

“If you care to read about
the other side of the picture,
‘The Bible Unmasked’ pre-
sents it. Joseph Lewis has
spared no pains to extract the
unpleasant scenes from the
Bible and to draw his con-
clusions as to its nature and
its unfitness as a book to be
allowed in the hands of chil-
dren—or to be passed through
the mails.”

From the Bookman,
New York City

“Tom Paine and Bob Inger-
soll attacked the Bible on the
ground that it was _incredible
as history. Mr. Lewis de-
nounces it as immoral in ‘its
teachings: , . .”

—New York Sun

“The work is a commend-
able one and a strong appeal
to reasom. An open mind
will be incited to some lively
thinking by it. . . . I could
easily get up and shout for
Mr. Lewis without much
effort.” Epouarp KELEIGH

—The Yonkers Star

“I read ‘The Bible Un:
masked’ through and could
hardly lay it down long
enough to go and eat a meal.”

—E. A. SLATER
Freeport, Mich.

“I have read Joseph Lewis’
book ‘The Bible Unmasked,”
and considér it the most val-
uable contribution of its kind
that has ever been puhlished.
A copy of this book should be
in the hands of every honest,
thinking man and woman in
America.

“I wish it might he possihle
to compel each of the two
hundred and fifteen thousand
clergymen in the United
States to read every word of
it to the adult men of their
congregations. Then, as a
further punishment to the
ministers, they should be
prosecuted for corrupting the
morals of men by reading the
Bible to them.

“More power to Mr. Lewis’
elhow.” —E. 8. Wesr

Liewt. Col. U. S. 4.

Please say you

A CHALLENGE TO THE WORLD

Everybody knows something about the Scriptures.
vaguely familiar with it. But few really know exactly what it
contains. Some people who have “read” the Bible all their lives
are astounded when ‘the real truth is brought to their attention.

Once the Bible was held to be supreme in science, art, philosophy.
Today we no longer accept it for any of these things. In every
field of knowledge which has affected human happiness and progress,

the authority of the Bible has been rejected.

Was $2.50
Now only $1.00

Read This
Amazing Table
of Contents

Introduction

Abram and Sarai

&

Sporting,” or Isaac, and
His Wife Rebekah

Incest, or, Lot and His
Daughters

Jacob, Leah and Rachel

Joseph and Potiphar’s Wife

Judah and His Daughter-
in-law Tamar

All of us are :
The 19th Chapter of Judges

King David of Israel and
His Wives

The Story of Ruth

King Solomon and His

Today it is still claimed for the Scriptures that they give man Songs

a workable code of morals. But is that true?
Bible has been proved wrong in all of its claims to authority.
is only natural, then, that even this last shred of authority should
be doubted. And this last claim is torn away from the Bible by
Joseph Lewis, in his astounding book, “The Bible Unmasked.” An
eminent writer hds declared this book to be “the most daring ex-
posure of modern times, and recalls the satire of Voltaire, the
reason of Paine and the eloguence of Ingersoll.”
of this indomitably amazing book cannot be avoided. It is a challenge

to the entire world.

Ministers must read it to defend themselves.
will be shocked at the revelations of what they have blindly and

obediently accepted as divine truth.

Thinking men and women will be happy to welcome this latest

step of advance thought.

"The Coupon Saves You $1.50
MAIL IT TODAY —op

So great has been the demand for this book, and
so widespread the controversy occasioned by its
publication, that in this country alone five large
editions have already been sold at the regular
price of $2.50 a copy, but both the author and pub-
lisher want this book to be put into the hands of
every thinking man and woman in America and
are now offering it for only $1.00 a copy plus 15¢
for packing and delivery charges.

The present edition is limited to only 10,000
copies. At this bargain price of only $1.00 a copy
the edition will be gone quickly. “The Bible Un-
masked” contains 288 pages, is printed on fine
antique book paper, and beautifully bound in dark
maroon cloth. Order it now while we still have
the privilege of sending it to you. Canadian orders
will not be accepted, as this book has been pro-
hibited in Canada. .Mail the coupon at once—and
so be sure that you are in time. Buy several
copies and pass them on to those who need them.

wwWw-americanradiohistorv com

\We know that the

The conclusions

Religious believers

It The Book of Esther

The New Testament

The Virgin Birth, or Mary,
the Holy Ghost, Joseph
and Jesus Christ

The Virgin Birth Accord-
ing to St. Luke

Elisabeth, Angel Gabriel
and Zacharias, or the Se-
duction of Elisabeth Ac-
cording to the Gospel of
St. Luke

Jesus and The Sinner
Conclusion

The Creed of Science

$150 CREDIT COUPON

The Freethought Press Assn., Dept. S-3
250 West 54th Street, New York.

I wish to take advantage of your generous offer to
secure a copy of Joseph Lewis’ daring book “The Bible
Unmasked,” printed on antique book paper, containing
288 pages, and bound in marcon cloth at the special
price of only $1.00 plus 15c¢ for delivery charges.

ININE. . sorrvmersn... Sirvormvmabmibesssheuiss st s doedcs 2\ EC e amevst
AAALESS. o e s i b . J 2 sy e
Gty mh s db s S s o Abrmmsh o SHatEr b e b iana

D A special combination offer of Mr. Lewis’ ‘bro-
chures, “Lincoln the Freethinker,” *“Franklin
the Freethinker,”” “Jefferson the Freethinker,” together
with a copy of Mr. Lewis’ ‘eloquent radio addresses on
“Lincoln the Soldier” and “Gems from Ingersoll’” will
be sent for only 50c additional. If wanted, put X in
square and add 50c to your remittance.

[J Check here if you desire book sent C. O. D.

saw it in SCIENCE and INVENTION



www.americanradiohistory.com

962

“ JUST the type of book that is
needed at the presenttime..”

says Caplain Emory S. Land, U.S.N.;

Vice President, Guggenheim Fund.

Elements

of Aviation
by Colonel V. E. Clark

Sformerly Chief Aeronaulical Engineer
Uniled States Army
192 pages, 24 illustrations, $3.00

uTnm NON-TECHNICAL READER will find here an
opportunity to obtain a clear understanding of
the theory of mechanical flight about which there is
such popular confusion,” wrote Colonel Thurman H.
Bane, former Commanding Officer at McCook Field,
when he finished reading this new
book, It will give you a clear
understanding of the fundamental
reasons why an airplane flies, why
it is stable or unstable, con-
trollable or uncontrollable in
various attitudes and conditions
—in short, ‘‘why an airplane
does what it does.” Its explana-
tions are simple but absolutely
authentic, it will tell you just
what you have always wanted to
now about airplane flight.

Praised by Experts

Though it is only a few months since Elements of
Aviation was first published it is already acknowl-
edged as the outstanding book on aeronautics.
Leading flying schools are buying it for theirstudents;
famous aviation experts endorse it, they say it con-
tains just the information about aviation that every-
one should have. Read these typical opinions:

‘'anyone interested in aviation can profit by a care-
ful reading of this book. Colonel Clark is a com-
petent engineer and his statements can be accepted
as a correct analysis of the subject”’— Sherman
M. Fairchild, President, Fairchild Aviation Corp.

**good books on this subject are certainly few and
far between—this will fill a real need.”—George J.
Mead, Vice President, Pratt & Whitney Aireraft Co.

‘‘there has long been a need for a book like this''—
Starr Truscott, National Advisory Commiltee for
Aeronautics.

*‘those looking for something worth while to read in
regard to the science of aviation, will find in this book
the right medium to obtain the fundamental knowl-
edge"—Erik M. Nelson, Boeing Airplane Co.; mem=
ber of the Army's famous Around-the-World siight.

Now Ready:

Practical Flying

by Major Byron Q. Jones
Air Corps, U. S. Army
210 pages, 6 illustrations, $3.00

Exrmmmvczn AIRMEN enthusiastically endorse this
new book — they say it will save many crashes
and lives. Practical Flying answers the question
about airplane operation that are asked by those
interested in aviation whether as prospective pilots
or 48 passengers.

Major Jones has been flying since 1913; he has
trained thousands of successful pilots. His book
describes all the parts of a plane, instruments, etc.;
maneuvers in the air; and explains technical expres-
pions and slang terms. Covers practical subjects like:
the most useful instruments for each class of flying,
particularly *‘blind’’ flying; why a magnetic compass
spins during fog flying; ‘‘dead stick'’ landings;
causes of crashes during take-offs and turns for land-
ings; how to recognize stalls in time and how to get
out of them easily; suggestions for progressive lessons
right up to the license flight, etc., etc.
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I turn it or send you my remittance’ln payment. I
0O Clark, Flements of Aviation. . .$3.00
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Shattering the Atoms
(Continued from page 960)

It is fairly easy with this method to knock
electrons out of their normal positions in the
atoms of any element used as a target. Com-
paratively low voltages suffice to give a
stream of electrons or positively-charged
atoms, used as projectiles, sufficient energy
to accomplish this. But in order to penetrate
the central massive structure of the atom, the
nucleus, and disrupt it, the speed of these
projectiles and consequently their hitting
power must be increased enormously. This
can be accomplished only by increasing the
electrical pressure applied to the tube until
it is of the order of several million volts.

Such voltages would give to the stream of
electrons or atomic projectiles speed and en-
ergy comparable to the alpha-particles of
radium which Sir Ernest Rutherford used in_
the pioneer attack upon the nucleus of the
atom. Not only would the speeds and ener-
gies of radium particles be duplicated but the
number of projectiles would be far greater
than that obtained from any radium source.
Even though the current through such a high
voltage tube were no greater than that used
in an ordinary X-ray tube, if the voltage
were continuously applied to the tube as
many high-speed particles would be produced
as would emanate from several tons of
radium.

Use of High Voltages

The Department of Terrestrial Magnetism,
of the Carnegie Institution, has undertaken
this experimental work with the hope of ex-
tending the knowledge of the structure of

A4 typical Tesla coil used in connection with
the high woltage experiments is shown in
the above photograph.

matter which is the foundation upon which
any fundamental understanding of mag-
netism must rest. Besides this, it is expected
that by means of high voltages, radiations of
the type which are at present supposed to be
accountable for the observed phenomena of
terrestrial electricity, can be produced on
a small scale in the laboratory. Scientific in-
vestigations reveal that matter in all its
forms is a constituent of different kinds of
atoms which are grouped into molecules. All
atoms have similar structures and are built
Up of separate unit particles of positive elec-
tricity called protons and of negative elec-
tricity called electrons.

According to the latest theories these fun-
damental particles are “wave packets” and
matter consequently is wave motion. The be-
havior of the particles suggests that of rip-
ples. Each atom has a central nucleus com-
posed of protons and electrons but bearing a
positive charge because the protons are in
excess. About this nucleus additional elec-
trons rotate in their orbits.

What was the origin of man? You

dare not miss the coming three articles

on “Evolution.” They start in the
March issue!

saw it in
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adding substantial profits without expense to them. Start
in business yourself with HB One Day Battery Service—
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ALLIED RADIO CORPORATION

711 W. Lake St. Dept. D-4 Chicago

RADI(

Make money taking pictures. Prepare quickly during
spare time. Also earn while you learn. No experience
necessary. New easy method. Nothing else like it.
Send at once for free book, Opportunities in Modern
Photegraphy, and full particulars.

AMERICAN SCHOOL OF PHOTOGRAPHY
Dept. 1422, 3601 Michigan Ave, Chicago, U. 5. s

Insure your copy reaching you each month. Sub-
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full of snap and ¢

mentality and the joy and happiness
through all these.

Don’t do it unless you know you are

Bad Blood, Nervousness, etc.

nesses and will surely harm you.

basic laws—as they are taught
STRONGFORTISM.

flabbier day by day, unfitting you for
in a crowd by both men and women.

and happiness.

bright eyes; a hearty hand ¢lasp; a more
hopefulness; happiness?

you have a healthy body—full powered,

business, in society and in athletics,

OU need not be discouraged and down

with the blues because of your

physical condition, your ailments, your
lack of manliness. I have put thousands on
their feet after they had been dragged down
so deep they thought they could never be real
men again.. I gave them stamina, pep, vigor,
energy, ambition. I built them up inch by
inch—internally and externally—by my original
methods until they became outstanding men,
and steam. And tens of
thousands of ]etters in my ofhce tell of their
restoration to health, the rejuvenation of their
whole muscular system, the awakening of their

Don’t Plunge Into Marriage

Build up your body if you are weakened from
excesses, neglect, stimulants or disease. Get
rid of annoying ailments that disgust everybody
with you—Catarrh, Constipation, Chronic Colds,
Indigestion, Rheumatism, Rupture, Weak Heart,

You Can Make Yourself Fit

You are not fit if you are weak, sickly and
under-developed. You dare not marry and ruin
some trusting girl’s life if dissipation and ex-
cesses have sapped your vitality and left you
a mere apology for a real man. Don’t think
you can save yourself with dope and drugs.
They can never remove the cause of your weak-

way you can be restored is through Nature’s

can be a healthy, powerful, muscular fellow with a grip like iron,
a chest that denotes strength, and a face that pictures buoyant health

Do You Want These Things?

Restful, peaceful sleep; eagerness for work; sustaining energy throughout the
day; better earning power; desire for pleasure and athletics; a springy step;
These come with health—all of them, just as sure as sunrise. If
manly—you will make good—in your married life, at work, in

You w:ll be bappy. You will attain complete success.

STR@N@IF@RT IN§TITUTE

LIONEL STRONGFORT. DIRECTOR
PHYSICAL AND HEALTH SPECIALIST

FOR OVER 27 YEARS
DEPT. 666 NEWARK, NEW JERSEY, US.A.

weakened

that came

fit for it.

The only

through

LIONEL STRONGFO

? espi wal AR Te A G L University, self over into a vigorous specimen of wvital
Don’t Be D pised Let Me S A-r declared Lionel Strongtort ) anhood with 100% pep, power and person-

Qo be unquestlonahly the finest
Make a He-Man of You specimen of physical development  glity, It will show you how to be true to

he had ever secn.

Don’t stand by and see your body tottering and growing weaker and

every physical function, making

a sorry spectacle of you in everything you undertake. Don’t do it—
if you want to be a man—a real he-man—a man who will be noticed

Don’t be a weakling when you

cheerful outlook on life; optimism:

muscular, ener, getic,

“n
INENCENAREEE

STRONGFORTISM

Science of Health and Strength

It was through the methods I used in develop-
ing my own body until I won the world’s record
as the finest specimen of muscular development
and championships in feats of great strength, in
Europe and in the United States, that I con-
structed the science of STRONGFORTISM. It
is through it that I reclaim wrecked and weak
men, make them into new beings and give them
a body and arms of which they can boast. I
require you to use no apparatus. No drugs or
medicines are prescribed. No inconvenient
hours are required. Only a little of your time
in the privacy of your own room is necessary
to follow my easily understood instructions—
and, oh man, how glad you’ll be that you lis-
tened to me, once you’'ve started on my Course.
It means a new day for you, that’s sure as
you’re alive!

Banish Your Weaksess

You can be a man to be respected, admired
and feared in physical combat. There is no
doubt about it. I can prove it if you'll just
sit down and tell me frankly that you are will-
ing to guide by what I tell you.

Send For My FREE BOOK

Send for your copy of my extraordinary book
and you will learn facts that will astonish
you and help you out of your sorry plight.
The experience “and research of a lifetime are
contained in this wonderfully instructive book,
“Life’s Lnergy Through Strongfortism?” It
RT  will tell you frankly how you can make your-

the best that is within you. Just check the
subjects on the consultation coupon on which you
want special confidential information and send to
Strongfort Institute. Send for my FREE book right
now—TODAY.

ARENREBANE Chp and Sendt}lls Couponlnlllllllln
FREE CONFIDENTIAL CONSULTATION
Mr. Lionel Strongfort, Strongfort Imstitute, Dept. 666,

Newark, N. J.—Please send me absolutely free my copy
of your book, “LIFE'S ENERGY THROUGH STRONG-
FORTISM"” prmted Hiv o o English..... German..... Spanish.
This does not place me under any obligation and no sales-
man is to call on_me. 1 have marked (x) Dbefore the
subjects in which I am most “interested.
..Catarrh ..Constipation ..Vital Losses
..Colds ..Rheumatism .. Youthful Errors
.Asthma ..Nervousness ..Manhood Restored
..Headache ..Night Losses ..Lung Troubles
..Rupture ..Overweight ..Round Shoulders
..Thinness .. Weak Back ..Stomach Disorders
..Pimples ..Weak Eyes ..Increased Height
..Insomnia ..Short Breath ..Muscular Deveopment
..Impotency ..Weak Heart ..Great Strength
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Bring the romantie, enchanting, '4 b
entrancing and melodious straing -

/ > of the great instrument of the i

Hawaiian Islands into your soul, Be-

come popular and successful. Thiz g
short cut method of home instruction en. -
ables you to quickly master Hawalian Gulitar £
8o you will play like Native Hawaiians.

Our perfected method of teachlnf i3 so
simple, that without musical knowledre,
i

you quickly learn to play real music from
notes. And It will not be Iom{ before you
will play latest Broadway hits.

Only four simple motions to learn,
You will then play any musle, popular,
dance or classical. " Almost
from first fesson,you play love
songs like Aioha Oe.

To get'you started, we furn-
Ish when you enroll a beauti-
ful, full tone, genuine, $20.00
Hawallan Guitar. Write for
particulars. Act quicklys

i
3

All-Chart
/ QUICKLY TEACHES
The newest invention of
{ our Hawaiianinstructor
€ ud
the ““Kno-All-Chart,’” quickly teaches you. So gimple that
L8y one can DLegio to Play Immediately.
VE|
4
AL TE)] We do not “depend n our
printed lnatrucggns alone for
with many pictures of our pro-
fessors’playing.This enables you
Phonograph Records, too
Wealso furnish you with phonograph ree-
ing of the D}ece you are learuing.
playing as if they were In front of you.
Genuine $20 Hawaiian Cuitar
Your Way to an Guitar. We furnish every bit of
Ponularity and T onlaataiB Bt

Kno-
||l YOU HOW TO PLAY
xclusively used by
Picture Method Easy
3 ¢ Four success. Wo also supply you
to imitate the Dictures. it’s easyl
ords of our Hawaiian instructors’ own p’l"‘l‘z’l’-
3
rings our pr 0 your
own home and enables you to listen to their
JAZZ w «knroll as a student, nnd secure 8 beau-
i S I‘:Iful‘fnll tone, genuine $20 Hawai-
Success.

No torming class
to wait for. Start

band wagon of
success and pop-
ularlty. Do {t
through Hawallan
Guitar,

Send for free First
Lesson and book.
4 Bo positive are we youjwill
become one of our students,
that if you write at oence, wo
wlll send you free, our first '
lesson which will enable You
to see just what you can expect
ou will nlso
ve our big book of full
particulars. Write for your copy
and free lesson today,

HAWAIIAN STuD1O 55029
of New York Academy of Music
100 Fitth Avenue, New York, N. Y,

Please rush vour book, *‘How to Learn Hawalfan Guitar’’
rst freelesson. Also reserve a gift Hawaiian
‘T'his obligates me In no way whatever,

-

and my
Guitar for mes

Name.
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Course tor men of amble
tion and lmited time.
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Electrical §" i i ‘e

Condensed course fn Theoretical and Practical Elce-

trical - b Tnciuding
Engineering
subjects of Mathematics and Mechanlcal Drawing.

Students construct motors, install wiring. test elec-
trical machinery. Course designed to be completed
In one college year.

BLISS
ELECTRICAL SCHOOL
Prepare for your profession in the
most_interesting city in the world.

Catalog on request.
162 Takoma Ave.. Washington, D.C.

BS Open
N ELECTRICITY/

I 90 days fits you for big pay

ELECTRICAL job at $50 to $200 a

week. Al practical work on real equipment. MONEY-BACK

GUARANTEE. Free Radio Course. WRITE for 60-page

I'REE BOOK. and remarkable tuition offer. McSWEENY
ELECTRICAL SCHOOL, Dept. 73-AX, Cleveland, 0.

Insure your copy reaching you each month. Sub-
scribe to SCIENCE AND INVENTION—$2.50
a year. Experimenter Publishing Co., Inc., 230
Fifth Avenue, New York City.
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Mechanical “Lun gs”

By G. H. Dacy
(Continued from page 917)

Experiments with Real “Sub”

HE salvaged submarine S-4, which was

reconditioned at the Portsmouth (New
Hampshire) Navy Yard, was used in the
final tests with the improved
subsea luag. This vessel was
equipped with the prerequisite
escape hatches attached to its
various compartments. The ship
is now known as the “test hulk”
and will be used in U. S. Navy
experiments designed to solve
all the baffling mysteries of sub-
marines and their most efficient
operation . The lung, remark-
able life-saving apparatus for
submarine sailors, won its final
“spurs” in tests made at depths
of from 200 to 225 feet off the
New England coast where Lieu-
tenant Momsen,
Chief Gumer C. O.
Tibbals, one of the
world’s leading ex-
perts on the science
of diving, and F.
M. Hobsen, a U. S.
Navy engincer,
made successful as-
cents from the sub-
merged S-4. This
reconditioned “‘sub’
is also being used
in practical and sci-
entific research in-
volving tests of the
strength and resis-
tance of submarine
bulkheads, doors
and escape hatches. A multiplicity of experi-
mentation with diving bells will also be
consummated from this famous submarine.
Many tests will be made to determine the
most efficient methods of gaining access to
the hull of a sunken submarine. Important
research with lifting eyes for pontoons em-

Shatterin g

The photograph shows
the diving bell and one
of the divers aho tested
out Uncle Sam’s newvest
life-saver.

ployed in raising disabled “subs” will be
made. The magnetic telephone recently origi-
nated will be accorded a round robin of try-
outs. It is an efficient transmitter of the hu-
man voice under water and promises to solve
many stubborn problems of satisfactory
communication with sunken submarines.

the Atom

(Continued from page 913)

Breaking Up the Nucleus

If the charged particles of which an elec-
tric current is made up are released between
two electrodes, to which a high voltage is
applied, these particles will move at tre-

mendous speeds due to the elcctrical attrac-
tion. If the particles are to attain maximum
cnergy and velocity, they must be prevented
from colliding with the atoms in the air in
their travel, and electrodes are therefore
placed in an evacuated tube.

A
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The schematic diagram of the 5,000,000 wolt apparatus is shown abowve.

The Tesla coil is

placed in a tank filled aith oil under pressure, in order to eliminate discharges at low

woltages.

The ordinary operating woltage of a coil of this type placed in air is at the

maximum 300,000 fe 400,000 wolts.
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Pick the RADIO JOB

you wanl and fill it 1n
only 9 months!

By means of this “Big-League” home-training sponsored
by Radio Corporation of America, General Electric and
Westinghouse.

Send for FREE

Radis Operator BOOK about Radio-

$90 to $200 per month
with all expenses paid

Broadcast Operator

Radio T t
$1,800 to $4,800 a year io Inspector

$2,000 to $4,500 a year

\j\/ HY struggle along on less than $45 a week?  zations set the standards for the industry, and stand
Why wait years for success that can be yours in only  back of every lesson in the course.

9 months? Money Back if Not Satisfied

The lessons prepare you for success in all phases of
Radio—manufacturing, servicing, selling, ship and
shore broadcasting, Television, Photoradiograms and
Radio equipment. A signed agreement backed by
RCA assures you of complete satisfaction upon com-
pletion of the training—or your money will be
Prepare at Home with this Big Laboratory Outfit promptly refunded.

Get the “How” as well as the “Why” of Radio—with Read This Thrilling Free Book
this expert training! Only an hour or so a day—in
spare time—isall you need! As part of your course,you
receive absolutely free of extra charge—a magnificent
outlay of apparatus. With this outfit you learn to build
fine sets and solve the problems that bring big pay.

As a result of a marvelous new kind of home-study
training in Radio, hundreds of men are today leading
straight for financial independence! Radio pays from
$2,000 to $25,000 a year. The work is thrilling . . . the
hours are short. Vacations with pay ... opportunities
for seeing the world . . . adventure galore!

It gives you the real “dope” about Radio and describes
indetail the famoustrainingthat has enabled ustoplace
thousandsof ourstudentsin finepositions,usually from
3 to 10 days after graduation. It may mean the turning
point in your life. It tells in 50 fascinating pages and
Training sponsored by photos all about Radio’s brilliant op-
RCA . ... General Electric. ... Westinghouse portunities for adventure and suc-
Our graduates are in big demand everywhere. They — cess. Mail the coupon now—the
enjoy greater success because they’re posted right up- bOQk 1s ébSOIUtelv flfee!
to-the-minute in everything in Radio. Radio’s progress I\}}IaAdlzo Institute of America, Dept.
eachve ar is measured -2, 326 Broadway, New York.
by the accomplish- B S e
ment of the great [
engineers at workin
the research labora-

|

tories of RCA, I Gentlemen: Please send me your big FREE 50-page book which tells

General Elec- i about the brilliant opportunities in Radio and about your famous lab-
'

Radio Institute of America
Dept. M.A. 2

326 Broadway, New York, N. Y.

a oratory-method of guaranteed radio instruction at home.
tric and West-

inghouse.
These three
Radio organi-

Limited space permitsofonlyasmall :
picture of the great outlay .of ap-
paratus given with the course.
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THE ORACLE

Self-luminous Paint

(2294) F. Couchet, Frederick, Colo., writes:

Q. 1. What is the difference between lumi-
nous and self-luminous paints. Does ordinary
luminous paint lose its properties?

A. 1. After the discovery of radium and
the work done by Sir William Crooks with the
spinthariscope, the phenomenon of radio active
luminescence was observed. Following this a
very minute quantity of radium salt was mixed
with finely powdered zinc sulphide and com-
bined with an adhesive for self-luminous paint.
This is now used extensively on the hands and
dials of watches and clocks, on the pointers of
aircraft instruments, on electric switch buttons,
and the like. Self-luminous paint which is
radio-active is sometimes confused with the
luminous paint often seen in stores. The base
of this preparation is phosphorescent calcium
sulphide, which requires the excitation of a
strong light before it will shine. It absorbs the
luminous radiation and emits it as a soft glow
until it gradually fades away and has to be
again excited to phosphorescence. Self-lumi-
nous radio-active paint differs entirely from
the above preparation, for it contains its own
exciting power and will continue to shine fin-
definitely even when kept in the darkness.
According to recent research, the half period
decay of radium is approximately 1,750 years.
For example, if we have a gram of radium it
will be reduced to one-half its weight in 1,750
years, leaving one-half gram. During the next
period of 1,750 years, one-half of the remain-
der will disappear, leaving one-quarter of a
gram, and so on. Thus, the life of the radium
content of a self-luminous paint may be con-
sidered unlimited. With the zinc sulphide
preparation, however, this is not the case. The
quality of the sulphide itself is subject to varia-
tions in its purity and there is a certain amount
of luminous quality in it which may be quickly
liberated by strong excitation. The useful life
of such a compound glowing brightly dis much
less than that which shows weaker lumines-
cence. The intensity of the luminescence of
self-luminuous paint depends upon the per-
centage of the radium salt mixed with the
zinc sulphide.

The luminescent intensity given to a radio
compound will depend upon the purpose for
which it is used. The United States Govern-
ment requires that self-luminous paint used in
the Army and the Navy shall maintain an un-
diminished intensity of Iluminosity for two
vears. The phenomenon of radio activity is
not confined to radium. A product of thorium,
known as radio thorium, is radio-active, but it
has a short life, its half period of existence be-
ing three or four years. Meso-thorium, from
which radio-thorium is evolved, is now being
used extensively in the preparation of self-
luminous paints because of its cheapness.

Headlight Tester

(2295) Carl Zombrowski, Fairchild, Wisc,,
asks:

Q. 1. Is there any method which has been
tried for measuring the degree of glare from
automobile headlamps?

. A. 1. A device for determining the amount
of glare from the headlamps of an approaching
automobile has been developed by Dr. Dickin-
son, of the U. S. Bureau of Standards, and
is described in the August issue of the S. A. E.
Journal. By means of the instrument it is pos-
sible to determine whether the light from an
approaching automobile exceeds a fixed light
value. The device is simply a small portable
photometer made from two pieces of oiled
paper enclosed in a cardboard frame about 2
inches square. A small flashlight is trained
upon them. The photometer is easily attached
to the windshield and the apparatus is readily

The “Oracle” is for the sole benefit of
all scientific students. Questions will be
answered here for the bcnefit of all, but
only matter of sufficient interest will be
published.  Rules under which questions
will be answered:

1. Only three questions can be submitted
to be answered.

2. Ouly one side of sheet to be written
on; matter must be f{ypewriiten or else
written in ink; no penciled matter con-
sidered.

3. Sketches, diagrams, etc.,, must be on
separate sheets. (Juestions addressed to
this department cannot be answered by mail
free of charge.

4. If a quick answer is desired by mail,
a nominal charge of 50 cents is made for
each question. If the questions entail con-
sideralle research work or intricate caleu-
lations, a special rate will be charged. Cor-
respondents will be informed as to the fec
before such questions are answered.

calibrated, A rheostat is used for varying the
intensity of the standard light source. Read-
ings can be obtained showing how the light of
an oncoming automobile compares in intensity
with the amount of light for which the pho-
tometer has been set. At the present time re-
search wark is being carried out by the Bu-
reau of Standards, under the direction of the
Society of Automotive Engincers, to ascertain
what light distribution is best for night driv-
ing.

Short Line Telephone

(2296) Paul H. Gathe, Vandalia, I1l., asks:

Q. 1. Will you publish a circuit diagram
showing the connections for a short line tele-
phone system using low resistance earphones?

SPRING  LINEy 1 SPRING

ol [ L 1L T g

, L
&V | eV
GROUN = GROUND
The above illustration showcs the circuit

diagram of a short line telephone achich
can be made with a few inexpensive parts.
SIW is a push button sacitch; T, the trans-
mitting microphones, and R, erdinary 75 ohm
receivers. A length of No. 14 «tire is used
as the line between the taco telephone sia-
tions. Ordinary door bells can be used
for the signal.

A. 1. On this page you will find illustrated
the diagram asked for. T is the transmitling
microphone and R the receiver. Only one
wire is needed between the two stations as
the ground s used for one line. SW is a push
button switch which rings the signal bell when
closed. The receiver should be lifted from
the hook when operating the push button switch
for signalling. Ordinary door bells can be
used for the signals.

Eliminating Halation

(2297) D. Ferrarie, Maplewood, New Jersey,
writes :
Q.1. Recently I have had occasion to take

photographs of machinery, glassware and sil-
verware. Considerable trouble was experienced
in the reflection of light from the bright sur-
faces of the objects. Is there any way in
which this can be eliminated easily ?

A. 1. When photographing machinery the
bright parts may be dulled by painting over
with a thin coat of white lead and turpentine
darkened with a little lamp black to impart a
gray color. Frequently dabbing the surfaces
with a lump of putty in a cheesecloth bag will
cffectively eliminate halation. Kerosene oil
is sometimes used. \When photographing brass
statuary, rubbing with whiting will be useful.
Rubbings obtained by placing a sheet of paper
over the object and rubbing with a soft pencil
or charcoal can also be employed. Hollow sil-
verware may be filled, with ice or cold water,
so that the outer surface becomes bedewed.

The object can also be placed inside of tis-
sue paper, so that the light reaching it must
pass through the paper. Glassware may be
treated in the same manner as the silver or the
hollow vessels may be filled with some non-
actinic solution. Coins can be smoked with
magnesium ribbon, which leaves a delicate
white film on their surfaces. In photographing
objects under glass where it is desirable to
show the glass, give about one-fourth of the
time of the total exposure to the object with
the glass in position; then remove the glass
and complete the exposure.

Protecting Balloons from Lightning
(2298) A. T. Dwyer, South Bend, Indiana,

asks:

Q. 1. In general, what are the precautions
which should be taken for the protection of
captive balloons from lightning. How can the
conductivity of the envelope be increased?

A. 1. The electro-static potential with ref-
erence to the earth increases with the height
of the balloon. It is estimated as 50,000 volts
at 1 km. altitude in fair weather. In stormy
weather, thunder clouds may have potentials
as high as 20,000,000 volts. The steel cable
which holds the balloon will conduct an electric
current from its upper end or point of higher
potential to the end at the earth or point of
low potential. The protecting devices in this
case consist of conductors distributed over the
surface of the balloon, to facilitate the trans-
fer of the electro-static charge from the surface
conducting it to the ground so that no differ-
ences in potential exist beween various parts
of the rigging. It is not probable that during
thunderstorms this method would be effective if
the clouds carrying high potentials were mov-
ing rapidly toward the balloon. A report of
the National Advisory Committee of Aeronau-
tics recommends that the following precau-
tions for protection from lightning be taken:

1—Good electrical connection hetween the
carthed or grounded cable and the envelope.

2—Discharger system connected thereto,

3—DBonding of all projecting metal fittings
and their connection to the ground.

4—Exclusion of moisture from the interior
of the envelope.

S—Effective grounding of the balloon cable,

In the United States a small form of dis-
charger is placed at the highest point of the
envelope and is electrically connected to the
metal valve and cable. The conductivity of the
envelope may be increased by spraying the
outer surface with thorium salt solutions or cal-
cium chloride solution. This treatment, how-
ever, is not a permanent method of equalizing
surface potentials because of the solubility of
these salts in water. Powdered carbon or alu-
minum is better for this purpose. Strips of
metallic tape have been tried but the objection
to this method is the excessive weight.
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LATEST PATENTS

Ice-Rescue Device

No. 1,677,236, issued to Harrietie Ensley-
Hodgson. The above device comprises a
portable open frame awhich can be bridged
over the hole in the ice and affording a
ceniral manhole through «chich the person
may escape. In order to increase the span,
arms may be attached to the outer frame.
The frame is provided at warious points
with cables, so that it may be held by res-
cuers at a distance. The mesh awork is of
awires and the rings are best made
of aluminum tubing.

Sound Recording and Reproduction

No. 1,681,376, issued to Homer C. Snock.
The system shown below is a telephonic de-
vice comprising a cathode and anode and a

means of producing a potential difference
between the electrodes. Sound awaves may
be recorded permanently in an undistorted
condition upon a film. The invention in-
wolves a distortionless amplifier and a pho-
tographic recording device, A wariable
beam of light falls upon a photo-electric cell
as shown.

Toy Electric Engine

No. 1,678,397, issued to Joseph Koenig. The
mechanism below has a pair of electromag-
nels with an armature pivoted between them
and projecting into the cylinder. A rod is
connected to the upper end of the armature.
After the switch is closed and the shaft
rotates, a pin automatically makes and
breaks contact supplying first one and then
the other magnef with current which imparts
a reciprocatory motion to the connecting rod.

Notice to Readers:

These illustrated and described devices
have recently been issued patent protection
but are not as yet, to our knowledge, avail-
able on the market. We regret to advise
that it is impossible to supply the names
and addresses of inventors of the devices to
any of our readers. The only records avail-
able, and they are at the Patent Office at
Washington, D. C., give only the addresses
of the inventors at the time of application
for a patent. Many months have elapsed
since that time, and those records are neces-
sarily inaccurate. Therefore, kindly do not
request such information, as it is practically
impossible to obtain up-to-date addresses.

Rectifier Electrode

Valve Leak Detector

7
No. 1,682,095, issued to Engracio P, Offe-
maria. The valve leak detector shown here
can be used for indicating the presence of
a leak in a tire wvalve or tube. A liquid
having a phosphorescent characteristic is
contained in a transparent receptacle inio
avhich the air from the leak passes, thereby
enabling the user to see the bubbles even in
the dark. The bottom end is flared out-
avardly to catch air escaping from a punc-
tured inner tube. A pipe within the trans-
parent cylinder provides for the escape of
the air.

Optical Sign Projector

No. 1,682,163, issued to Wm. Arthur Alder.
This device is to be used as an advertising
medium and comprises three projectors. Re-
flectors cause the beams to meet at a common

point. Color filters are arranged to rotate

in front of each projector. Signs or words

so projected are wisible to the observer awith-
out the employment of a background.

wwWwW-americanradiohistorv:-com

No. 1,686,316, issued to Edgar W. Engle.
This invention relates to improvements in
rectifier electrodes and provides a non-film
forming electrode which wwill not disintegrate.
Rhodium is not appreciably decomposed by
a rectifier electrolyte. The film forming
electrode is preferably a tantalum strip.
Both the pure metal and alloys of rhodium
can be used. The strips of the two melals
are bent as shown.

Boat Carrier

No. 1,681,936, issued to Golden A. Hillstrom.
The device shown provides a quickly at-
tached boat support to be used on automo-
biles. A pair of inverted U shaped risers
are mounted on the car and support the boat

in an inverted position. To stiffen the main

portion of the structure, inclined braces are

provided. The boat may be carried with

its prow either toward the rear or the front
of the automobile.

Dynamic Transmitter

No. 1,680,399, issued to Phillips Thomas.

This invention causes the wawve form of the

diaphragm wibration to be translated into

woltage wariations without distortion and

has a moving coil type microphone, which

comprises a magnet member of E shape. The
circuit diagram is shown.
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BUSINESS EXPANSION
Jones: “Do you always advise your neu-
rasthenic patients to have a constant com-
panion.”
Docror: “Always. The companion sub-
sequently becomes another neurasthenic pa-
tient.”"—Wilbur Alexander.

REAL “CLEAR” SOQUP
“My rplate is damp,” complained a traveler
in a London hotel.
“Hush,” whispered his wife, “that’s your
soup.”—Dollard Hanlon.

DEVASTATING BREATH

Said the bibulous
gentleman who had
been reading birth
and death statis-
tics :

“Do you know,
James, every time
I breathe, a man
dies ?”

“Then,” said &
James, “why don’t
vou chew cloves?”
~—John Novick.

A BEE WRENCH MIGHT HELP

ZooroGgy TEACH-

ER (to pupil who

had brushed off a
Z bee that stung him:

“Al, you should
not have done that,
the bee will die
2~ now. You ought to
= have helped her ex-
tract her sting,
which is spirally
barbed, by gently
turning her round and round.”

Purir: “All very well for you, but how
do I know which way she unscrews ?”
—Earle Bennett.

JUST A DRIFTER i

p SgTENCE TEACHER: “Where did Noah
ive ?”

Bricar Boy: “IHe was a member of the

Floating Population.”—Leslie I, Carpenier.

Scientific
Humor

4 oT !
//OOOOOO
10 AGO‘H
b 0S
=0SHK
o) ~ALLPOINTS
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SELF-INDICATING RADIO
First Prize—$3.00
Ding: “What kind of a radio have you
got?”’
DoxG: “The railroad type—whistles. at
every station.”—Earle Bennett.

THROUGH HILL AND DALE

“Terribly rough,” said the stranger on
board the ocean liner.

“Well,” said the farmer, it wouldn’t be
near so rough if the captain would only
keep in the furrews.”—Wilbur Alerander.

ALL jokes published here are paid
for at a rate of $1.00 each; $3.00
is -paid for the best joke submitted
each month. )

Jokes must have a scientific strain
and should be original.

Write each joke on a separate sheet
of paper and add your name and ad-
dress to each.

Unavailable
returned.

material  cannot be

IT AUTO DO
“Every time a farmer used his auto, he
put “Bran” in the radiator to stop the leaks.
When he came home he had “cooked feed”
for his hogs.”"—Deibert lacey.

HOW DOES SHE KEEP COOL

Brices: “Is your stenographer a fast
worker ?”

Wices: “She’s so fast that she has to use
a_water-cooled typewriter with an asbestos
ribbon.”"—ZEarle Bennett.

SCIENTY SIMON SCIENTIST

5\

YEAST SUPERFLUOUS
CHueMISTRY PROFESSOR : “Now, Mr. Jones,
what do you know about Boyle's law ?”
DuMB JoNEs : “Nothing, I never had any
boils.”—Donald Little.

S’TEW BAD
YouNG BRIDE: “Now, dearie, what will
I get if I cook a dinner like that for you
every day this vear?”
Axswer: “My life insurance.”
—Zrederick Birch.

THE OILY BIRD
“Even in the Biblical times it was cus-
tomary to anoint the head with oil, but not
by crawling under an automobile.”
: —Leslie Davis.

MEN-—
GET BUSY

“Is it true that
statistics prove
women live longer

than men?”
“Well, you know
pamt is a great

preservative.” —
Miss Mary Sanday.

MOTOR ENGINEERING
INTAKE: “When _ .

Dorothy opened the ( ]

door, and admitted d

me to the parlor.
Co MPRESSION :

“When 1 gently
took her in my
arms and—

my sweetest kiss.”
ExmausrT:
“When the toe of y
Dorothy’s daddy’s boot boosted me down
the porch steps.”—J. Leo Vanderheyden.

THE LUCK CHARM
“Don’t you know,” said Mr. Johnson, “that
you can't sell life insurance without a
license ?”
“Boss,” said the darky, “I knowed I
couldn’t sell it, but ah didn’t know the
reason.”—FEdward Piranian.
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RADIO ORACLE

30-Henry Choke

(664) James Clarke, Westfield, Mass.
writes :
Q. 1. Will you please supply me with in-

formation about the construction of a “B”
eliminator choke which has an inductance of
about 30 henries while handling a current of
~pproximately 85 milliamperes.

A. 1. The core of the choke coil should be
made from silicon steel laminations, the thick-
ness of each lamination approximately corre-
sponding to Brown and Sharp gauge No. 26.
The core is a single magnetic circuit with
a square cross-section, 1%4” x 1%4”. The core
is built up from laminations of four different
sizes, 78 of each size being required if the
laminations are gauge No 26. 'The largest
laminations are 5%” long by 1%4” wide, the
next 4” long, the next are 23” long, and the
smallest laminations are 1%” high by 23"
wide. The core has four butt joints, a piece
of ordinary writing paper is inserted at each
of the joints to provide the necessary air gap.

The coil should have about 7,800 turns of
No. 26 enameled wire, wound with 150 turns
per layer. This coil should be wound on a
wooden form, then bound with tape and slipped
over the core leg which is built up with the
53%” laminations. The direct current resistance
of this choke will be about 240 ohms.

Television Standard

(665) Robert Knowles, Alameda, Calii,
writes :
Q. 1. At the present time has any standard

been agreed upon for the¢ number of pictures
per second and number of holes in discs used
for television broadcasting?

A. 1. The Radio Mfrs. Assoc. has decided
that as a standard, the system used by C. F.
Jenkins will be employed. This station uses
48 lines arranged so that they follow each other
from top to bottom with the picture scanned
from left to right. Fifteen separate frames are
transmitted every second.

Battery Life

(666) H. B. Wentworth, Trenton, Tenn.
asks :
Q. 1. Can you supply me with a service

curve showing the service hours at various cur-
rents obtained with a medium sized 45-volt
“B” battery.

A. 1. On this page you will find the curve
requested which shows the service record of a
45-volt “B” battery known commercially as a
5 1b. battery. The results shown were deter-
mined by one of the large battery manufacturers
in a series of laboratory tests. This
gives the service hour capacity at
various currents to an end voltage
of 34 volts with the discharge based

While there are many topics of in-
terest to the radio enthusiast, which
could be covered on this page, the
editor finds it necessary to devote
this space to items of timely
interest.

design having a one to one ratio is employed
with the shielded grid tubes. If possible, kindly
publish a circuit diagram showing one of the
radio fréquency stages.

A. 1. On this page you will find a circuit
diagram of a radio frequency stage such as used
in the Hi-Q. A specially constructed radio
frequency coil is used and is illustrated here
also. The primary and secondary both have the
same number of turns, namely, 80. The de-
tector input coil has a tap at about the 20th
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The above graph shows the Sservice

hours awhich may be expected from a

good “B” battery for any given current
dratn.
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turn from the grid end to which the grid of the
detector tube is connected. Each of these sim-
ilar coils is tuned with a variable condenser.
When both the plate and grid circuits are in
resonance, the maximum secondary voltage is
obtained with a low coupling co-efficient. The
loosely coupled tuned circuits really constitute
a band-pass filter. When both circuits are
properly coupled the response curve is about 8
kilocycles wide and slopes steeply on each side
and the response approaches zero much more

P Y e -

TYPE 222 /

rapidly above and below the resonant frequency.
The flat portion and width of the top of a re-
sponse curve will influence the quality of the
received signal. A receiver should be capable
of passing and amplifying a band of frequencies
if the program is to be reproduced faithfully.
Broadcasting stations transmit on a band of
frequencies with the width of side bands vary-
ing to a certain extent.

The tuned R.F. transformers of the Hi-Q
type need four variable condensers but, since
all the tuned circuits are identical, the con-
densers can be used with a common shaft. The
antenna coupler is tuned with a separate con-
denser.

Reducing Antenna Effect of
Eliminator

(668) A. Rampelli, San Francisco, Calif,
writes :

Q. 1. Is there any method which can be
used for reducing the antenna effect of a *B"
eliminator ?

A. 1. A fixed condenser placed in series
with the ground will prove effective. In some
cases it may even be necessary to reduce the
length of the regular aerial or disconnect it en-
tirely. The provision of a counterpoise may
sometimes be necessary. Disconnect the regu-
lar aerial and ground and connect the counter-
poise to the ground binding post. This will
give a slight condenser effect between the light-
ing circuit and counterpoise, thereby increas-
ing the selectivity. Sometimes it will simply
be necessary to move the eliminator away from
the receiver as the signal may be transferred
by induction. Sometimes it will be helpful to
provide a radio frequency choke coil in series
with each output line of the eliminator with
by-pass condensers placed between each output
terminal and the B negative. This will isolate
the R.F. currents and prevent them from get-
ting into the plate circuits of the tubes.

Push-Pull

(669): B. C. Koller, Toronto, Ont., Canada,
writes :

Q. 1. How can I arrange my push-pull
stage so that the 210 power tubes will show
the same plate current reading?

A. 1. The amplifier tubes may be brought
to operate at the same plate current by light-
ing them from separate filament transformer
windings. [Each winding should be provided
with a center tap or a center tap resistor and
two grid biasing resistors will be required
instead of one. One end of each grid biasing
resistor is connected to the center tap of the

transformer filament winding. The
other end of each grid bias resistor
is connected to the B—. The cen-
ter tap of the push-pull input trans-

on an inteérmittent service of 2
hours per day. The current from
a “B” battery to a tube does not
remain constant but drops off as the
battery voltage decreases. To es- b
timate the service hours of batter-

ies, it is necessary to know the av-
erage working voltage of these
batteries. The average working
voltage of a 45-volt battery between

45 volis and an cnd voltage of 34
volts is 39.5 volts.

Screen Grid Hi-Q

(667) R. Henly, Niagara Falls,
New York, asks:

Q. 1. 1 would appreciate your
giving me some information con-
cerning the radio frequency stages
used in a Hi-Q circuit. I under-
stand that a transformer of new

Above is the schematic diagram of 1
of radio frequency, such as is used in the Hammerlund 11i-Q 1929
The radio frequency transformer is also shown
and consists of two identical coils, both having the same number
The circuit is, in fact, a band-pass filter arrangement.

model receiver.

of turns.
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a typical shielded grid stage

©  former is also connected to the B—
lead. Resistors of about 1,900
ohms each should be used when
employing 210 tubes. With this
arrangement, if one tube does not
function properly, the second tube
will not be overloaded.

Q. 2. Is it possible to control
the first audio stage, so as to cut
down the hum.

A. 2. A high resistance poten-
tiometer having a resistance of
500,000 ohms, if connected across
the secondary winding of the first
audio transformer, with the grid of
the tube connected to the movable
arm, will provide a means for con-
trolling the strength of signal and
hum fed from the detector and the
first audio tube.
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New Radio

Voltage Regulator
{METAL CASE

Ui

Above is the line woltage regulator whick can be installed

in & few minutes. This device keeps the output regulated

to 110 wolts even though the input may wary from 90 to
120 wolts. A black metal case encloses the regulator.

/ OUTPUT
REGULATED
TO

INPUT 90 V.
TO 12OV.AC.

THE life of the new A.C. tube is materially shortened if
the filament is operated at voltages in excess of the
normal value. To meet this difficulty, a Chicago manufac-
turer is now making a constant voltage regulator, the out-
put of which remains at 110 volts despite any variations in line
voltage. Aside from lengthening the life of the tubes, the de-
vice also prevents volume changes due to fluctuations in the
supply voltage. When a voltage lower than that specified is
applied to an A.C. tube filament, the amplification factor falls
off. It is evident, therefore, that for efficient A.C. operation, a
device of this nature can be used to advantage. It must not,
however, be confused with the line voltage reducer which
merely brings the voltage within a safe value but does not
compensate for fluctuations.

Line voltage reducers simply consist of a fixed or variable
resistor placed in series with the A.C. line. The regulator
shown here is housed in a metal case and contains no moving
parts, liquids of any kind, ballast resistor or tubes, Installation
can be made easily. The plug from the regulator is inserted
in the light socket and the plug from the eliminator inserted in
the receptacle on the regulator. A pendant switch is provided
for turning the voltage supply on and off.

Shielded Hook-Up Wire

THE use of the shielded grid tube in radio receivers is in-

creasing rapidly. A progressive radio concern in Chicago
has made shielded hiook-up wire available to home constructors.
It is a well-known fact that the grid and plate leads from the
222 tubes should be shielded for proper results and this wire
has been made with this view in mind, Of course, it can also
be used for the grid and plate connections with regular vacuum
tubes as well as with the shielded grid tube. A flexible woven
metallic sheath covers the rubber insulated stranded wire, per-
mitting it to be bent in any desired position. The #heath on
the wire should be grounded.

The shielded jook-
up avire is shown in
the illustration at the
left. The tinmed
stranded copper con-

TINNED COPPER

STRANDED ductor is first covered
CONDUCTOR 2 .

with a rubber insu-

—— lation, and then awith

LA o a  woven metallic

sheath awhich renders

tt admirably suited

for use azith shiclded
grid tubes.

Devices

Dynamic Reproducer Unit

AMONG the few really good dynamic speakers which have
come to the attention of this department is one made by a
California radio company and is illustrated here. A D.C. model
is shown, although the manufacturer provides A.C. types and
also complete speakers in cabinets or consoles. No rectifier is
provided as the field winding is excited with a direct current of
40 to 80 milliamperes at 75 to 150 volts. The field coil is there-
fore wound to a high resistance, 1,900 ohms, to enable its ex-
citation from a power pack. With suitable filter, it can also
be used from-the direct current line. A flter is provided which
cuts off any frequencies above 5,000 cycles, so that disturbing
effects and tube noises in the set and amplifier are not repro-
duced. Unlike magnetic speakers, its response 1s good and
free from resonmance peaks. The radiator or cone has heen
partly corrugated to allow maximum excursion. A chamois
ring supports the cone about its periphery.

|

l
|

CORRUGATED  FELT RING |

“RADIATOR

The electro-dynamic speaker described in the text is shown abowve.
All important features have beem shown. The field awinding is
excited with a direct current of 40 to 80 mils at 75 to 150 wollts,

High Voltage “B” Battery

WLELL-KNOWN battery manufacturer is now producing
a high voltage “B” battery which can be used in photo-
electric cell and neon tube ex- BAKELITE
periments. They will soon be BINDING POSTS
made available to the trade as )i )y
part of the television equipnient. B
Two types are made at the I"
present time, one delivering 108 Y~
volts and the other 144 volts. 1 il
The nominal initial amperage in e Ao
both batteries is 5 amperes. In 144
their  construction cylindrical e
cells are soldered together in
tubes which give them a rigidity
not possible with other types of
construction. All parts used in
the assembly are of insulating
materials and thoroughly im-
pregnated. A waxed cardboard H
case furnishes a waterproof |
covering. Taps are provided so i
that a choice of voltages are ob-
tainable. The larger type of bat-
tery is 15 in. high, 334 in. wide,
and 2% in. }deepd; the other is
1334 in. high and 3 in. square. r
I/?l emergg;ancy these batteries  -WAXED CARDBOARD CASE
may be disassembled by chipping
off the top seal and slicing off
the paper bottom. This exposes
the ends of the tubes of the cells
which can then be tested with a
voltmeter, thereby determining
if they are still good.

+36 +I’08 +72

+54 'H’44

Two types of the new high
woltage “B” battery have been
1llustrated above. Both are en-
closed in waterproof cases. As
will be seen, these batteries
are long and narrow, thereby
lending themselves to casier
installation.

Names of manufacturers supplied wpon request.
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Height of Airplane Determined by Reflected Wave

in a plane during test. Obser-

Another Method

vations were also made with a
barometric altitude meter as
well as the radio altitude meter
and logs of the flight con-
structed as shown. The radio
echo enables the measurement
of the height above the ground,
while the barometric log only
gives altitude over the starting
point.

As an example, let us sup-
pose an aviator wishes to reset
his barometric altitude meter
for the actual level of the

T has also been suggested

that two antennas with an
oscillator in each be used. Oie
antenna may have a wave-
length of 10 meters and the
other 11 meters, so that the
beat frequency between the
two may be detected and ob-
served. The maxima of the
beat frequency will occur at
heights of 80 {t., (25 meters),
240 ft., (125 meters), etc.
Such a scale of indications
may be a guide for landing

ground. He will put the
graphic radio altitude meter in
operation and proceed to climb.
The amplitude of the wavy
line will give an indication of - )
the height above the ground. If a more accurate determination
is wanted, let us assume that he can change the wavelength
of the instrument about eight per cent by pressing a key. By
periodically pressing the key, two graphic curves can then be
traced one, let us say, for 100 meters and the other for the
wavelength of 92 meters. The phase relation of the two curves

/ANTENNA

"WEIGHT

The antenna shield tube extends from the rear of the plane to the

cockpit. The antenna wire is wound on a reel enabling its length

to be waried. A sectional view of the antenna shield tube showing
position of avire and aveight also cppears.

will be shown on the graphic record. If they are in phase,
then the distance travelled by the returning or echo wave may
be measured in whole wavelengths for the two transmitted wave
frequencies. Thus, the 100 meter wave may have travelled 12
wavelengths and the 92 meter wave 13 wavelengths. In this
case, therefore, the distance above the ground would be 600
meters or 2000 ft. If the variations of the two records are
180 degrees out of phase, it can be concluded that the altitude
is either 300 meters or 900 meters. However, the amplitude
of the echo will indicate which of the two indications is correct.
The barometric instrument can thus be definitely calibrated
with reference to the ground.

GRAPHIC
RECORDER

[TTANTENNA

The circuit diagram of the radio echo receiver is reproduced here.

The graphic recording device is connected to the output as shown.

This principle will be applied for practical aerial navigation and

continuous graphic records awill make it possible to identify the

course flown wwith maps and previous experience. Such logs
may also be used for surveying.

The antenna shield tube attached to the back portion of an air-
plane is shown above. The length of the antenna can be regulated
by the operator or the nawigator.

in fog or at night. If the
oscillators are set at an in-
terval of 2 per cent between
them, then a maxima scale is
obtained with steps five times as large as those obtained with
a 10 per cent interval between the oscillators. At 400 ft. (125
meters) the strongest maxima will occur and these two scales
may be used in succession. It is also possible to have green
and red indicating lights glow at 1200 and 400 it. for the
approach, and at 240 and 80 feet for the final landing glide.
A third scale may then be established by measuring the
radio frequency of the antenna oscillators which will
pass through maxima at 45 and 15 feet.

Landing in Fog

IT is expected that other radio indications will he
established to determine the position of the landing
fields. Such signals may be received by the same radio
set as the altitude indications and may be brought to
the aviator’s attention by oral or visual indicators with-
out interfering with the operation of the radio altimeter.
If these radio indications of height and position are
combined with a landing device of a mechanical na-

ture touch’

ing the —e e

groun(l i)..t S ;—1 T "“—1—_*7 -t +._|_ -
about 15 feet, it is [Tl LI LI Bl bdaidd 4 T
{feasible in the opin- TR e _-_l.‘_._'_

ion of aviators that
safe landings may
be made in fcg
without any vision
of the landing field.
These devices, to-
gether with neon
beacons and radio
beacons, add great-
ly to the safety
factor in flying.

So accurate is
the radio altimeter
that in the tests,
Dr. Alexanderson,
blindfomled, and
using headphones
determined the ex-
act altitude above
the ground up to
1600 ft. by count-
ing cycles of tone.
Every time the air-
plane changed alti-
tude by half a
wavelength, the
whistling note of
the signal went
through a complete
tone cycle from a
low pitch to a high
pitch and then back
to a low pitch.

L1 o __"._l_x_‘.J_,..*T..._‘
ALTITUDE MEASUREMENTS [ |.i-f

| RADIO ECHO ANO BAROMETER IL HEl I
LA

4 =———— RADIO ECHO
I =» m = x BAROMETER

Observations made with the radio altitude
meter and a barometric altitude meter are

shosen in the above graph. Thus, observa-
tions by tawe independent means are obtained
by the aviator. Altitudes up to 4000 ft. are
shown. The barometric log gives altitude
over the starting point, and the radio log
gives actual altitudes over the ground.
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DEPARTMENT

The

IME and time again radio communication has come to
the aid of the aerial navigator and proven its inestimable
value. Again radio has helped the aviator to keep on
his course by means of the radio beacons now employed. The
most recent use of these invisible waves has been in the
development of
what may be termed

Radio Altimeter

turning wave or echo, in relation to the transmitted wave must
be determined but a direct measurement of phase is difficult.
It was found during the tests, that the reflected wave modifies
frequency of the original wave and that this change is depend-
ent upon the strength as well as the phase of the reflected wave.

These changes in

irequency are used

a “radio altimeter”
designed by Dr. E.
F. W. Alexander-
son and his asso-
ciates, at the Gen-
eral Electric Co,
in Schenectady,
New York. Dis-
tance measurements
have been made by
sound waves and it
is simply necessary
to measure the time
for the return of
the reflected wave.
However, with ra-

to detect the phase
of the reflected
wave. It had been
assumed that the
reflected wave
would only modify
the phase but not
the frequency of
the original waves
or oscillations.
Practical tests were
made and it was
found that an oscil-
lator was acted up-
on by external
forces. Thus, if the

dio waves travel-
ling at a speed of
186,000 miles per
second, the time in-
terval becomes ex-
tremely short and
necessitates the use
of other means
of measurement for
the return of the
reflected wave.

tude.

The above photograph shows the equipment used on the plane for ascertaining the alti-
Graphic records are made with the device shown on the right hand side of the
photograph ahile the receiver is at the left housed in a metal case.

force coming from
the outside is in
phase with the re-
storing forces
(those forces which
are contained in the
oscillator itself),
the oscillator will
swing to a higher
frequency, but if
the force on the

outside is out of

Measuring phase, the oscillator
the Time A4 graphic record of the frequency variations is shown abowve. The radio altimeter meas- will change to a
ures the distance achich the reflected wave has traveled. This can be accomplished in lower frequency.

HE time inter-

val can be meas-
ured in units equal
to the time of one
cycle of the antenna current
and the time interval of the
echo or reflected wave is then
equal to the number of wave-
lengths which the reflected
wave has traveled from the
antenna to the ground and
back again. Now if this dis-
tance is changed or varied by o
an amount equal to a fraction
of a wavelength, then this
variation will manifest itself

taco acays, by measuring the strength of the returned aave or by the number of cyclic
changes in phase which this avave has passed through,

This is true in both
mechanical and
electrical oscillat-
ors.

Radio Altitude Meter

HEN it was learned

that the change of phase
of the reflected wave caused
a corresponding change in
the frequency of the an-
tenna oscillator, a basis had
been established for a radio
altitude meter. The distance
which the reflected wave has

in a corresponding variation TRANSMITTED REFLECTED traveled before returning to
of the phase of the reflected WAVE = —mo)m——————(-- WAVE the antenna can be measured
wave relative to the phase of (MODIFIES in two ways; either by the
the original or transmitted FREQUENCY OF strength of the returning
wave. If the distance is TRANSMITTED wave which determines the
varied by an amount equal to \_\‘ )~ WAVE) = frequency change or by the
several wavelengths, then the ~— (- TSl number of cyclic changes in
phase in the returning wave — VARIATION OF PHASE phase which the wave has
will go through a correspond- B ,7./ RELATIVE TO PHASE  passed through before return-

ing number of cyclic changes
of phase. If means are pro-
vided for determining the
phase of the reflected wave,
then the number of cyclic
changes can be counted and
it is thereby possible to make
measurements of the height
above the ground. Thus, we
see that the phase of the re-

___________ OF TRANSMITTED
WAVE 1S RECORDED

t ; the altimeter
A signal is sent out from the plane and the reflected
aave is picked up.

This illustration shows the principle upon avhich
works.

ing to the plane.

Graphic Record

EASUREMENTS are
made with an instru-
ment that traced a graphic
record of the frequency vari-
ations. One of these records
1s shown here and was made


www.americanradiohistory.com

»

Science and Invention for February, 1929

The photograph above and that at the right show the apparatus
as used with an arc lamp. A leas focuses the rays from the
lamp so that they comverge upon the mirror which reflects them.

ing. Even when made of gelafine, on which a fine grating pat-
tern is photographed, its mass is many thousand-fold that of an
ascillating mirror which has an area of 1-1,000th of a square
inch and which weighs 1-1,000,000th pound—about as much
as a small grain of white sand. Such a grating may be oscil-
lated at television speeds by attaching it to the moving coil of a
dynamic speaker element by energizing the coil with upwards
af 50 watts. Such power is, of course, beyond the limitations
of a home-receiver; amnid, consequently, the valve having a grid
which must be oscillated is impraciicable for general adoption.

k]

h
'
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Still another valve comprises an oscillograph or escillator which
throttles a single filamentary ray of light a few hundredths of
an inch thick; the speed and accuracy of this device is satis-
factory, but the almost negligible quantity of light which ig
controlled is inadequate except for small pictures.

Multiple Beam Method

PROMISING method, shown in the accompanying views,
consists in simuitaneously valving several humdred thim
beams by means of reflection from (Continued on page 998),

Television in the Schools

T sy, T —— - —.—_--ﬁm_.m._w“4-—a-——-_——

T

TR

Television is now recogaized as a rapidly developing science which

is the outgrowth of radio. Many,schools have been established or

Bave taken on an extra curriculum for teaching radio. Now the

theory and building of television receivers is also being tanght at
the Lane Technical High School of Chicago.

This school is ome of the pioneers in teaching the theory of radio,

as awell as television. Te above photograph shows an instructor

supervising a group of students for constructing televizion receivers

in the school laboratory. Several scanning discs may be scen, as
aell as a completed scanning unit at the left.
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Television Light Modulator

HE intensity
of the light
flashes illumi-

nating a television
scanning disk must,
for sharply deline-
ated pictures, be
varied instantly.
The minimum fre-
quency for credit-
able picture signals
is about 40,000 per
second; so that
each photoelectric
signal derived from
a small point-like
area of the subject
at thedistant broad-
cast station and in-
stantaneously im-
pressed upon the
scanning disk of
the television re-
ceiver be simul-
taneously translated
into a flash of light
which has an in-
tensity and persist-
ency corresponding
to that,of the broad-
cast signal.

Existing
Methods

EVERAL de-
vices have been
used, with varying
degrees of success,
for grading the
brilliancy of the
rays which produce
the television im-
age upon the scan-
ning disk of the re-
ceiver. The modu-
lator now Deing
used by many ex-
perimenters is the
two-electrode glow
lamp, filled with
neon gas. The
characteristics of
this lamp are such
as to render it par-
ticularly adaptable
for high-speed light
variations, which
are a requisite for
receiving clear im-
ages on the receiv-
ing screen or scan-
ning disk. A sec-
ond device com-

} el ety [~

By PAUL L. CLARK

SLOT IN TABLE
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The abowe illustration shows the connections and apparatus used with the light beam modu-

lator for television reception. The beam of light is modulated by gratings and the complete

wvalving is accomplished by a deflection of the oscillograph mirror. The mirror is vibrated

through an exceedingly small amplitude just sufficient to valve a single beam so that the

combined illumination, by collecting several hundred thin beams, produces a brilliant spot

on the television scanning disc. Only low power is required with this system and a spot
of pure awhite light of good brilliancy is secured.

waany americanradiohistons com

prises a flash-light
bulb having a fine
filament connected
to the output of a
regulation radio re-
cetver; the fre-
quency of response
of such a lamp is,
however, insuffi-
cient for television
work, as the time
required for alter-
nately heating the
filament to incan-
descence and cool-
ing it is of too
great duration. A
third method con-
sists in passing a
beam of polarized
light between the
two plates of a con-
denser connected to
the receiving set.
The latter system
is rather elaborate,
but produces a siz-
able beam of good
brilliancy which is
instantaneous in re-
sponse to the radio
signals. Another
valve consists of a
pair of gratings
each having many
fine lines and trans-
parent spaces, one
grating being set
rigidly and the
other vibrated
across the fixed
grating so as to in-
tercept the rays
proportional to the
registration of the
bars and spaces, the
vibratory motion
being secured by
attaching the mov-
ing grating to the
diaphragm of a
telephone, the dis-
advantage of the
latter system resid-
ing in the fact that
high - frequencies
through suitable
amplitudes are un-
obtainable by wvir-
tue of the inertia
of the relatively
heavy moving grat-
(Continued on

opposite page)
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THE EDITOR'S MAILBAG

substance's and protoplasm ; also that the decay of the plant and animals
renders available these stores of food and energy for the bacteria arfd
fungi; which then redistribute the energy and resolve the organic
compounds into simpler substances, making them available for other
cycles of energy.

“This concept is so fundamental to an understanding of the inter-
relations of organisms that an experimental demonstration which would
impress it upon the minds of the students seems most desirable. In
devising an experiment to illuminate this principle the following factors
of the food and energy cycle are essential:

1.) A sufficient quantity of the €lements oxygen, carbon, lhydrogen,
nitrogen, phosphorous, sulphur, iron, calcium, magnesium, sodium, and
chlorine in an available form to permit their temporary storage in
the organisms and in dead organic matter, and shall have at all times
an amount adequate for the im-
mediate needs of the living plants
and animals.

2.) Green plants that will mul-
tiply rapidly and grow vigorously
at all seasons of the year.

3.) Sunlight sufficient for pho-
tosynthesis, but not too intense
for the rapid growth of bacteria
and fungi.

4.) Animals that can derive an adequate food supply directly from
the plants.

5.) Bacteria and fungi.

6.) Moderate temperatures.

“Aquatic plants and animals seem to meet these requirements to
the best advantage. In laboratory practice I have found that of the
available plants, the common alga. Scenedesmus can be depended upon
for the combinations grown throughout the years under laboratory con-
ditions. The common goldfish will live and thrive on this plant as a
food at least for several months. Accordingly, the following experiment
was set up last year and was found to work successfully throughout
the remainder of the school year—seven months.

“A cylindrical museum jar 43 cm, high and 14 cm. in diameter
having a 4otal capacity of six and a quarter liters, was half filled with
a mixture of three parts of tap water and one part of Moore’s solution.
The tap water has the following composition :

Sodium nitrate ......... B 0 0 olploo .66 mg.

“ chlonitle £ 3. o1 5 4o et o .86 mg.

* sulphate . b SRR faa ¥ 3.08 mg,
Magnesium sulphate .............. 90 mg.

“ carbonate ............ 8.38 mg.
Iron L Bl 5000000000 .04 mg.
Calcium ¥ T T e 124.80 mg.
Water ........... WEESEW A 1,000.00 cc.
VA T AR T L 1.70 mg.

#Moore’s solution for the growing of algae is made up as follows:

Ammonium nitrate ................ .5 gm.
Potassium phosphate ............. 2 gm.
Magnesium sulphate ...... 5 A0S . .2 gm.
Calcium chloride ...... 0o oo 5080 .1 ogm,
Iron sulphate .......... teoo o BT BB trace
Distilled water ............ s - I 1,000 cc.

“To this was added 500 cc. of a pure culture of Scenedesmus quadri-
cauda (Tunp) Breb. The algae multiplied rapidly and at the end of
ten days a goldfish 6 cm. long was added to the aquarium. The
ground glass stopper was then put on the jar and sealed air-tight with
laboratory cement. The jar was placed near a west window, but
screened from direct sunlight at all times. The jar was sealed on
Jan. 1, 1910, and was still apparently in good condition on July 28,
when an accident—allowing the jar to stand in full sunlight for a day—
brought the experiment to an end by killing the fish.”

(We are grateful to you for this information and are sure that
those of our readers who have tried this experiment and those science
inséructors in schools and colleges who are conducting the same experi-
ment for the benefit of their pupils will appreciate this additional date.
EpiToR.)

A “Mystic Magazine”
Editor, SCIENCE AND INVENTION :

1 am sending you under separate cover a “Mystic Magazine.” I
wish you would read this magazine and express your opinion through
the columns of your paper. There are some special paragraphs which
I wish you would take note of. You will find on page number 311, that
a writer in this “Mystic Magazine” makes a prediction of war, stating
that if certain conditions prevail, other specified things will surely
happen. Why, I might say there would be a rainbow visible in this
locality on the 18th day of March, 1929 if there happens to be a cloud
and the atmospheric condition is favorable for producing rainbows.

The editor also states on page 315 that a dead person is conscious
of the lamentations of relatives no matter how far away they might
be for the first two or three days after his departure from this life and
that care should be taken against emotion.

it does not occur, we may have war or we may not have war.

The “philosophy” that is taught by this “Mystic Magazine” seems
to have a large number of supporters, so I thought it might be to
the interest of your readers to expose the fallacies of this sect. Ever
since [ became a reader of Science AnNp INVENTION, formerly Electrical
Iixperimenter, I have been heartily pleased with your earnest endeavors
to direct the footsteps of your subscribers into the path of truthfulness.
and to expose the by-paths of falsity and fraud in which so many
are prone to walk.

RaLEicHE D. STRICKLAND,
Camp Hill, Ala.

(This magazine predicts war a year from the date of issue. A yeor
from now no one will remember this article. Of course, there are
wars being waged constantly; if mot between nations, then between
tribes of South African or South American natives. The chances are
that the predictor is correct. You might predict that war will take
place at the end of this vear, or the early part of next, and always be
right. Even a punitive expedition could be called a war, depending
entirely on how you look at it. The prediction as made depends upon
a wvariable factor; hence, there is a still smaller possibility that the
author would be wrong. If the rainbow occurs, we will have war; if
In either
event, the individual drawing up this horoscope can claim his pre-
dictions as being accurate.

The idea that a dead person is conscious of the lamentations of his
relatives for three days after he dies is not a bad suggestion to bring
home. There is of course no scientific basis of truth for a statement
of this nature, just the same as there is no basis of proof for a state-
ment that the dead person is not conscious of anything that happens
after death takes possession of his earthly body. This is something
no scientist knows, regardless of how well educated he may be. There
seems to be quite conclusive proof, however, that what occurs after
death will forever remain a mystery, just the same as those things
which occur before birth remain mysteries.

Again we may recall any of those who have practically been snatched
out of the grim hands of death, after having been rescued from drown-
ing and resuscitated perhaps an hour or so after they went down for the
third time. They remember the coming to. They may vemember that
they went down for the first or possibly the second time, and that they
called for help, but the interval between the time when they heard the
music and entertained pleasant dreams until that time when they were
gradually coming back to consciousness is a complete blank. In view of
this, perhaps death has not the proverbial sting attributed to it.—EDITOR.)

Exposés
Editor, SCIENCE AND INVENTION :

I enjoy seeing some one exposed who is robbing poor innocent people.
If any one with even a high school chemistry course had looked at
the “Ionaco,” they could have told you it was all the bunk. The way
they advertised it, claiming it to cure every disease heard of, was
enough to show it up. Some time ago I saw in a magazine an article
written by a prominent physician, warning the public that if the medical
world knew a cure for cancer (which I believe the Ionaco was sup-
posed to cure), they would surely let it be known, and cure some of
these people that are not expected to live the year through.

AppisoN G. HARDEE,
Palmetto, Fla.

(Many quack remedy wmanufacturers publish and broadcast talks
against the medical profession and the Awmerican Medical Association.,
Every excuse for an attack has been used, every cudgel employed to
interfere with the excellent work of spreading the tyuth. The state-
ment that a physician would give o the world any news concerning
the discovery of a cure for any disease is correct. Insulin is only
one example.

Not so wvery long ago this editor was requested to investigate a
diagnostic machine, by three of the state’s most prominent medical men
in the profession, and these men were also leaders of several local
medical socicties. The surprising part is not that they were more than
ready to be convinced of the operation of the diagnostic machine, but
they were even cager to purchase or lease such an apparatus at a fabu-
lous price. These men had given the operator three samples of blood
to be *“‘diagnosed.”” The blood came from ill patients. The diagnosis
were correct tn each instance.

Following a conference, the wmachine was once wmore tested and
failed in dozens of cases. The reason was obvious—the ““spy” was
prevented from seeing hospital records of the patients hence he could
only hazard a guess. This merely indicates to what extent medical
men and societies will go in order to arrive at the truth. Were we
confident that the machine would even give an approximate reading
which could be consistently repeated for the same cause or illness,
Science anp INvENTION would have had a story, and the medical world
a new science. Rescarch to improve such a machine would keep all
the medical doctors busy for the rest of their lives. So when a person
broadcasts anti-medical propaganda, just pry into the merits of his
own panaceas and find out what he is selling,
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F ORUM-—

SCIENCE AND INVENTION desires to hear from its readers. It solicits
comments of gemeral scientific interest, and will appreciate opinions on
science subjects. The arguments pro and con will be aired on this page.
This magazine also relishes criticisms, and will present them, whether

Communicating with Mars

Editor, SCIENCE AND INVENTION :

Here is an idea that seems to have been overlooked by many experi-
menters and scientifiction writers: It is impossible t6 communicate
with Mars by radio in its present
form because of the intervention
of our old enemy—static. The
surface of Mars is a very dry des-
ert and the only place on earth
having similar atmospheric condi-
tions is northern Chile. At the
Smithsonian solar observatory in
Chile, it was found that radio re-
ception was entirely impossible at
any time because of the continuous and uproarious static. It is evident
that any possible Martian radio system would have to be entirely dif-
ferent from ours.

The fact that light passes through the Martian atmosphere with little
interference suggests that very short wavelengths might be used there.
It would be interesting to learn just how high up the scale of frequen-
cies the common static disturbances go. There must be a virtual limit
somewhere because static electricity only produces light and heat under
exceptional conditions. On
Mars the reflecting layer in . .e o -

——

caustic or not. So if you have anything to say, this is the place to say it.
Please limit your letters to 200 words or less, and address your letters to
Editor—The Readers Forum, c/o Science and Invention Magazine, 230 Fifth
Avenue, New York City.

continue to be so. I felt it only proper to write you a letter upon
this anniversary.

I still have the old copy of the Electrical Experimenter. At the pres-
ent time it is dog-eared and tattered. The cover came off long ago,
and now lies folded inside. When I found it the other day I spent
a half hour looking it over, for it was the first magazine 1 ever bought.
I was nine years old then. It was a hot day and I rode into town on
the wagon with my father. He gave me a quarter to spend, more
than I ever had before, except in my little bank. In the drug store
I looked over the candy counter and the list painted in whiting on the
mirror of the soda fountain. It was so hard to decide how I wanted
to invest my fortune. When I progressed as far as the magazine racks
I saw the mono-flier on the cover. And so I bought that magazine and
proudly carried it out. I can still remember the puzzled look on the
drug clerk’s face when I asked for it.

I read that magazine through and through. Except for religious
magazines, it was the only literature in the house besides the news-
paper. Your story, “The Magnetic Storm,” was long a puzzle, because
it was the first bit of fiction I had ever encountered, and it was not
labeled. (If it had been, the magazine would probably have followed
a “Boy Scout” hook a neighbor gave me the preceding Christmas, into
the stove.) I hardly understood a fourth of the rest of the magazine,
but what I did understand persuaded me to buy another copy the
next time I had a chance,
which happened to be the
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lower than it is here and its
curvature is greater.
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IN FEBRUARY “AMAZING STORIES”

i It would be an untruth to
( state that this magazine
changed my course in life.

Joun B. PrartTs,

Wallace, Idaho.
(Is it not possible that in
spite of the fact that static
may be uproarious on Mars,
that the Martians, because of
their greater advancement
along the evolutionary field
—assuming, of course, that
they have advanced as rap-
idly as people on this earth
—may likewise have im-
proved radio to such an ex-
tent that static does not
bother them in the least?
That being the case, there
should be no difficulty in
communicating wvia radio.

Y
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THE CAPTURED CROSS-SECTION, by Miles J. Breuer, M.D. By
mathematics, one Simon Newcomb, an eminent scientist, proved the
impossibility of flying machines. By mathematics, many a scientific
theory has been proved and disproved equally absolutely. The Fourth
Dimension is no exception. In this story, the scientist not omly does
a lot of interesting figuring, but he actually introduces an entirely new
method to supplement his figures, which seems quite plausible, and in
the story, at least, proves very effective. Dr. Breuer knows what he
wants to say and knows how to say it. He keeps the reader in com-
plete absorption and anxious suspense to the very end.

THE SIXTH GLACIER, by Marius. A serial in two parts (Part II).
In the concluding chapters, the author continues his story in the same
engrossing manner, to tell about the further devastations caused by the
still fast omcoming glaciers, while the earth still moves in the frigid
volume of space. Why and how the world is finally rehabilitated is well
told in gripping detail.

PHAGOCYTES, by A. H. Johnson. :
more specifically, until William Harvey, the scientist, discovered it,
we knew nothing about blood circulation. This story deals with just
this subject in such a manner that you get 99% good information in a
most delectable manner. Perhaps there will be more stories telling _us
what is going on in the great mysterious machine we call “The Human

Until comparatively recently, or

CAy

EA3

36

Yet I believe it was the first
factor to direct my attention
to something nearer than
heaven. My scientific knowl-
edge since that time has al-
ways been ahead of that of
others of my age whom I
know. At present I do not
intend to pursue amy branch
of science (due to my finan-
cial situation) but I may in
the future. Such knowledge
as I have I find extremely
useful, however. In every
issue of SciENCE anD In-
vENTION I find facts which
increase my opinion of it.
Though I now regularly

They may likewise be using Body.” We recommend this unusual “story” heartily.
frequencies t'here.ezther much J MERNOS, by Henry James. Seven new planets were discovered in
greater or infinitely smaller d 1928. Professor Pickering is supposed to have found an extra Nep-

read eight magazines, I am
always eager to get my first
love. And I would hardly
consider it right to let this
day go by without telling
you that an old reader ap-
preciates your work and

thanks you for your attempts

U
than ours for communica- tunian planet far begond the orbit of Neptune, and he gives its diameter, P
tion. Perhaps by this time its mass and its orbit, though it has not been found by the telescope.
9 g “Mernos” is a charming interplanetary extravaganza about a new—
they ha'ue.e'uql'ued systems thus far undiscovered—planet, which will delight the reader.
of communication 'wl?xch dis- | nd S thers. ,
pense with radio entirely. 9 r
There is, of course, onl ]
, of o = — € =13 D¢ D€ ==

one objection to the possible 25 w2
use of radio in interplanetary

conununication, and that is whether the Heaviside layer acts as a per-
fect insulating medium or whether this reflects only waves of certain
frequencies and passes others. It may also produce a condeuser effect
and the opposite side of the layer may be charged by a charge on
the inside.

Of course, there is no objection to the use of light.
ways be employed for interplanetary communication.
entails expensive installations.

It may also be that the Martians have telescopes of such gigantic
power or size that they can see that life actually exists on this planet.
Surely the construction of the Erie Canal or the Panama Canal or the
evolution of a city of any size becomes an observable fact. Vast forest
fires might likewise be recognized. Perhaps the Martians communi-
cated with this earth or attempted to do so thousands of years ago and
have long since given up hope of possible communication. Then, on
the other hand, these same Martians may never exist. We can merely
conjecture—EDITOR.)

This could al-
Such a system

A Bougquet Plus

Editor, SCIENCE AND INVENTION :

Exactly ten years ago today I bought my first copy of one of your
magazines, the August, 1918, Electrical Experimenter. Since that
time I have been as regular a patron of your publications as the
finances of a small town poor boy student would permit, and I shall

to popularize science.
Josepn M. WiLson,
Gridley, 11

(We are certainly glad to have had you as a reader for ten years,
and we hope that you will continue to read this publication for many
times that number of years more.

Well, we promised to publish bouquets and brickbats. This letter,
#no doubt, belongs to the former class and try as we may, we cannot
think of anything to insert, into what should be an editorial comment.
All we can say is “thank you.”—EDITOR.)

Sealed Aquarium

Editor, Scrence AND INVENTION :

In view of the “Sealed Aquarium—A Microcosm” article which
appeared in the September issue of your magazine I thought that you
might be interested in the enclosed article. This report, as indicated,
appeared in the journal of “School Science and Mathematics” in 1911
and was written by E. N. Transeau, now Professor of Botany in Ohio
State University.

“The great food and energy cycle of living organisms has come to
be an increasing and important topic in most courses in biology. The
more recent text-books contain the familiar diagram in ome form or
another which shows that green plants absorb certain inorganic sub-
stances and by the use of the sun’s energy elaborate the food for all
plants and animals; that this food is used either diréctly for the liber-
ation of energy or temporarily stored in. the form of more complex
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and FORMULAS

Edited by
S. GERNSBACK

Thermometer Case

RUBBER CUSHION

THERMOMETER
FITS LOOSELY
IN CASE

THERMOMETER

SOFT RUBBER cusunom/

A neat case for a pocket thermometer can
be made from an old fountain pen as shown.
A soft rubber eraser is cut lo fit the upper
and lower halves of the barrel. If the pen
has a large barrel, the ink container can
be used as a soft cushion. The thermom-
eter should be fitted to slip out easily—
H. R. Wallin.

Test Tube Cleaner

An old hacksaw blade A
can be used for re- %?
mowing solids from a 7
test tube. The teeth

will readily scrape

away any brush re-

sisting solid forma-
tion. If desired, a
wooden handle may
be placed on one end
of the blade and will
provide a handy grip.
— Wirtie Rermsburg.

~——BROKEN HACK
SAW B

o

A

e—s—TYEST TUBE

o
=

Ink Eraser

PIECE. OF
|| BROKEN GLASS

A piece of broken glass makes a good sub-
stitute for steel erasers awhen removing ink
blots. The sharp edge of the glass awill
scrape the surface of the paper, effectively
removing the blot. A piece wwith a round
edge should be selected.—Juan Estolas.

Yellow Sympathetic Ink

Take a thin piece of copper sheeting,
about two inches square and heat it over
a flame until the metal surface has be-
come coated with a black film. Put the
blackened piece into a saucer containing
some strong vinegar, and set saucer in a
warm place for an hour or two. Before
long a green deposit will form upon the
copper. Let most of the vinegar evaporate
and then wash the green residue off of
the copper into the remaining vinegar
and strain this through cheesecloth into
a container to get a clear liquid. Add a
few drops of ordinary household am-
monia to this liquid until it changes to
a blue color.

In writing with this solution it will
appear as a very faint blue color on the
paper, but on holding the paper over a
stove or a flame, the writing will be
seen to change to a yellow.—Contributed
by Kenneth S. Richardson.

How to Make “Sparklers”

Cover an ordinary match halfway up
from the head with glue. Very little
glue should be put on so as not to stop
the match from burning. Daub the
match with iron powder, and shake off
the excess. When dry, the match is
ready to be used. All you have to do
is to strike the match.—Contributed by
Frank Schmulawitz.

Scorched Clothes

If clothes are scorched in ironing, I
wet the scorched part, and cover with
cornstarch, then rub in well. When dry
I remove the cornstarch and all trace of
scorch will be removed.—Contributed by
w. S. Fogg.

Cleaning Spots on Velvet

To clean spots on velvet, cover a flat
stick with a pad of velvet and rub this
on the spot the way of the grain—Con-
tributed by E. L. Dunbar.

A Photographic Kink

The following. is a good method for
obtaining orange and black tones on or-
dinary printing-paper:

The printing-paper is exposed and the
picture developed in the usual manner,
but before placing it in the Hypo, it is
exposed to the sunlight until the white
parts turn a deep orange. It is then put
into the Hypo as per usual, followed by
a thorough washing. The Hypo bath
lightens the orange a trifle, therefore it
is best to let the sunlight turn it a trifling
shade darker than desired. Ferrotyping
will not destroy the color.

It is_ideal for firelight scenes.—Cou-
tributed by Jack H. Thelin.

Heat from Radium

The heat produced by radioactive salts
may be detected as follows: Wrap some
radium barium chloride or other radium
salt around the bulb of a thermometer
with a piece of cotton, noting the tem-
perature. After a short time, the mer-
cury will be found to rise several degrees.

Window Brush Kink

Water can be prevented from running down
the pole of a window brush by taking the
top of a can drilling or cutting a hole in
the middle and fitting it over the handle or
pole of the brush as shown.—F. R. Moore.

Hanging A Clock

A wall clock can be hung
straight by using the
method outlined here. The
clock is hung on the wall
awith the pendulum at
rest and  the bottom
mowed to the right until
a click is heard. A mark
is made on the wall using
any point on the clock
case, shown at C. The
bottom is then mowed to
the left and the same
procedure underiaken.
The space between the
two points A and B is
then divided in half, and
the clock mowed until the
point of the case used
previously is at this po-
sition—Jacob Schmidt.

Extension Drill

A simple method of making an_extension
drill is shown in the drawing. The shank

A
is filed or milled half of its diameter, and
the extension milled about one-half tnch
from the edge. The flat on the extension
acts as the driver and the flat portions pre-
wvent the drill from turning—J. McIntyre.
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Cocoanut Novelties

LETTER RACK
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Cocoanut shells can be made into a number
of useful articles and are ecasily worked.
The shells can be finished in a number of
ways. The abowe illustration shows only

a few of the nowelties made from the shells.
—Harold Jackson.

High Voltage Condensers

Hold the tip of an electric light bulb under
the surface of a salt aater solution and file
off the tip. Wipe dry and seal with sealing
wax. Wrap a sheet of tin or lead foil
around the outside and a high voltage con-
denser is made. A number of these con-
densers can be connected together as shown.
—Raymond B. W ailes.

Ring Pencil

By the combination of a small lead holder
awith a metal ring which slips over the fin-
ger, the annoyance of lost pencils is obviated.
The ring pencil is shown abowe.
—G. Solkover.

Cleaning Typewriter Type Faces

Most typists in cleaning the type faces
of their typewriter use a varied collection
of materials, running from a can of ben-
zine to a bent hairpin. A much simpler
and cleaner method can be provided by
the use of an ordinary blotter. Insert
the blotter into the typewriter. Then
throw the keys into ‘“stencil” position by
the operation of the mechanical device
which controls that feature.

With the keys in stencil strike each
key several times. Make the touch rather
heavy and the blotter will absorb all
superflous ink and dirt from the type.
If the grime in any particular letter
proves stubborn, a pin or needle can be
used to remove it. When the type leaves
nothing but the clean stencil pattern on
the blotter, that type is clean and you
are ready for the next one.—Contributed
by Rebert Gregy.

Preventing Steel Tools Getting
Rusty

I find that if steel tools are rubbed with
a warm, fairly dense solution of copper
sulphate, they will not rust easily if left
undisturbed for long periods.—Coniri-
buted by W. E. Colbath.

Drilling Holes in Razor Blades

Drilling holes in safety razor blades is
by no means as easy as it sounds. Re-
cently I tried the following stunt and it
works fine. Take two leads from a six
volt battery or .generator and connect
them to the blade. One lead may be
clamped to the blade, while the other is
used as a point. Remove as soon as the
marked spot becomes red. The same
method may be used on clock springs.—
Contributed by Oscar C. Olson.

Miscellaneous Wrinkles

The leather covering on arch-supports
can be preserved, cleaned and made al-
most immune from cracking by the fre-
quent application of high grade shoe
polish.

To prevent sticking and to enable fur-
niture drawers to slide easily, nail a
small drawing or push-pin at front end
on top surface of drawer runner, on the
track made by sliding of drawer.
Drawers will readily glide on the polished
surface of pin.

To produce a clear smooth edge on tin
or zinc, scrape the edge with an old
scissors blade, this will remove all rough-
ness and is quicker and more efficient
than filing.

When cutting a number of paper pat-
terns and accurate results are required,
place pieces of paper on a piece of glass;
lay the master pattern in position on
paper and cut carefully around by using
a sharp pointed knife; every piece will
be true and the knife point will not be
dulled. When a number of pieces of paper
are cut with scissors at the same time,
no matter what the care that is taken, the
lower pieces will be untrue and usually
longer than required,—Coniributed by
J. D. Calvert.

. ywwawwamericanradiohistory com

Fibre Washers

Insulating awashers can be made, from an
old telephone fuse by holding it in a wise
and sawing off pieces as shown. Any de-
sired thickness can be made for warious
purposes. The fibre tube of a telephone fuse
is wery solidly packed.—Harold Jackson.

Straightening A Tree

o {: QU

4 &1 s, by
\ﬂM«\"'l -/5).“,:. %{’y‘«;’}{,’ ’:" e
et D r',,v,‘
A leaming tree may be straightened to an
upright position in a short time by using

a tent guy-rope and a peg as ullustrated.
—Fred Cornelius.

Drawing Wires

DRAWING

WIRE WITH

A DRILL
GAGE

Soft metal wires can be reduced in diameter
by drawing through a drill gauge as shown.
—George Solkover.
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WOOD-TURNING

By H. L. WEATHERBY

ARTICLE NUMBER 8 IN A SERIES
A LANTERN-TYPE FLOOR LAMP

or another to turn something that is longer than his

equipment will permit. Oftentimes, too, we hesitate to
turn long, slender articles because of the vibration that goes
along with such turning. By breaking such work into divisions
or sections, however, it is a simple matter to turn long work
in a short lathe and after it is assembled and glued together,
no one but the maker will be the wiser.

NEARLY everyone who has a lathe wishes at some time

Turning a Floor Lamp

E offer this month, for the readers of these articles, a

floor lamp of the lantern type, which is so popular at
this time. The standard is a long slender column broken into
two or three pieces and fastened together with round mortise
and tenon joints. With pieces of the length indicated for half
the post there will be more or less vibration, but aside from
that no difficulty should be experienced in the turning.

Preparations of Material

LL of the pieces for the standard or column should be glued
together as_the photographs indicate with a groove down

the center to care for the cord. It would be impossible to bore
these sections, therefore the hole must be made in the manner
indicated and plugs glued into the ends of the holes to permit
centering in the lathe. This groove may be cut with a machine

FLOGR, 1LAMP
DETRIL, OF SHRUE ;1
\. :
87
PRRCHMEN'
BOTTOM RING

The details of the shade for the floor lamp are showwon abowve. The
parchment is glued to a ring at the top and bottom, and the
cap and base fastened to these rings.

saw if available, or with a combination plane, or evenly with
a chisel if none of the other tools are at hand. Cutting with
a chisel will prove a laborious procedure and should be avoided
if possible. F

When these grooves have been cut and plugs for each end of

each section prepared and the faces smoothed, glue the parts

together, being careful to get sufficient pressure with the clamps
to insure a good joint. After the glue has been allowed to set
the sections are ready for turning.

One end of each piece should carry a mortise while the op-
posite end should have a corresponding tenon to fit into the
mortise of the next piece. These mortises should be bored with
a three-quarters to one-inch bit to a depth of about one inch.
The centering on the lathe should be done then with the dead
center set into the mortise, being careful to center exactly.

— e
23—~
-,/— 1 QIQ
4 4

l'/ - LT 1

Se b
DETRIL OF
PIECE ¢

L T
PLAN OF BASE

Fosten feat to base with Screws, olso
port Ato base in like moanner.

Sections of post ABCDE" are rmorbised
ond glued., Section C ond D moy be turn.
ed in one piece, if length of lothe will
permit.

t
<
-~

The above illustration gives the dimensions of the stand and base.
The pieces for the post are glued together with a groove in the mid-
die aohich should be plugged at both ends for centering in the lathe.

For those who have followed these articles, the actual turn-
ing of the post itself calls for no detailed explanation.

The Base

HE pattern for the base should be laid out first on a piece
of paper or cardboard, cut out and marked around on a
twelve-inch square piece of wood, which is one inch or slightly
more in thickness. It should be cut close to the line with a
band-saw or hand-turning saw and smoothed carefully to the
lines with file and sandpaper.
The feet can be turned separately or all at one time. Holes
should be bored and countersunk on  (Continued on page 933)
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Building An Electrical Mystery Pendulum
By C. A. OLDROYD
The generation of an electric current by induction and its conversion into motive power can be demon-
strated in the simple experiment described here, which also illustrates the principle of the dynamo.
CONNECTING WIRES ——— WOOD SCREW FIXING HARD RUBBER STRIP 3
— = /:%\,f, — - .
UPRIGHT °
h HARD RUBBER BRIDGE TOP S"I:RIP
‘Dzowgy%fg ' PIECES SEE FIG. 2 ABOUT Y5 THICK
o I \ AND 1" WIDE  lll BOARD FORMERS “
POSITION OF ||| . ; .
SUPPORTING /| | !
WIRES WHEN ||| COILS “A" AND “8" ARE -
COILS ARE ' |: *~ SUSPENDED BY TWO F
FINE WIRES 1
(SEE ALSO FIG. 2) 5T MAGNET
OUTER CARDBOARD
COIL “A" IN e HHERCIE e
Y Base. Zail N [[===———— N | . i mmmuumnmm
BOARD OB =
SECTION
= :
VA FIG. 1 / N\ TABLE TOP FIG. 2 {
FIX MAGNETS TO BASE WITH SMALL BOLTS THROUGH
EXISTING HOLES IN MAGNETS
GLUE DOWEL RODS INTO
BASE AND TOP STRIP

Tawo permanent magnels are mounted as shown in Fig. 1. Similar
poles should face each other. The magnets are “U” shaped.

to his fellow-scientists that when a closed coil of wire
is passed over a permanent magnet an electric current
is induced in the winding.

This principle is the basis on which our dynamos are de-
signed ; it also lends itself to a fine experiment—*“The mystery
pendulum.” The generation of an electric current by induction
—and the conversion of electric energy into motive power—
can be demonstrated in a beautifully simple fashion.

Two large permanent magnets are needed for this experi-
ment, they are “U” shaped. Such magnets can be easily
obtained from discarded magnetos, (Figs. 1 and 2.) The two
magnets are mounted on a wooden baseboard as indicated in
Fig. 1, with their similar poles facing each other. (N oppo-
site to N.)

Magnets from a magneto have already suitable mounting
holes for the bolts; if undrilled magnets are used they may be
clamped to the base with a cross piece over the lower leg.

Over the upper leg of each magnet, near its free end, a coil
is suspended; this coil is shown in section in Fig. 3, and has
many turns of fine wire.

Start and finish of the winding are used to suspend the
coil from small hard rubber bridge pieces (see Fig. 2) mounted

!. VERY long time ago, Michael Faraday demonstrated

Above in Fig. 2 is shown how the coil is suspended ower one
of the poles and Fig. 3 gives the details of the coil.

on the upper surface of the wooden top strip. In this way,
the coils can swing from the suspension wires, like a pendulum.

The start of winding of coil “A” is connected to start of
winding of coil “B,” similarly the finish of one winding is
connected to that of the other coil.

When the complete apparatus is set up, start coil “A” swing-
ing by giving it a gentle push, (Fig. 1.) It will travel over
the end of the N leg of the magnet as shown by the dotted
lines.

As the coil swings, currents are induced in the winding,
these are transferred through the connecting leads to the
other coil “B.” Consequently, coil “B” will begin to swing
on its own account. “A” is the generator and “B” the motor.

Coil “A” will soon begin to slow up while “B” swings with
increasing amplitude; when both coils have the same extent
of swing they will carry on until they both come to rest at
the same time.

If the leads from one coil to the other are crossed, that is,

if the start of one winding goes to the finish of the other, the

coils will swing 180 degrees out of phase.

The only point to be watched in this experiment is that
the distance from the suspension bridge piece to the top of
coil must be equal for both coils “A” and “B.”

avalal
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Simple Instrument for
the Amateur Star Gazer
Constructed at Home

Refracting Telescope
Can Be Built at
Small Cost

By DONALD H. MENZEL, Ph. D.

\y

HE person J =
who attempts FJ// ___ _OBUECTIVE
to build his T~

~e EYE PIECE

own telescope must el \ !
first consider the ‘*:,\,:'DE
following ques- A —-s= =
tions : _ =

1. For what pur- Esa Fi6.3
pose is the tele- -~ o—
scope designed? Is
it to be used for T T T AL MIRROR
critical astronomi- CONCAVE Rl
cal observation, or MIRROR P
just ‘‘looking L Y
around” the sky? W=y i
If the former, n
much more perfect 4
lenses are, of =)« EYEPIECE J
course, required FIG. 4

and the cost of the Jj
instrument accord-

ingly increases. This leads us to consider question number two.

2. How much money are you willing to spend—$5.00, $50.00,
or more?

In this article T shall try to tell you how to build the best
telescope possible with the least expenditure of money. Since
I advocate your using any old lenses that may be in your posses-
sion, the resulting instrument may take on an almost infinite

variety of forms.
N\

Hence it seems bet-
ter to delineate cer-
tain general fea-
tures common to all
telescopes so that
anyone with inge-
nuity can devise
the best instrument
he can from what-
A ever material may
be at hand. .

The Workings
of a Simple
Telescope

ORTUNATE-
LY, a telescope

is not a very com-
plicated piece of
machinery. Its
principal, and most
expensive part, is
the image-forming
device. When light
passes through an
ordinary convex
lens, the rays are
bent or refracted to
a focus. If the eye
is placed ten or so
inches behind this
focus, an inverted

Fi6. 5

- —

—————

PRISMATIC ACTION OF A SIMPLE LENS AND THE SUPERf
L%IO‘RITY OF A LONG FOCUS OVER A SHORT FOCUS OBJECTIVE:/-

White light, if passed through a prism, is
broken up into the rainbow colors, the blue
rays being bent more than the red. The
prismatic action of a simple lens and the
superiority of a long focus over a short
focus objective may be seen above.

BE SEEN HANGING IN MIDAIR

= W
ﬂ//}g\ THE INVERTED IMAGE MAY \
b

A WOODEN FRAME WITH PIECE OF
A>.  OILED-PAPER MAKES AN EXCELLENT.
Zi% "~ SUBSTITUTE FOR GROUND GLASS

<

The principles
of the two types
of telescope, re-
fracting and re-

v

If the eye is placed about ten inches behind

flecting, are the focus of a convex lens, the inverted

shown in dia- image of the object will seem to hang in

gram on the midair. QOiled paper makes a good sub-
Left. stitute for ground glass.

image of the object looked at may be seen hanging in midair
(Figure 1) or it may be viewed on ground glass. If no
ground glass is available, a piece of white oiled paper (or
heavy tissue paper) tacked to a wooden frame (Figure 2) is
an excellent substitute. Thus far, a telescope and camera are
seen to work on the same principle.

At this point, I wish to correct a common misconception.
A person does not look through a telescope; he looks at the
image formed by the main lens. The average eye cannot com-
fortably adjust itself to a distance much nearer than ten inches.
If the distance from the eye to the image is just equal to the
distance from the
focus to the lens,

Fl6. 7 F16.8 the so-called focal-

length, the tele-

\ ‘ scope will not mag-

nify at all. Mag-

nification is accom-

plished by bringing

o pER (mwmesons | the eve closer, bt
TELESCOPES ExTRALENGTHOF UBe || i Order to accom-

15 USED FOR FOCUSING. plish this, a second

lens must be used
(e.g., a small hand-
magnifier). If this
has a focal length
of say one inch,
the eye can be
brought ten times
as close as before,

AN OLD WINDOW SHADE TACKED ON WOODEN FRAMEWORK
MAKES AN EXCELLENT SUBSTITUTE FOR A MORE EXPENSIVE
TELESCOPE TUBE

£ WOODEN BLOCK WITH HOLE FOR EYE PIECE
5 - ~CLOTH FROM OLD WINDOW SHADE
00DEN FRAMEWORK

PAINTED JET BLACK and the magnifying

“““ power of the re-

Fi6. 9 \WOODEN BLOCK WITH HOLE FOR OBJECTIVE sulting telescope
will be ten.

A telescope, then,
includes lenses, the
objective, and an
eyepiece. The mag-
nifying power, M,
of any such combination of two lenses can be foretold by
dividing the focal length, F, of the objective by the focal

Illustrated abowe is the ideal eyepiece. Con-

structor can make a good ome With two

lenses. A substitute for a.telescope tube is
also shown.

length, f, of the eyepiece. Mathematically:
F
M=F-+f{=—
i

An instrument of this construction is known as a refract-
ing telescope or refractor (Figure 3). Instead of using an
objective, it is possible to employ a concave mirror to focus
the light. A telescope that is built on such a principle is
known as a reflector (Figure 4). It requires considerable
thought before one decides which type to build. A good
mirror is much less expensive than a good lens of similar
efficiency, but the price of either is  (Continued on page 1001)
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THE

CONSTRUCTOR

Building a Reflecting Telescope

into two classes, namely,
refracting and reflecting.
This article deals with the re-
flecting type. It is possible for
one having patience to produce L
the costly parts of a very power- i

TELESCOPES are divided

ful reflecting telescope. The part X

holding the center of the stage
in this respect is the concave
mirror.

Having obtained two glass
discs of 6 inches diameter and
1 inch thickness, we fasten one
to a solid bench in such a man-
ner that the upper part will be
unobstructed, and: so that the
glass can be rotated from time o
to time. Five grades of car- °
borundum granules are now used
in succession on this glass which
is known as the tool and which
produces a concave surface on
the glass above. After each grade is fin-
ished everything is carefully washed in
order that coarse cuts will not be made
on the glass after finer grades of abra-
sive have been used.

The glass is cut by placing the granules
between the two glasses, adding a bit of
water and giving a back and forth mo-
tion with some pressure to the glass, ro-
tating it a small angle every few minutes
in order that grinding may be uniform.

The focal length of the mirror should
be approximately determined with the
first carborundum used and finished on
the second and third grades. If you want
a 50-inch focal length, which is usual on
this size, you measure an 8%4-foot cord,
fasten one end to a wall at about the
height of your eye above the floor. Now
have someone dip the glass in water with-
out touching the ground surface and place
it on a support near the cord, with ground
surface toward you. With a light held
near your eye you will catch the reflec-
tion and this reflection will move from
side to side as you move thus. If you
are too close to the glass its motion will
be the same as yours, if too far away
then it will appear opposite yours. When
you are at the center of curvature you

Fig.|

Fig. 1, abowe, shows knife-edge shadow of parabola, and Fig. 2,

of ellipsoid.

By
ERNEST W.
BLANDIN

&

The above photograph shows the completed
reflecting telescope built according to the
directions given here.

“>@ LAMP
Approximotely 8° 4%~ —-————i
>Et| BLADE

CORD — l
EYEPIECE Fig.6
S 162 —i
tly —_— R ———1
—_ «
—_—t —_— _— ——s
SRISM MIRROR
Fig.7

Above—Figs. 3 and 4, cardboard stops for

mirror; Fig. S, glass tool; Fig. 6, arrange-

ment of testing apparatus; Fig. 7, arrange-
ment of telescope parts.

will see only a flash
of light. This point
should be very
slightly over 8 feet
4 inches when the
third grade is fin-
ished. The last three
grades should be
used as follows :
third, thirty minutes ;
fourth, forty min-
utes; fifth, forty
minutes.

The glass is now
ready for an emery
finish which should
be of over an hour

Fig. 2

in duration. Near the end of this period
the glass and tool should be washed and
finishing done with extra fine emery sep-
arated by stirring the fine emery with
water, allowing this to stand for from
45 minutes to an hour, siphoning off the
water and allowing this to stand for a
day. The extra fine emery will settle
and can be obtained by removing the
water.

Every particle of grinding abrasive
must be left behind when polishing be-
gins. Coal tar mixed with a bit of tur-
pentine, heated and poured over the glass
tool forms the polisher. The turpentine
is generally added just before
pouring, to avoid igniting it
while heating the tar. The glass
is covered with optician’s rouge
in paste form and pressed on the
tar shortly after being poured.
The glass tool should be warmed
in water, dried and wiped with
a cloth having turpentine on it just be-
fore pouring the tar.

In order that the rouge may reach all
parts of the glass, grooves are cut off
center in the tar as shown in the photo-
graph. These can best be cut by placing
the tool in warm water every few seconds
while cutting. A full day will be re-
quired to polish the glass. The same
back and forth stroke is used in polish-
ing, only the stroke should not be over
two inches long, otherwise the center will
polish too rapidly and great difficulty will
be found when the parabolizing of the
glass is begun.

Testing Curvature of Mirror

PARABOLIZING a speculum consists
in polishing it to a uniform surface
so that when mounted in a tube and
pointed at a star all parts of the surface
will reflect the light from a point in the
heavens to a point on the focal plane and
hence through the eye-piece into the eye.
When it is accurately paraholized, each
point on its surface is like one of an army
of “bees,” each gathering a tiny ray of
light and placing it where the eye can
feast on beauties too far away to be
even perceived by the unaided eye. It is
(Continued on page 1003)

Above—The tools and apparatus used for
grinding and polishing the glass.
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Everyaay Chemistry

I'BJ/
RAYMOND
B. WAILES

(Ansawers to the Everyday Chemistry questions on this page will be found on page 974)

1. Having seen the hard shells on seeds,
would you believe that a sced could possibly
“breathef”

28
Do you think that they can be put out with
water to which a few cheap chemicals are

Oil fires ave quite difficult to put out.

added?

3. Peanut shells may be useful for hous-
ing the peamuts, but do you kmow some of
the other uses for these shells?

il

Ty

4. Resurrection plants are known by many.

Avre the assorted colors, such as violet, red,

green, blue, orange and pink, in which they
now come, naturalf

5.
hardening powders. Do you know of what

Those working with metal know of case-

these powders consist?

6. Statues disintegrate, but coal fires help
cause this disintegration. Do you know in
what way they do it?

7. Have you ever given a thought to the
cause of the black looking bitter potatoes
sometimes unayoidably served?

8.

Enow that while gas is burning, water is

Water, boiling, evaporates. Did you

actually being formed?

9. Did you know that when cotton is put
into ordinary water, heat is actually formed?

10. A quart of ink is not alweys expen-
sive. How would you go about forming o
quart of ink at an expenditure of one cent,

11, Did you know that when butter or fats
become rancid they actually- tose- weight and

shrink in sizel

12. A lawn mower has quite a few steel
parts. These steel parts become black. Do
you know the cause?

WWW.americanradiohistorv-com
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EXPERIMENTAL
CHEMISTRY awd ELECTRICS

A Tube “Furnace” and Electro GGas Generator

By RAYMOND B. WAILES

tubing one inch in diam-

ERHAPS not one in
Pa hundred home lab- ¢
oratories have a tube

“furnace” in which oxida-
tion and reduction experi-
ments can be carried out.
A short length of pyrex
glass tubing of sufficient
diameter and two Bunsen

RUBBER TUBE

RHEQ.

burners with flame spread-
ers make a very good little
furnace for many experi-
ments. Oxides can be re-
duced to their constituents, metals can be
oxidized, substances can be fused in a
reducing atmosphere, converted into other
substances out of contact with the oxygen
of the air, etc.—all these chemical opera-
tions are possible with the furnace
described.

The pyrex tube should be not less than
half an inch in inside diameter. It is
supported on a stand made of galvanized
iron. The stand is made of such dimen-
sions that two Bunsen burners located as
shown have the tube in the hottest part
of their two flames. V notches cut in
the upright ends of the stand keep the

NICKEL ELECTRODES
(CAN BE COILED)

The construction of the ap-
paratus for carrying out oxi-
dation and reduction experi-
ments is clearly shown abowe.
The nickel electrodes can be
coiled. The gas passes out
through the side arms of the
tee tubes. The upper ends of
these tubes carry the aires
and are hermetically sealed

with sealing wax.

The above

illustration shows the connections for the gas generator

described here.

tube in place. - In heating a substance, it
is best to heat it slowly, and to have the
substance in the powdered form.

If iron oxide is wanted for an experi-
ment, it can be made in the little tube
furnace by placing metallic iron, such as
a few nails or tacks in the tube, heating

- 5

o #

g

The above photograph shows the electric
gas generator. The beaker is filled with a
solution of sodium hydroxide 30% strong
for obtaining oxygen and hydrogen by
electrolysis.

to redness and passing oxygen gas or
even air through the tube. The oxygen
oxidizes the red hot iron to form iron
oxide. As another experiment, the iron
oxide formed can be reduced to metallic
iron by heating it in the tube and passing
hydrogen gas over it.

To obtain hydrogen and oxygen gas,
the experimenter can resort to a home-
made electric gas generator. As the
photograph shows, this is made from a
beaker, two ‘“‘carbon filter funnels,” two
tee tubes, and sonte nicket wire and sheet.
The filter funnels are pieces of glass

eter and four inches long,
to one end of which is
sealed or connected a two-
inch length of glass tubing
having a quarter of an
inch inside diameter.

The gas is generated on

the nickel electrodes placed
within the tubes and
passes out through the
side arms of the tee tubes.
The upper ends of the tee
tubes are used to carry the nickel wires
leading to the nickel plates. They are
hermetically sealed with sealing wax.
The beaker is filled with a solution of
sodium hydroxide of about 30% strength.
When a current is applied to the plates,
through the nickel wires, hydrogen gas
is given off at the negative electrode and
oxygen at the positive plate, thus if the
tube furnace requires oxygen gas in one
experiment, the side arm of the tee tube
over the positive electrode should be con-
nected to the tube furnace by means of
rubber tubing, and the current turned on;
*reverse connection gives hydrogen.

A storage battery makes an ideal source
of current for this experiment. A heavy
duty rheostat should be used in series
with the battery to regulate the rate of
gas evolution from the nickel plates.
Nickel is used with the sodium hydroxide
solution, because it is not attacked by the
latter. The solution of sodium hydroxide
should be poured from the beaker into a
bottle and stoppered with a cork, not with
a glass stopper, when the electro gas gen-
erator is not in use.

The tube furnace should not be packed
too tightly with the material under ex-
amination or back pressure will prevent
gas passing through furnace.

(To be concluded)

Il
| < 6V.BAT.

-0

G

|

A tube furnace made with a length of py-
rex glass tubing and two Bunsen burners is
shown above. The tube is supported on a
stand of galvanized iron and V notches on
the upper part of the stand keep the tube
in place. In heating a substance in the
furnace it is best to do so slowly and to
have it in a powdered form.
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SCREW BASE !
PROJECTION LAMPS
CLEAR OR ‘

$ 400 WATT T-20 , |
“PHOTO" BLUE
[+

| |

el i S-S DR CNN DU N

ToP
MIRROR 12"x 32" SET IN BACK 5 || ceeat _ .
g 32" s | FOR Fig. 6—The illustra-
{ TRAY tion at the left shows
. 0
¥

e a front and a top
view of a home made
lamp box. Plain mir-
rors are placed at
the back and act as
reflectors. Space is

12"

| METAL

. CORNERS

| SCREWED
ON

i

1

provided for five 400

" MIRROR,  TRIPOD SCREW PLATE

watt projectionlamps.

=

RUBBER @

A tripod screaw plate

A=

is provided for

pE—

LT

OO0 e-

mounting the light.
Rubberjeet are also
attached to the case.

T
T

“It is a very easy job. One can be made
from almost any old box that is large
enough, but I made mine from three-ply
veneer wood with metal corners and a
half-inch pine base. Here it is (Fig. 5).
The top and front swing open as you see
and we lift out this tray (Fig. 5-B)
which carries our stand, cord, extra
lamps and fuses. The lamp box is a
little over thirty-two inches long, twelve
inches high and seven inches deep (Fig.
6). Those are the inside measurements.
The whole secret of the strength of this
lamp is this big mirror in the back. I
bought it, or rather the piece from which
it was cut, from the second-hand furni-
ture store on Second Street.

“Tt is from an old bureau and one corner
was cracked off. I bought it for a song.
The bulbs are four hundred watt projec-
tion lamps of a size known as T-20. This
means that they are twenty-eighths or
two and a half inches in diameter. They

CLEAT TO
SUPPORT
TRAY

Fig. 5—The complete home made lighting outfit is shown above at
A, and B shows the interior of the tray which provides room
for the lamp stand, fuses and other accessories.

of the rules laid down by professional
lamp designers, it certainly serves its pur-
pose ‘most effectively.

“The lamp sockets are of porcelain and
they are placed on six inch centers, that
1s, six inches apart, measuring from cen-
ter to center. They are all placed on the
same longitudinal line three inches from
the face of the mirror. The external con-
nection plug can be either the special con-
nector made by most of the large elec-
trical accessory manufacturers or it may
be a heavy male member of any separ-
able plug. The connection cord, which
should be about thirty feet long, is num-
ber 14 rubber covered and may be water-
proof cable with a pin plug at one end
for insertion in a baseboard outlet and

{55775 SOCKET AND ASBESTOS
i S e BLOCK
77 W
10

! ) oA T SOCKET
Lo @ -:., PLUGTYPE o ¢ 4 7 FEED WIRE FASTENED  [7j . :
I _i HEATER Xy r TO NUT COUNTERSUNK fg. 7 o At. the left
RESISTANCE]( IN BASE TO is a lighting outfit

FURNISH CONTACT

1 ADJUSTING AND
L_CONTACT SCREV/

“=>- HOLES FOR CARBONS
~—COPPER RIBBON
— CONNECTION SCREW

using carbons for the
necessary illumina-
tion. Reflectors are
mounted on each side
of the block. The
aviring diagram is

= also given. A re-
"4’HOLE TO TAKE TOP OF isiance :

SUPPORTING STAND » - Rl 7

A at 440 aatts  is

~CNRESISTANCETICARBONS  placed in series awith

IIOVOLTSO FUSE (OPTIONAL) 218 the line. The arc is

l‘(
il

|

il

FRONT VIEW

TABLE STAND

are wired up in units of two and three.
Each unit is connected to one of these
toggle switches in the end of the case.
By snapping the proper switch I have a
choice of two, three, or five lamps. I sel-
dom use all five unless I want to take an
outdoors picture at night, then it comes
in handy. The side walls and the top
are painted with
aluminum paint,
or have mirrors.
That is so the light
will spread more,
and when the top is
tilted up just a bit
it gives a more con-
centrated light that
is controllable.
While this light
may violate a few

WIRING CIRCUIT

struck by touching a

third carbon to the

points of the two
lamp carbons.

-4 k0D WITH

‘4 -20 THREAD

*a FROM END

46 STRAP IRON
¥ WIDE

%-20 STEEL NUTS

at the other with the attachment plug for
connection to the lamp.

“The wiring in the lamp should be
made with asbestos-covered number 14,
and the wires are looped from socket to
socket, the insulation being stripped away
at each connection and the braided wire
split over the connection screw and the
screw head firmly tightened down over it.

(Continued on page 997)

70 ;
11O VOLT
SUPPLY L

The 440 aatt lamps are connected 1o a 110

wvolt circuit as shown abowve. The connection

cord should be about 30 f1. long and of

No. 14 rubber covered avire. Water-proof
cable may also be used.

CAN YOU ANSWER THESE QUESTIONS?

1. What is the latest scientific opinion re-
garding the control of sex? (See page 906.)

2. Do ships, when they sink, always create
(See page 910.)

3. How has electricity been applied in recent
experiments, so as to shatter or break up the

a suction whiripool?

atom? (See page 913.)

4. How much higher will a suspension bridge be in
winter than in summer, due to contraction of the cables?

(See page 914.)

- How does the new “mechanical lung,” successfully
tried out by the Navy Department, enable men to rise
(See page 916.)

6. What is your theory of the formation of Jupiter's:

from a sunken submarine ?”

ninth moon? (See page 918.)

Form Your
Own Answers
Before
Turning to
Page Indicated

7. How much greater is the light-gathering
power of a 200-inch diameter telescope mirror,
compared to the present largest 100-inch diam-
eter mirror?

8. Can a brain function, if an animal’s head
is separated from the body?

(See page 920.)
(See page 923.)

9. Did you know that the latest electric waf-

fle iron indicates automatically when the proper tempera-
ture has been reached?

(See page 928.)

10. How do so-called “Electric Fish” produce an elec-

tric shock?

(See page 932.)
11. Do you know the proper methods of lighting a
subject when taking home movies?
12. Can you describe just how to build a cheap, yet

(See page 938.)

powerful reflecting telescope? (See pages 942 and 943.)
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A portable lamp
for interior pho-
tography which
can be adjusted
readily is shown
in the photo-
graph.

Fig. 1

try his hand at indoor movie mak-

ing during the winter months
when cold weather and the poor light
kept him in the house. Because of the
advice given him by Rockland’s movie
expert he had been able to improve his
outdoor films, had titled and edited his
animated album; and had even tried de-
veloping his own films.

As he entered the store his eye was
attracted to a display of incandescent
lamps and stands used for indoor por-
traiture. These lamps looked like sauce-
pans with a hole in them, through which
a lamp was attached to a socket. They
were made of aluminum and the inside
surface was treated so that it served to
soften the lamps rays. Provision was
made for attaching it to a stand so that
it would be self supporting and adjust-
able to any height. (Fig. 1.) A few
larger lamps were also on display, lamps
that used a long tubular bulb about two
and a half inches in diameter and draw-
ing one thousand watts (Fig. 2).

The movie expert, Jones, walked over
and greeted Blake. ‘“These lamps look
very nice, Mr. Jones. I have
been thinking of taking some

GEORGE BLAKE had decided to

HOME
MOVIES

Making Movies With
Artz'ﬁcz'al Lz'g/at

By DON BENNETT

“There are several methods of lighting,
some productive of special effects, some
startling, most of them reproducing the
subject as it appears to the eye. The
first rule is to have the light stronger on
one side than on the other. If the light
is even on both sides, (Fig. 4-A), the

Y4 THREE-PLY N\
CORNER BRACE}

FRAME CONSTRUCTED OF

2 %17 WOOD AND COVERED

| WITH SMOOTH WALL-BOARD
PAINTED WITH ALUMINUM

REFLECTOR
T

=7,

Fig. 3—Details for the construction of the

frame for the reflector are given abowe.

The frame is made of wood covered
with awall board.

A large lamp
awith adjustable
stand can be
used to advan-
tage for interiop
“shots”

Fig. 2

picture will be flat, there will be little
detail, no shadows, no relief, just the
worst picture the subject ever had taken.
If one lamp is used, placed at an angle
of about sixty degrees to a line connect-
ing the subject and the camera, one side
of the face will be strongly lit, the other
side in deep shadow, just a few high spots
on the shadow side standing out where
the light reaches them. This is also bad,
but not quite so poor as flat front light-
ing. If you place your reflector on the
shadow side (Fig. 4-B) the shadows will
be lessened but there will still be enough
shadow to make the features stand out.
If the light is placed in back and to one
side of the subject, a reflector near the
camera to light the shadow side, we have
profiel lighting, in which the face and
head is outlined in bright light, while
the features are in shadow; slightly re-
lieved by the soft rays from the reflector.
(Fig. 4-C.)

“If another light is added in
front on the side of the camera

pictures indoors and came down
for some advice.”

i “Well, Mr. Blake, indoor
movie-making requires very lit-

?S R ?S S.n

away from the reflector, we have
L a combination of the second and
third positions, (Fig. 4-D) and
it gives us a normally lighted
subject with a touch of light in
back that causes the figure to
stand out from the background,

tle equipment, as long as you . F p
confine your activities to a small L‘\ /‘L \ /‘L R\
area. These little lamps are suf- c c

; : 3 (e
ficient, with the aid of a re- ® a L © n

flector, to illuminate two or
three people. If you use your
f: 1.8 lens, you can cover more
territory of course. Your pro-
jection screen makes a good re-
flector, or you can make one of
plain wall-board painted white
or aluminum. The reflector
should be at least three feet
square. It can be made of
course on a wooden frame,
hinged in the center, and in
that way be more easily stored
when not in use.” (See Fig. 3.)

Where to Place Lights

“How should lamps be placed
50 as to get the best results?”

‘FLAT” LIGHTING
MAKES SUBJECT LOOK
FLAT, NO SHADOWS,

PROPER WAY TO LIGHT
A SINGLE SUBJECT.
REFLECTOR SOFTENS

PROFILE LIGHTING.
FEATURES OUTLINED
IN WHITE , FEATURES

NO RELIEF SHADOWS ON DARK IN SHADOW
SIDE OF FACE
‘L é S s Lo
s
R SQ D , , ? §§
\ 741 P P
. L LI . ‘L \\ /‘L
o ® o ¥ |l &

"BACK” LIGRTING
GIVES "THIRD -DIMENSIONAL"
EFFECT. COMBINATION
OFB&C

LIGHTING A GROUP
WITH A LARGE

“BACK LIGHTING” A
GROUP. NO DIFFUSER

INCANDESCENT (3 LAMPS ON BACK LIGHT

ON) AND SMALL LAMP
ON SHADOW SIDE

sort of a third dimensional ef-
fect. All these lamp positions
hold true for one or two per-
sons, slight adjustment of the
lamp being all that is necessary
to illuminate the second person.

Building a Powerful Light

e OR lighting a group of
three or more people, we
need more or larger lights. ]
have just finished making for
my own use a portable lamp
that uses two thousand watts of
current to light five bulbs.
Would you like to see it?”
“I certainly would, and if it

Fig. —1L lamp; L1 incandescentdamp described here; D dif-
fuser; 8 subject; C camera; R reflector described in text.

—ann amaricanradiohiston/ com

isn’t too hard a job I would like
to make one for myself.”
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DETAILS OF PRIZE-WINNING STOKES’ MORTAR

'l
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In the diagram above are the {ull constructional details for building
a Stokes’ Mortar, similar to the one which awon the cup for tlre
present month. W hile this particular device aas largely made from

castings, the man handy with tools will find it not at all difficult
o cut out the brass with a hacksaw and file it to shape. The
construction is simple enough to permit this; a lathe helps greatly.

WWW.americanradiohistorvy. com
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MODEL DEPARTMENT

Model Stokes’ Mortar Built by Sgt. W. W. Kane Captures This Month’s Trophy
Gun Is Exact Replica of That Used bv Infantry During the War

Perfect Working by Sgt. Walter V\/..Kane, of the Howitzer Co., 71st In-
Model, Eleven Inch- fa;ntry, N Y."Natlonul Guard, in the course ,of four
es High, Is Con- ™Mouths’ spare time. The model of the three-inch Stokes’ mortar
ABucted of Bir as s actually works and stands about eleven inches high. The barrel
and Steel. T K 8a section of brass water pipe which is nickel plated, three
c 00K pieces of steel form the base cap and the firing pin is part of
I? @LE N! onths to ; steel bolt. The gear cap, gears, yoke and trunnion standard
BEllld In Spare are all made of brass, while the elevating and transversing
Time. Is Made of screws are portions of steel bolts. The legs of the mount are
Scrap Metal. No of cold rolled steel and brass tubing. The legs are of eight
Lathe Used for separate parts and the cross stays of ten separate parts. The
Making the Parts, Daseplate is of brass. The range of the original mortar, as
used in the war, was about 800 yards, and a shell consisting of
a case containing the high explosive, smoke material or gas

was used. (See rules on page 982.)

The photograph
al the right
shows a front
cwiew of the
Stokes’ mortar.
The legs of the
mount have a
spread .of 6%
inches and are
spiked at the
ends.

Trench ‘lV[ortar, a ’ i N HE trench mortar which won this month’s cup was built

The mor-

tar mount-

ed in a

concealed

position

fring is y b 3 w 1§

shoavn in . A g : g X

the illus- , - . b e -m,

tration. The real - . —

3 inch mortar had 2

a range of 750

yds. and a mini-

mum range of
100 yds.

Below is a photograph showing the
parts of the Stokes’ mortar. The barrel
s at the right, the base cap and firing
pin in the foreground. The base plate
at the left and the mount is shown di-
rectly below. The legs can
be folded together B for con-
venience in carrying.

The Stokes’ mértar is shown abowve dis-
assembled. The base cap with firing pin
in place is shown in the foreground. The
base plate is at the left. The guard and
rope handle of this plate may be seen. The
mount for the mortar is shown at the right,
The cross-stays elevating and transversing
screws and handles are visible on the barrel
monnt. The barrel itself is shown just in
back of the hase cap. This portion of the
gun is 10Y5 inches long and 1Y inches in
diameter,

Above is a side
wiew of a model
showing the gun
sel up in firing position. The
base cap rests upon the base
plate wihen in use. The trans-
wersing handle and the elevat-
ing handle may be seen. The
yoke, gear cap, gears and trun-
son standard are all of brass.

—_ywaanaramericanradiohistons. com.
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HARD RUBBER DISK—> 4

}”

|

ROD

In this improved rising card effect a deck of cards is placed into
the houlette containing a card chosen by the spectator. A rod is
lightly touched against the back of the cards and sends them all
flying up into the air. The houlette is turned 180°, presenting the
back of the cards to the audience and the same action continues.
Rotating the houlette again, the magician shows but one card left,
awhich awas the one chosen. By way of explanation the diagram

&\ \“ \

A4 ! ALY

AR
}1.\'3“1-\"

The wand itself is of a mechanical
construciion and the spiral spring roiates a disc at the end avhich
when made to lightly touch the cards, pushes them into the air.
When it comes to the chosen card, it stops because the duplicate of
the one forced is made of metal covered with a card on either
side. Its aweight makes it too heavy to be lifted by the aheel.
Touching the rod to the front drives out all of the other cards.

above shows what goes on.

MAGIC

Tricks for Amateur,

Parlor, Lyceum and
Professional Enter-
tainer

By

INTERESTING

TRICKS FOR

Those Magically
Inclined

DUNNINGER

NUMBER SIXTY-SIX OF A SERIES

Second Sight With Crayons

HIS is an absolutely new principle with which the ma-

gician presents a pleasing and mysterious experiment in
second sight. A box of varied colored crayons and a bor-
rowed derby hat are the only prerequisites. Someone in the
audience is requested to select a color. The magician picks out
the colored crayon from the box, writes a name on a piece
of paper and then asks that that crayon, together with all the
others be placed into the borrowed derby hat. He is now blind-
folded and, picking out one crayon after the other, hie finally
calls out the color of the one selected crayon, as if mysteriously
gifted with the
power to know that
this was the same
crayon he had pre-
viously used. The
secret is unusually
simple. All crayons
are covered with a
paper wrapper. Af-
ter one of the col-
ors has been de-
cided upon, the ma-
gician writes with
it on a piece of
paper and secretly
breaks it beneath
the paper wrap-
ping. With a little
practice, he can
easily feel the
break of the crayon
as he holds it to his
forehead. If re-
peated, the break
must be made in a
different place.

In this effect the break beneath the paper
awrapper of a colored crayon indicates to the
magician ahich one of the selected crayons
he must correctly name. The trick can
easily be arranged for.
49

New Obedient Apple

EVERYONE has seen the obedient ball in which a ball is
made to slide down a string and mysteriously stop at
command. This stunt as well as its operation is very well
known, but for someone to pick up an apple and then thread
a needle and string through that apple and repeat the same ex-
periment is a much greater puzzle, and the stunt becomes
fairly sensational. The operation of the trick is dependent
entirely upon a small metal feke in the form of a curved tin
tube illustrated in the diagram. This is secretly forced through
the center of the fruit at an opportune moment or it may be
threaded through
the fruit at the
time when the ma-
gician passes the
needle and thread
through it. The
needle in this case
is a flexible steel
needle long enough
to pass through the
fruit and with it
the string is
threaded through
the apple. Any
time any of the
spectators com-
mands the fruit to
stop in its down-
ward fall, the apple
does so. Tighten-
ing the string pro-
duces this effect.
Many variations of
this trick are, of
course, possible to
the magician.

)

EXIBLE = (L
—

FL
WIRE -~

By aid of the metal feke placed into the

apple and the string threaded through it,

the performer can command the apple to

stop midway in its fall. This is an excellent
pocket trick.
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4 metal can floats in a pan of water raising  Is awell water warmer or colder than the  Bacteria multiply rapidly in dilute sugar
water level to brim. How will lewel be  awerage temperature of the air at the sur-  solutions. Strong syrup solution is used as
affected if can is submerged as shown? face? Is it warmer than the atmosphere a preservative. Can you explain this?
in awinter?

Scientific Problems and Puzzles
By ERNEST K. CHAPIN, M. A.

Can you answer these sceentific brain teasers? Answers appear on another page.

-

/@ CONGAVE
CONVE LENS |. S
LENS : S

Tawo flute tubes are identical save that one  In the game called “hearts” six dice are A diver has a concave air lens with thin

has a hole a little nearer the end than the  thrown, Each die is lettered so that the  glass walls and uses it under water. Will

other, Can they be brought in tune without  upper faces can spell the name of the game. it magnify or produce the opposite result?
alteration? How frequently will a winning combination Ordinarily, a convex lens magnifies.

» 4}:; M

)\

rre

mm.

' ‘ll“ |’|}Hy

4 fish in a lake observes a boy standing on a wharf almost directly A4 piano is put in tune with a pipe organ when the tempe:rature
above him. Does the boy appear any larger or smaller to the is low as #llustrated above. What will be the relative pitch of
fish than he would if both were under water? 9 the instruments when the temperature rises?

Answers to these prohlems appear on page 976.
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Motor Hints

Conducted by
GEORGE A. LUERS

Valuable pointers for the car owner to belp keep auto in condition

Care of Storage Batteries

NY battery left loose in the bracket
A is certain to break the ground con-
nection and this instantly burns

out all lights if switched on.

Batteries are frequently changed and
due ‘to the variation in size the bracket
will not clamp them tight or the handie
type of clamps will not fit.

A means to tighten a loose battery in a
bracket is shown in the sketch. This con-
sists of the addition of a wood strip in
the bracket and use of bolts to draw the

—

The abowve illustration shows methods of pre-
wenting battery troubles. A, illustrates method
of securing battery, and B procedure for re-
mowing terminals. 1 bolts, 2, space, 3, filler,
4, screw driver, S, terminal, 6, terminal
remowver.

A tool of this type will not damage any
battery post, not matter how weak.

If a hammer is used to drive terminals
off the posts when corroded, this will do
battery post, no matter how weak.
possible fracture of the cell cover, many
times the post is broken off the plates.

The battery should last for several
years, without more care than to fill with
water and correct the charge. If the
bracket is loose around the battery,
broken cells may result in addition to
broken ground connection.  Similiar
abuse of battery posts in removing ter-
minals will damage completely an other-
wise good battery.

Dash Clamps

A simple, neat and effective means for
mounting such accessories, as match box,

T

year. This

SN

| I

bracket tightly
against the bat-
tery.

Also in the re-
moval of batteries
the terminals are
sometimes cor-
roded and most
difficult to take
off.

This means,
shown in the il-
lustration, of us-
ing a screw driver
to open the ter-
minal after re-
moval of the bolt
is recommended.
Where the screw
is corroded in
place, a puller
made from a
piece of steel,
fitted with a jack
screw, as shown
in the sketch, is
a good tool to use.

DO YOU KNOW—

radiators fill solidly with deposits
that defy lye, muriatic acid and
other solvents if neglected too long.
The cheapest form of prevention is
to detach the lower hose connection
and flow water through the radiator
for an hour, at least twice each
saves
radiator, which is one of the most
expensive parts of the car.

[ —

replacing the 2

ZaSa S

operative and
parts for it can-
not be obtained.

Inmaking a
clamp, the worker
will find the steel
bends readily if
heated red in a
gas flame. A bit
of black enamel
adds a finishing
touch.

Ten Rules for
Low Pressure
Tires

The advantages
of the low pres-
sure tires are
quickly offset by
added cost, if care
of these is neg-
lected.

The {following
ten rules are giv-
en as a guide for
the owner who

Various clamps for dash accessories are

shown here. 1, match box or ash tray, 2,
dash, 3, melal {Ia‘rnp, 4, dash lamp, 5, screw
‘g'\y(‘b'b]t, 6, switch.

DR Y 5

ash tray, extra switch or extra dash lamp,
is with clamps as shown in the attached
sketch.

A piece of sheet steel, about an inch
wide and three-sixteenths inch thick is
used to form a bent clamp. One edge is
tapped out for a small screw or eye boit.
The other edge is secured to the acces-
sory with small copper rivets or with a
bolt, if provided.

The use of these clamps does not muti-
late the dash, as will a large jagged hole.
The part is removable, when required, es-
pecially any accessory which becomes in-

When driving avith loaw pressure tires it is
awell to folloaw the abowe illustrated rules at
A. 1, keep brakes evenly adjusted, 2, avoid
tight chains, 3, use chains only awhen neces-
sary, 4, patch cuts, 5, awvoid car tracks, 6,
maintain pressure, 7, avoid skids, 8, keep
out of ruts, 9, do not scrape curbs, 10, align
front awheels. 11, tube doubled over to fit in
small vulcanizer shown at B, 12, tire, and 13,
wooden block.

would obtain the maximum mileage and
avoid frequent punctures and flat tires:

1—Maintain the front tires in align-
ment and shift the tires around each fif-
teen hundred miles.

2—Avoid driving in street car tracks.
Steel rails of the track not only cut, but
the tires are bent enough to-cause separa-
tion of the rubber from the fabric.

3—Do not scrape the tires against the
curb while parking or going out of a
parking space. This tends to tear the
walls.

4—Avoid road ruts, especially frozen
ruts. One long drive through frozen ruts
is likely to loosen the rubber on all four
tires. (Continued on page 970)
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Strange Fish Which Cre-
ate Potentials as High
as 300 Volts

HE cell, the building

block of all life, con-

tains within its walls a
drop of fluid. It is within
this drop that chemical
changes and the transfer-
ring of materials takes place.
Here an electric current is
generated as soon as a num-
ber of chemical processes are
going on at one time having
different end reactions. Sim-
ple and definite reactions are
probably never found in a
single cell, especially a re-
action of a single character,
all are more or less ccmplex,
and accordingly an electric
current is always generated.
This has been. definitely
proven. An electric current
is always found within the
living cell. Naturally special
apparatus is needed to detect
the current and for this pur-
pose the Einthoven galvan-
ometer is used. In this in-
strument a fine silvered quartz
thread is stretched or sup-
ported between the poles of
an electromagnet. If a cur-
rent passes through the
thread, the magnetic field de-
flects it. If the current is an
alternating or pulsatory current the
thread gives oscillations corresponding to
the changes. These oscillations are so
minute that they are observed through a
telescope, or are projected magnified on
a photographic film or plate which is
moved across the field of view. The
strength of the current is calculated
from the developed image. A current
of “electricity sufficiently strong to be
noticed without apparatus is only pro-
duced by the so-called “electric fish,” a
comparatively small number of types be-
ing known, but even here the individual
strength of the current and shock pro-
ducing potential generated vary greatly
among them.

The fish that belong to this class are
members of different families and orders
and so the organs producing this elec-
tricity must have been specially developed
in each case. In spite of the divergence
of species, the foundation upon which
these organs are based, are all similar,
one to the other. They arise from the
skeleton muscles and in build they re-
semble six-sided prisms, which are closely
pressed together. In shape each prism

-

The electric eel awhich produces a poawerful
shock is a native of South America. This
fish attains a length of four feet. Four-fifths
of the body are taken up by the
generating plant,

Above—Marcusenius longianalis, the electric fish

ALL ABOUT
Electric Fish

By E. BADE, Ph. D.

Little known denizens of the deep
are gifted by nature to shock their
prey. Small animals are paralyzed
instantly. The most powerful elec-
tric shock is produced by a South
American eel.

Above is the Gymnotus electricus. E

are the large electric organs, and e are

the small electric organs! This is a
cross section behind the head,

— WAL amaricantadiohistonscom

Tiny Generating Plants
Produce Electric Dis-
charges.

may be likened to a battery
or pile consisting of alter-
nate layers of different mas
terials, in this case they are
cell-like plates the contents of
which are alternately filled
with cell protoplasm and a
gelatinous mass. The cells
with the protoplasm are the
electric cells and these are
modified muscle fibres which
are united to nerve fibres.
When the nerves are stimu-
lated, the accumulated electric
charge is given off. The
nerves lead to the brain or
the spinal column and the dis-
charge is regulated through
impulses from this central
organ.

The low potential produced
in the ordinary cell is of the
same character as the high
potential produced by the
electric fish. The fish have
developed a generating plant
for the purpose of protection
against enemies and for
shocking their prey, thus mak-
ing it more easily available
for them.

Each muscle is, in itself,
a tiny generating plant, but
here, in these fish, the skele~
ton muscles have been modified and de-
veloped for the single purpose of pro-
ducing the electric discharge. The
modification of the muscle fibres takes
place as early as in the embryo stage.
The muscle fibre thickens at its base and
elongates. The tip of the fibre degener-
ates and forms a plate, countless number
of which make up the entire organ. The
electric impulse developed by one plate
of the torpedo is not much larger than
the potential developed by a strong mus-
cle and is equivalent to 5/100 of a volt.
Through the union of thousands of these
modified muscles in circuit, the torpedo
is enabled to produce a discharge of
electricity varying from 30 to 80 volts.

In the north African species of Mor-
myrus, a peculiarly shaped fish, the elec-
tric organ is found in the tail region and
it is so poorly developed that only a
weak shock is given off. Here the seg-
mented electric organs are placed between
the segmented muscles. The striated
muscle-bundles are still visible within the
electric organ. Usually about 8 volts is
generated, at (Continuned on page 964)

The tdil region of the Mormyrus cyprinoides
showing the electric organs is illustrated
above, This organ, however, is so poorly
developed that the fish can only give a
weak shock producing from 8 to 15 wolts.
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Electricity plays an impor-
tant part in this year’s stock
I l of toys. Chemistry sets and
magnetic games also pro-

When the cord is
pulled, the fly
wheel and the
square shaft are
caused to rotate
rapidly. The balls
are driven up the
incline awhen struck
by the corners of
the rotating shaft.
A different horse
auins each time and
the winner throws

Microscopic Instructor

vide much amusement for
the children.

Horse Race Airplane Swing The two sets here shown insiruct the student

in the making of and examination of slides

for microscopic work. The manipulation 1is
both interesting and instructive.

&%

» Gravity Coaster

This horse race s :3

is operated by 2
steel balls which A manually operated ten ] s

strike the slides cent novelty. l
on which the
horses rest.

Magnetic Checkerboard

Here is a novelty ahich even a two-year-old can manipulate. This

is the great advantage in gravity-oferated toys for children in that

the youngster can set the toy in motion without parental aid. The

elevator-like compartment raises a four-wheel car to the top, whence
1t runs down the spirai by grawity.

a flag. The checkers on these checkerboards are
made of round pieces of steel, magn;tzzed
and suitably enameled. They adhere firmly A .
to the metal board. Magnetic and Steam Engine
Electro-Magnetic
Engine

The photograph and the diagram above
shows a new electro-magnetic engine which

PULLEY.
WHEEL

operates directly from the A.C. power lines.

A transformer in the imitation boiler sup- The engine at the left in the above photo and diagram is operated

plies the current to 2 sets of electro-magnets by a dry cell, its construction being simpler, yet similar to that of

through contacts operated by an eccentric the other engine to the left. The engine on the right operates

cam and shaft. The armature lies between e directly from the lighting circuit, an electric heating unit in the
the magnets. Lo base supplying the heat for producing the steam.

Names and addresses of manufacturers on request.

wWwWwW americanradioehistorv-com
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Science

Latest playthings made pos-
sible through the aid of sci-

ence. Working models of
airplanes and other various

Music Roll Harmonica

motorized toys are pic-
tured here.

The photograph abowve shoaws Lowell Air Turbine
Sherman and Gawen Lee, famous mo- :

tion picture stars. Mr. Sherman is
grinding out a tune on the music roll
harmonica which, judging by Miss
Lee’s look, is thrilling her immensely.
The photograph at the right shows
one of these harmonicas opened up,
aith an extra music roll in the fore-
ground illustrating the slits in the roll
through which air passes. The two
cranks for playing and rewinding are.

on the side of the harmonica.

A simple air turbine combined
with a whistle made of cellu-
loid. The ball spins around
rapidly awhen the toy is
blown into.,

An Art Aid

Airplane

This plane actually flies. Because of its

construction, if is almost impossible to wreck

i, even when it accidentally hits a tree,

T his illustration shows an electric stove of

a smaller size than the one indicated in the Educational Toy

previous issue. It awill do anything that

mother’s stove does. It bakes and cooks
electrically.

The photograph and
diagram here shows
a modern adaptation
of the Kaleidoscope.
Bits of colored paper
and metal are placed
on the turn table and
are viewed as geo-

metrical designs. Ravtaatt

POLUSHED
METAL

It was impossible to

include all the new

toys in the previous
issue. Toys are in
season all year; |

hence, the new scien-
tific ones are here 2

continued. y .
This toy is made

very ssmilar to
a small radio
set with a cone - ==
loud speaker. A e S 1o BUZIER N
card iI plated POINTED TG QUESTION ANSWER LOVDSPEAKTR
over the dials. To the left are questions, to the right are
the answers. When the dial on the left-hand side is
: : turned to one question, the right-hand dial must be rotated
a irip mechanism at the top and dropped to the correct answer before a buzzer in ithe loud speaker
from the bottom of one car at the end of ! : aill sound. Many questions are found on the different
the run. The other car is weighted. cards. Diagram above shows construction and circuil.

LR

The cars oscillate back and forth and are
operated by balls. Each ball is released by

— WAL aricanradiohicton, com
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SHOWN

Fireplace Heater % e

The above photo shows a new eleciric
heater to be placed in the fireplace. It
can be installed easily and when n
use appears similar to a real fire.
The heating unit is concealed under
the hood of the grate. A fan rotated
by the heat from a lamp as shown
produces the flicker of an actual fire.

At the extreme right

ELECTRIC SHOW

AT

The illustration below
shows a sectional view of
the electric fireplace grate
and heater. Arrows indi-%
cate air circulation.
B O

HOT AIR

i Pr .
DIRECT HEAT]|
e i
—~— e

‘HEATING

ELEMENT —| A small avasher which

aeighs only 20 pounds
is shown above. It is
ideal for apartments as
it can be kept almost
any place. Rustproof
metal 1s used through-
out in ils construction.
A clothes wringer is
mounted on one end. It
can be placed on the
drain board of a sink
or on the table and
costs little to operate.
An oscillating cylinder
awashes the clothes thor-
onghty.

Clothes Washer %

Electric Dish Washer-Sink

is a combination elec-
tric dish washer and
sink. Just to the right
is an illustration
showing how the
avater is forced up
against the dishes in
thecompariment. T he
motor and propeller
for throwing the
aater upward are
housed in the small
case at the bottom
of the washer. Only
three and a half
quarts of water are
used during the
awashing. The manu-
facturer makes sewv-
eral types of dish
acashers and dish-
avasher-sink combina-
tions.

Tea-Coffee Percolator

Shoawn here is a combina-
tion tea and coffece per-
colator. The tea can be
kept hot at all times and
to its required strength by
steeping. The container
for the tea is at-

tached to the top

of the percolator.

o] e
A ST S -:‘i
—— »
Ty R

73
S

=

%

The abowe illustra-
tion shows a small
ironer for apartment
house use achich can
be folded achen not
in use. It can thus
be placed in an out
of the way position.
The heating unit is
carried in a trough
justbeneaththeroller
awhile the roller ii-
self is turned by an
electric motor. Old
types of ironers and
mangles carry the
heating unit within
the roller.

The illustration at the
right shows an automatic
toaster which toasts two
sides of two slices of
bread at the same time.
1t opens automatically
ahen the bread is toasted
é . but does not turn the
current off because the
heating elements open far
enough 1o keep the toast
A qarm for five minutes
aithout burning. The
toasting time ranges from
taco minutes to forty sec-
onds as the temperature
of the heating elements
rises. This toaster does
twice the amount of work
of the ordinary type and
yet only consumes 660

altls.

WWW.americanradiohistorv.com
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Hosiery Knitter

A machine for knitting holes and re-
pairing runs in stockings so that they
cannot be detected is shown here. For
repairing holes thread is used but the
machine needle picks up the broken
silk threads in a run and loops them
back into the original fabric making
the stocking like new agaiu.

Paint Sprayer
The illustration below shows a paint
sprayer «chick is atiached to the
wacuum cleaner. It comes complete
with three containers, three tips and
tavo nozzles. Brushing lacquers and
paints of light consistency are easily
applied. Motor driven sprayers are
available for commercial avork.

|

The illustration
below shows the
electric ‘mixer
with remowable
motor and eight
blade double act-

ing heaters. The
molor speed is i
wvariable.

The above
photegraph
shows the
hosiery knit-
ting machine
in use, and
at the right
s a view of
the machine
showing the
drum over
which the
stocking is
placed.
€

Waflle Iron With Heat Indicator

At the right is a photograph of a waffle

iron equipped with a heat indicator ahich

tells the proper baking temperature, thus
eliminating all guesswork.

Wi—»
Ry
- f |_WINDOW
PROPER %) R .
TEMPERATURE (\3Z W@ b— TARGET RISES
L SR L IN WINDOW
= |

e — e it

"~ THERMOSTATIC METAL BENDS
UPWARD WITH HEAT.

The above illustration shows how the heat
indicator avorks. A small target is raised
by a thermoastatic strip achich bends upavard
as the heat increases. IWhen the red target
ball completely covers the aindow, the grids
have reached a temperature of 450 degrees
F., the proper acaffle baking temperature.

wwany americanradiahistorv.com

LABOR SAVERS
/ NEW YORK

Electric Beater

An electric beater for the household aas
one of the nowvel devices at the show. It
is equipped with a removable motor for
cleaning as shown above. The mixer is
easily handled as it weighs only 3% lbs.

A neckwcear presser
is shown at the left
both ‘in open and
closed positions. A
metal form fits in-
to the tie so that
seams do not show
through after press-
ing. The lining is
pressed at the same
time. The pad pro-
vided is moistened
and presses against
the tie ahen the
device is closed. A
heating unit is
placed in one side
of the case.
<

ol

Names of manufacturers furnished upon request.
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Keep in step with the march of progress by

reading these pages on which the scientific

l O g l CS S advances are portrayed every month.
Automatic Train Control
ation of the Latest
and Inventions
All the lines of the
New York Central
] . Railroad between
An automatic train New York and
control, color films by C/ng;god/qu”bem
3 cquipped with a
i method, a sub control achich stops
marine rescue boat, a A At
rubber suit, a pancake engineer passes
machine, an outfit for J_lgm/’L _T/It’l rail
o qnductor 15 shown
X-raying trees a'nd . the ki vt
poles and a tug which abowe, “the ok
crossed the Atlantic. receiver.

Colored Movies

COLORED disc attachment

revolving in front of the film
registers on alternate exposures in
which reds are basic and on the
other colors in which blues pre-
dominate. These projected on the
screen alternate so fast that all the
colors appear to be present.

human element out of train operation to a
great extent and prevents disaster, even
though the engineer should pass a danger signal or
become incapacitated at his post. The device consists
of electric coils or inductors placed at intervals
along the rails and a receiver which is attached to
the lower portion of the tender of all locomotives.
Each inductor is connected to the signal system
nearest to it, and if the danger signal is picked up
by the receiver on the locomotive as it passes over
\ the inductor, the air brakes will automatically be
thrown on and sand dropped on the rails. After a
train has been stopped by the automatic device, it
cannot be started again until the inductors within
the block are manually reset.

g. NEW automatic train control system takes the

The photograph at
the right shows Fred-
erick T. O’Grady of
Newark, with a new
color mowie machine
ahich uses a disc of
multi-colored gelatin.
The disc revolves in
front of the film. The
system 'is said to be
practical  for home
use.

Pancake Machine

HE operation of the pancake machine is

as follows: Every ten seconds batter is
forced out from the can at the right onto a
revolving pan electrically heated. When the
cake has gone half-way around, it is flapped
over, and by the time it has gone all the way
around, it is completely cooked and flipped
off the turn-table stove. The automatic
turner for the pan-
cakes may be seen
at the left-hand
side of the turn-
table just about to
turn one of the

flapjacks.
e

? - ‘:‘- L
The above photo shows the salvage tug An automatic pancake machine avhick turns out 380 flap-
“Standfast” after she arrived from Scotland jacks an hour has been invented by Messrs. Coleman and
on a trip achich took twenty-five days. The Lamprecht and is shown above. Ewery ten seconds enough
boat will be used for salvaging sunken ships batter for a cake is squirted out. The device is ideal for

in Neww York Harbor. large hotels and restauranis or for the Army and Navy.

WWW.americanradiohistorv.com
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has been built by Simon Lake, who

has turned a 1906 submarine into a
rescue craft for undersea boats. The fea-
ture of its construction is a diving com-
partment in the bow below the water line
which permits divers to do rescue or sal-
vage work with their base of operation
right alongside of the sunken vessel. Air
under pressure is maintained in the diving
chamber, so that the divers may enter and
leave at will. The Navy Department is
cooperating with the designer of the boat.
The craft is only 97 ft. long and 11 ft.
wide and is capable of descending to a
depth of 250 ft. The photograph at the
right shows the tiny submarine in drydock
and a close-up view of the forward diving
compartment. The newest rescue and sal-
vage devices, including the Navy Depart-
ment “lung” and electric torch have been
included in the rescue boat equipment. If
such a salvage boat had been available
whey the S§-51 and S-4 United States sub-
marines sank, it is entirely possible that the
tragic and needless loss of life could have
been averted, by quickly freeing the men
imprisoned within the hull of the doomed
boats.

Q- SALVAGE bhoat for submarine craft

Spikes Stop Autos

Recently, at White City Speedscay, in England, an invention
was tried out before police and traffic officials. This awas a
portable spiked mat wwhich folds into a metal case and also
comprises a warning sign. A motor car with all its tires
badly punctured is shown above. The device will be used

for stopping motor bandits.

Scientific

A Photographic Picturiz-

Scientific Discoveries

Lo

TR The photegraph at Interesting high-

- ’/'ft I’f’d shows 2 lights in various
suil made entirely . .

I o ChBEzr, yOAER scientific fields of

“ull enables the aearer endeavor mark
to walk in deep another revolu-
avater. Successful tion in the wheel

e tests avere made by
{ the Berlin Fire Bri- of progress.

gade. Tawo paddles
are provided.

Submarine Rescue Boat

A salvage craft
for submarines de-
signed by Simon
Lake,of Bridgeport,
Con. is shown at
the left. A div-
ing compariment is
placed in the boww
and is  supplied
with air under
pressure so that the
men may enter and
leave at awill. In
addition, the boat
will be equipped
aith every knowwn
rescue and salvage
device.

The utilization of X-rays for detecting defects in standing

trees has been made possible by apparatus perfected by the

Eastman-Kodak Company. Wire bearing poles hawe also

been studied with the new outfit and imperfections avithin

the pole or tree revealed. The above photo shows a pole
being X-rayed—N. C. McLoud.

AL americanradiohistons com
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Ad

Man’s Conquest of the Air
Still Continues

Models Indicate the Type of Craft We
May Expect Soon. Testing Labora-
tories Determine Best Design

mail to speeding planes,
a vacuum tank giving
conditions similar to those |
found at a height of 1400 meters,
the latest dirigible shown in
model form which is to carry
200 passengers, a new rocket
plane and a remarkable photo- i
graph taken from an airplane I
showing the top of the Wool- =
worth Building thrusting up- “
|

I

¥

5. DEVICE for transferring .

ward through a gap in the
clouds shown on this page.

T he photo at
the right
shows a par- |
tial wacuum
tank contair | S e
ing a table | L
and chairs, ‘
in awhich at- |
mo s p heric f
¢onditions |
such as those |
encountered
by awiators
flying at
great heights
can be dupli-
cated. This
15 a German
invention.

A model of a rocket plane equipped awith 86 rocket gun barrels for pro- £

pulsion has been made by Maurice Poirier, of Burbank, California, and is
shown abone

g

Above — an invention for

§ taking mail into speeding

planes. A cable suspended

from the plane travels

along the ground into this

1 device and catches a mail

sack awhich is brought up

! to the plane by turning
the cable drum.

At the left is a model of a
huge airship to be con-
structed in Germany, and
known as the L. Ro. 1. It
awill accommodate 200 pas-
| sengers and is expected to
|  jourmey from Berlin to Neav
P—— - York in 36 hours.
>

A most impreisive and. extraordinary photo-
graph taker from an airplane showing the
pinnacle of she Woolaworth Building appearing
through a gap in the clouds has been repro-
deced beloac. The wiew avas taken during a
heavy fog avhich hung low over the city. It
will be noted that there are no other buildings
seen througl the mist, although there are sev-
eral other tall structures nearby.
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Newest Developments in the
Art of Flying

Shown Here Are Many Develop-
ments Which Insure Safer and
More Rapid Air Transportation

NEW type low wing

monoplane which can

stop within 150 feet,
wind tunnel for testing pro-
pellers and models of airplanes
and an airplane beacon recently
installed on tep of the Hotel
Beacon, in New York City, are
shown here and a complete de-
scription given. These latest
adjuncts to aviation will further
aid air travel of all types.

A new low-wing mono-
plane is shown above. A
second wing, one-half the
size of the foraward one, is
placed at the rear and acts
as an elevator. "The plane
has a wing spread of 27 f1.
and a radical change has
beem made by eliminating
the stabilizer. It can stop
within a distance of 150 fr.
W. L, Schult and Donald
Hall, of the Mahoney Air-
craft Corp. in San Diego,
€Cal., are the desigrers.

The photograph above shows a prodeller
ready for testing tn a wind tunnel. A e=otor
drives the propeller n a awind stream azd by
various instruments ils effectiveness witf and
acithout an airplane model is determined. An
airplane model used with testing propellers in
acind tunnels is shown on the right. No:e *he
supporting cables and portion of wind runael
which appears at the extreme right hand side
of 2he photo.

A 1200,000,(00 candlc-
poacev ligit shown at the
left Pas been nstalled as
an aivplane beacon on top
of ahe Hotel Beacon,
Broadway ard 75tk St.,
New York City.
P

>
The new ligit on top of
the Times Square Build-
ing, in New York City,
may be seen at the right.
It s wisible within a
radius of 100 miles and
the beacon can be flashed
for sending messages to
airmen at night.
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the substitute for the blood had to be found if such substitute
were to be used. The sccond was of a physical and a technical
nature in the designing of the mecessary apparatus, and the
third, surgical and physiological.

The Russian scientists found that a chemical injected into
the blood of an animal would prevent the blood from coagulat-
ing. This solved two problems at one time; they could use
the blood of the animal as the solution, and they could maintain
all physiological conditions because nothing had been materially
disturbed.

The work then took on the form of producing the artificial
heart, which finally resolved itself into a large glass reservoir
into which a predetermined quantity of blood treated to prevent
coagulation was constantly poured. The pressure for causing
the flow of this blood through the arteries and minute capillaries
was a constant one, not surging as in the case of the normal
arterial circulation. This was obtained by a pure gravity feed,
the glass tank being above the level of the severed head. Of
course, the blood was oxygenated.

The Operation

HILE a description of the operation might seem offhand

to be gruesome and even quite inhuman, one must re-
member that most of our modern researches aleng the lines of
medicine and pharmacology have been based upon experiments
conducted in the animal kingdom. Guinea pigs, rats, mice
and smaller, as well as larger animals, have been tested for
susceptibility to poisons as well as for determining the curative
properties of drugs. \Vere it not for science’s dependence upon
animal experimentation, we today would probably not have one
of our greatest boons to mankind, namely, anesthesia, we would
not know much about the internal secreting glands and count-
less pharmaceutical products as well as their physiological
reactions.

These facts are here pointed out to give the reader the cor-
rect inferences for the cause of such research. In the epoch-
marking work of the Russian doctors, the operation consisted of
properly anesthetizing an animal and then proceeding with care-
ful and progressive amputation of the head. All blood vessels
were promptly ligated and as soon as possible, circulation was
established through the major blood vessels of the neck before
the dissection proceeded further. In order to maintain perfect
anesthesia, the anesthetic had to
be increased as the operation pro-

This photograph shows a dog's head on «

platter and the rubber tubes leading to tne

source of blood supply. The head looks
very much alive.

repeated quite a few times. After that, the scientists turned
their attention to the mucous membrane of the mouth. They
first smeared the mouth and tongue with a small quantity of
vinegar. Immediately the head showed irritation, and the
tongue made motions to expel the taste and foam developed in
the mouth itself. WWhen the same experiment was tried with a
small piece of cotton, saturated with quinine (which, of course,
produces a very bitter taste) the attempt to push out the irri-
tating substance was even more marked. At the same time,
the eyes teared. Sweets and a small piece of cheese were

quickly taken and swallowed by

ceeded, because much of the blood
passing to the brain was no longer
capable of producing a narcotic
effect. During the operation, it
was perfectly possible to see that
life was at no time extinct. Touch-
ing the eyelids caused them to re-
act.

About 20 or 30 minutes after
the operation was completed, the
head gradually came back to life,
the same as in a normal animal.
The eyes opened and blinked, and
presented every appearance of a
living pair of eyes. The head it-
self physically reacted whenever
the whiskers, nose, lip or parts of
the snout were touched. Marked
irritation caused violent move-
ments of such force that some-
times it was difficult to hold the
head on the plate. On occasion
the mouth would open, and the
teeth would set and every physical
reaction of a dog howling or bark-
ing could be noted.

Does the Head Feel?

QUESTION arises now as to
whether or not the head of

this animal is actually capable of
feeling any sensation such as pain.
The dog responded to practically
every reflex. For example, a 50-

the head, only to come out of the
severed oesophagus.

When Does Life Leave?

HEN finally it became nec-

essary to stop circulation,
every characteristic of the state ot
agony and coming death appeared
on this bodiless head. This would
seem to bring one to the conclu-
sion that the head itself was actu-
ally alive. By again beginning ar-
tificial circulation, life was again
revived and the head reacted as
briskly to all irritations and ex-
periments as before.

Future Possibilities

ERE it possible to apply
the results of this experi-
ment in the human case, one fairly
quivers to think of the possibili-
ties. Imagine a death resulting
from any cause. Maintaining
circulation might keep a head
alive for an indefinite period. Do
not even the wildest imaginations
of our modern scientific fiction
writers pale into insignificance be-
cause of the steady advance and
progress of scientific research?
1f a head can be kept alive for
this length of time when com-
pletely severed from the body, it is

candle-power lamp was held some
distance away from the animal’s
eyes, and when the lamp was
tinned on, the pupils contracted,
and the eves blinked. This was

This photograph shows a group of Russian scientists

and students congregating in the lecture room of the

laboratory in ahich the experiments avere conducted.

It is marvelous that the experiments acere so successful
with the comparatively crude apparatus.

conceivable that the head of one
animal could be transplanted to
the body of another. Only a few
years ago our experiments were
looked upon as foolish—Today
thev have been done.

WWW-americanradiohistorv-com
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Animal’s Head
Lives After Be-
ing Completely 1
Severed from <§'

Body

the hand of
scientist.

o licking

The living head of a dog

a

Mechanical
Heart Keeps
Head Alive

Russian Scientists Perform
Seeming Miracle

The Living Head

ers of this magazine that some

few yvears ago the Managing Ed-
itor and this writer undertook a series
of experiments in the substitution of
artificial organs for the real organs,
and as a result, an article was pub-
lished called “The Artificial Man.”
This man had an external heart, exter-
nal kidneys, external lungs and an ex-
ternal stomach into which predigested
food was poured. Of course, the arti-
ficial man was purely an imaginative
creation, but it depended upon actual
experiments which were conducted at
that time not only with this end in
view, but also for the purpose of de-
signing a system in which the blood
could be removed from the body,
passed through osmotic tanks to clear
it of urea and other waste products of
the body, thence through suitable
X-ray and ultra-violet apparatus to
kill any bacilli which might be detri-
mental to the health, and finally be re-
turned again to the body.

While the experiments were not en-
tirely successful, they were promising
enough to warrant further work along
these lines and that fact was mentioned
in the articles.

The readers will also recall that the
heads of insects had bheen successfully
removed from one and transplanted to
the body of another, that eyes in fish
had been transplanted, and that articles
on both of these advances appeared
within these pages.

And now we come to the most phe-
nomenal subject of all which is the
basis of the present article. We have
on these pages actual photographs of
the most recent experiments conducted

IT will be remembered by the read-

JOSEPH H. KRAUS

|

{

BLOOD TRIATED TO
PREVENT COAGULATION
1 anD nzateo

GLASY FLOW
INDICATOR

ocso.nm\sus |

ANY FOOD SwALLOWED

COMES QUT MERE

A schematic diagram showing the layout of

the apparatus, for this experiment aith

minor details omitted so as not to make it
too confusing. |

*OR many vears, scientifiction au-

thors have been regaling us with
stories of decapitated heads in which
life persisted and fantastic as such [
stories are, yet, the truth is still more
fantastic, for the thing has now been |
accomplished.

Least you denounce the publishing l[
of this article as something too grue- |
some, remember, that it probably will
be the direct cause of saving untold
thousands of lives in the future. In
cases of accidents to human beings,.
many of whom have in the past died
hopelessly, it will now be possible
perhaps to do something about it from I
the technique gained through these
most important experiments. In auto-
mobile accidents, and accidents of all
kinds, very often, at the present time, |
people are given up as hopeless. Per-
haps in the future, this need no longer |
be so.

|

v americanradiohistarnz.com

by Drs. C. Brukhenenko and C. Tche-
chulin, made in the Chemical Pharma-
ceutical Institute of Science, which is
a department of the Scientific-Techni-
cal Bureau of the All-Union Supreme
Economic Council in Moscow, Russia.
Not only do the results indicate that
the life of an animal can be prolonged
after the head has been completely
severed from the body, but they also
prove that such severance does not
mean instantaneous death.

Historical Foundation
BACK in the year 1912, M. le Gal-

ois, a French physiologist, ex-
pressed the thought that artificial pro-
longation of life was quite possible if
the conditions for the production and
maintenance of the circulation of
either the real or artificial blood could
be devised. Quite a few scientists
tried the effects since that time, but all
previous attempts ended in eventual
failure. The causes of this failure
were variously conjectured upon. In
all probability, the lack of success was
due to the difficulty of discovering a
suitable fluid which could be substi-
tuted for the blood.

In our own experiments, we pre-
vented coagulation of the blood by the
methods now well known, but our diffi-
culties were that we made no provision
for automatically regulating the tem-
perature of that blood and maintaining
the necessary respiration or oxygena-
tion. This, the Russian scientists were
able to produce. It will be observed
by looking at the photographs, that the
nature of the difficulties which had to
be surmounted were three-fold. The
first was of a chemical nature because
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Light Gathering Power 600,000 Times that of Eye

New Mt. Wilson Observatory Telescope

HE largest telescope in the world will have a con-

cave mirror slightly less than 17 ft. in diameter
which will probably be made of fused quartz. It is ex-
pected that from five to ten years will be needed before
its completion. Secrets of the smaller and more distant
stars will undoubtedly be revealed by the new in-
strument.

finally obtained a
perfect one. Glass
shows a marked tend-
ency to crack dur-
ing the cooling pro-
cess. It is planned
to make the new mir-

question was harder to answer. It had previously come up
in comnection with the present one-hundred-inch telescope
which, by now, has proved to be greatly superior to its smaller—
though older—sister, the sixty-inch. This fact combined with
a careful study of “seeing” conditions, has led to a favorable
answer. It seems very probable that a two hundred inch tele-

Above is a spiral nebula, Canes Vernatici.
This pheto also taken acith the 100 zuch
telescope required exposure of three hours.

scope will be correspondingly better than the one-hundred inch.
especially if located at a place where unusual steadiness and
clarity of atmosphere prevail. Several sites in Southern Cali-
fornia and Arizona are being studied, but the final decision
of the location has not yet been made.

Question 3 still remains unanswered. The designing and
building of the two hundred inch will be one of the greatest
feats of modern engineering ever performed. It was decided
to make the telescope double the size of the present largest
because a lesser instrument would be too near the size of exist-
ing telescopes to promise miuch improvement over theni.

Problem of Casting Huge Quarts Mirror

HE casing of so huge a mirror is a very difficult task.
Perhaps you may recall how many times scientists at the
Bureau of Standards recently had to recast the seventy-two-

The 200-inch mirror will shorien exposure.
ror from fused

quartz. Quartz does not expand or contract as the temperature
changes, hence the danger of breakage during the cooling
process is practically eliminated. This property of quartz
makes it ideally suited to telescopic use. The normal drop in
temperature during a night’s observation is often sufficient to
warp a large mirror so that its focus may change by a very
considerable amount.

The fused quartz industry is relatively new. Dr. Elihu
Thompson of the General Electric Company has been the
prime mover in its development, and he states that it is quite
within the realni of possibility to manufacture a disk of such
gigantic size. Preliminary work on smaller disks is already
under way at the Lynn Works of the Company.

The building of the mounting will not start until it is certain
{hat the mirror will be forthcoming. The moving parts ol

inch disk for the Ohio Wesleyan Observatory before they / ¢
the one hundred inch weigh a hundred tons, yet, when an

observer touches a button, the great telescope swings about as
smoothly as though it weigled nothing. This smoothness of motion
combined with supreme rigidity is not easily attained. Every metal
part must be ground to extreme precision, every girder must be
mathematically tested so that it will certainly support the structure
without any visible sign of flexure.

Five to Ten

) o T
Years to Ny, 2007 I 52000 Tuves
Bul[d TELESCOPE viﬁ::kgrng
VERY one
asks, of J—
course, when will 200" (icweT) oAMeTER =

the telescope be
finished and ready
for use—a ques-
tion very difficult
to answer. 1f one
may judge from
past experience, it
appears extremely
unlikely that the
telescope will be
ready in less than
five years. It is
quite possible that

LIGHT GATHERING AREA = 4 TIMES
THE AREA OF PRESENT MIRROR

200" [{olog

MIRROR MIRROR
LIGHT GATHERING
POWER OF 100"

(PRESENT LARGEST)

ten years may be TeLescOPE
required. The
most uncertan

HUMAN EYE

{actor is the man-
ufacture of the
quartz mirror.

The telescope
will be put to
many uses.

A comparison of the present 100 inch mirror and
the proposed 200-inch mirror; the light gqathering
power of each is indicated in the above
lustration.

The above photograph awhich avas taken at Mt. Wilson

Observatory shows Andromeda, south preceding region

resolving nebulosity into star images. This aas taken
on August 24th, 1923 avith the 100 inch telescope.

WWW americanradiohistorv-com
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Details of the 200 Inch Telescope to be built at Mount Wilson Observatory

World's Largest Telescope

By DONALD H. MENZEL, Ph.D.

A concave mirror 200 inches in diam-
eter with a light gathering power 600,-
000 times that of the human eye is to
be employed in the new telescope.
Fused quartz will be used for mirror.

A model of the proposed 200 in. telescope is shoawn above. Dactors
Pease and Anderson are iuspecting the model.

nouncement of an appropriation of a large sum of money

to the California Institute of Technology for the purpose
of erecting an astrophysical observatory and laboratory. A
two hundred inch reflecting telescope is to be the main instru-
ment. and it is to be supplemented with the best auxiliary
equipmept that can be provided. Arrangement has been made
with the neighboring institution, Mount Wilson Observatory,
for friendly co-operation and advice so that all may benefit
from the knowledge and experience of astronomers that have
worked with the one-hundred inch—at present the world’s
largest telescope. The long list of scientists, who are named
as co-workers in the gigantic project, reads like a “Who's
Who in Astronomy.” Dr. J. A. Anderson of Mount Wilson
is in charee of construction and design.

TIIE International Education Board has just made an-

Fig. 1—The relative sizes of the present largest telescope, at M.
Wilson achich is 100 inches and the projected 200 inch telescope are
acell illustrated above. This illustration is purely diagrammatical
and is not intended to showw the appearance of the finished instrument.

600,000 Times Better Than Eye

TWO hundred inch telescope! A concave mirror two

hundred inches, a little less than seventeen feet, in diam-
eter, with a light gathering power roughly 600,000 times that
of the unaided human eye! The conception of so colossal an
instrument almost defies the imagination. A sketch is shown
herewith (Figure 1), illustrating its size compared to the one-
hundred inch. The diagram is, of course, schematic; it is
quite certain that the new instrument will not be built upon
lines similar to the Mount Wilson telescope. (See also photo-
graph reproduced at leit.)

Cost of Telescope

HE actual amount of the gift has not been announced,

but, since the Mount Wilson hundred-inch is known to
have cost in the neighborhood of five hundred and forty
thousand dollars, it is quite obvious that the cost of the new
instrument will be many times greater—possibly four or five
million dollars. It must not be thought that the gift of so
much money was idly made.

A great many factors had to be weighed and considered
before the project was finally decided upon. There was the
fundamental question: will the knowledge contributed by the
instrument justify its existence? Secondly, disturbances of
the earth’s atmosphere are always troublesome. May not the
new telescope so magnify them that its greater light-gathering
power would be neutralized by the poor quality of the images?
Thirdly, can such a telescope actually be built and how large
should it be made?

Desirability of 200-Inch Telescope

O the first question astronomers immediately gave a re-
There are hundreds of problems that
The second

sounding “Yes.”
such an instrument would be ideally suited to.

A photograph of the present 100 inch Mt Wilsott Observatory tele-

scope appears above. This view shows the mirror well. The 100

inch mirror, howewer, only has one-qiarier of the light gathering
poaver of the 200 inch mirror to be used.

e unany amaricanradighicton/. com-——
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30 JUNE 190
(MOLESWORTH)

18 OCT. I1905
(8BOLTON)

15 APRIL 1906

(DENNING )
-

tig. 3. The appearance of a nolch in the
North Equatorial Belt to the north of the
red spot on June 30th, 1901 and deformation
of the equatorial cloud belts on October 18,
1905, and also on the 15th of April, 1906.

on Jupiter’s surface known as the Great
Red Spot 1s not a fixture on the planet’s
surface! It possesses an extremely
oblate spherical outline and its major-
axis measures over 20,000 miles. Its
low, irregular drift on the planet shows

* This conception of a forming continent on
Jupiter was broached by E. M. Antoniadai in an
article in “L’Astronomie” of Paris in April, 1911.
The terrestrial granitic continents, in their initial
stages of formation, were likewise thin crusts float-
ing on the hot and liquid globe. According to
Geikie, the highlands of Guinea in South America
thus emerged as an oval area 700 miles long b
600 wide above the steaming oceans of the Paleo-
zoic Era, exactly like the present Red Spot on
Jupiter. (See Chart, Fig. 5.)

How the Great Red Spot on
Jupiter May Become
the Ninth Moon

that, while it is detached from the main
globe, it moves around with that planet’s
axial rotation. The inference denotes a
Jovian moon in embryo.

The Great Red Spot, Jupiter's em-
bryo ninth moon, which was 23,500 miles
long by over 8,000 miles wide when first
discovered in 1878, has been more or less
permanent in place during the past half-
century of its existence, as Figs. 2 and
3 show. The first drawing by Franks
shows its aspect on August 23rd, 1879,
shortly after its discovery. On October
3rd, 1879 the spot achieved its widest
area and strongest development, while
by June 30th 1901 (Fig. 3) a notch had
appeared in the equatorial belt to the
North. On September 18th, 1927 it was
in (Jovian) longitude 340 degrees and
had a rotation period of 9 hours, 55 min-
utes, 35.53 seconds, or some four seconds
slower than a year previous. Further,
the darkest core of the great spot has
migrated some five degrees further south
in latitude than its position in 1916, ac-
cording to Latimer Wilson of Nashville.
The direct inference is that the spot is
gradually losing its organic identity with
the planet Jupiter itself. (See Fig. 4.)

Semi-Solid Moon

N his “Growth of a Planet” Edwin

S. Grew hazards a suggestive opinion
that the Red Spot may be an'island float-
ing unstably upon the surface of a liquid
planet*, but inclines to the conception of
a separating portion of Jupiter obscured
periodically by cloud currents. The
swiftly changing belts of cumulus on
Jupiter must be of some substance that
condenses at a far lower temperature
than water and would boil at—100 de-
grees C. (—140 degrees F.).

In Fig. 6 are shown Bolton’s drawings
of the Red Spot at successive epochs,
years apart, indicating deformations al-
tering the cloud belts and the spot out-
line itself. Early in 1919 the Tropical
Disturbance and the Red Spot hollow
both vanished, although the spot itself
survived. A stage intermediate between
the sun and the earliest terrestrial geo-
logical periods is indicated; favorable to
satellite formation through rotational fis-
sion. Jupiter, in short, is a planet not
yet solidified, and the conception of a
semi-solid moon sloughing off into space
through instability arising in rapid axial
rotation is plausible.

Summarizing this theory, Scriven Bol-
ton concludes with the words: “A later
stage of evolution will see it (the Great
Red Spot) clear of the surface and con-
stituting an additional member of the
Jovian system of satellites. Its present
ypsteady motion and irregular rotational
period is attributed to the influence ex-
erted upon it by adjacent surface dis-
turbances, but when it is once launched
into space it will be free to move as
steadily as the other satellites.”

The present red spot has usually been
situated in a curious basin or hollow, in
the south side of the southern equatorial
belt. The hollow has been in almost con-

tinuous evidence since September, 1831.
The average rotation speed of this objeet
has been nine hours, fifty-five minutes,
36.8 seconds, and about eighty-one thou-
sand rotations were performed in the in-
terval to 1923. Hooke was the discov-
erer of the great spot on Jupiter in 1664.
This spot may well have been closely
connected, if not identical, with the pres-
ent Great Red Spot. There are many
analogies of position and motion which
suggest that they were the same.
(Continued on page 978)

Fig. 2. Below is shown the development of

discovery in 1878 up to September 301/, 1880,

the Great Red Spot on Jupiter following its
showing alteration of form.

23 AUG. 1879
(FRANKS)

3 OCT. 1879
(BARNARD)

30 SEPT. 1880
(DENNING )
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Fig. 4. The above illustration shows the birth of Jupiter’s ninth moon by tidal fission of the red spot from the parent body.

Jupiter's Moon 1n the Making

By DONALD P. BEARD

cloud belts and alterations in the

form and motion of the Great Red
Spot on Jupiter have occurred within the
year past. News of an eruption more
colossal than a thousand Etnas came
from Prof. Schaer’s observatory on the
Jungfrau, Switzerland on October 15th,
1927. The dispatch reads like the open-
ing of H. G. Wells’ amazing “War of
the Worlds,” yet it remains sober fact,
not fiction.

Prof. Schaer, a German astronomer at
the University of Geneva, spent ten nights
at the Jungfrau Observatory, 11,340 feet
above sea-level. While observing Jupiter
through the 10-inch Zeiss refractor there,
Prof. Schaer noted “a luminous eruption
on the planet which lasted an hour, and
the light, more intense than that of Jupi-
ter’s satellites, was visible between the
two equatorial belts of the planet.”

Other recent observations indicate that
the Great Red Spot, long a prominent
feature of the planet, is now wholly sev-
ered by obscure Caesarian forces from
the parent body of Jupiter and is actu-
ally pursuing an independent motion about
the latter '@

About twenty vears ago Sir George
Darwin sought to apply the principles
of the doctrine of natural selection to
certain unstable planetary species under
rapid rotational stress (much as in speci-
mens of amoeba) leading to ultimate fis-

STARTLING changes, shifting of

Fig. 5. The first land surfaces in Palaezoic
times, (see arrow) showing owal highlands
of Guinea, in South America, north
of the equator.

Fig. 1.
lustrates the formation of satellites from
rotational ‘instability. Sir George Daracin
advanced this principle twenty years ago.

Fission in a paramecium, which il-

waasa americanradiahistansz.come—

sion as in Fig. 1. Sir George calculated
that 54,000,000 years ago our own moon
was sundered thus from the earth which,
in that remote epoch, was rotating once
in five or six hours. Under a condition
of low density and high centrifugal
stress, sufficient rotational instability was
developed to slough off the moon-mass
from the present circular basin of the
Pacific Ocean. This process has been
termed “tidal evolution” and its failure
to transpire would have created a tide-
less fishpond of° the entire earth’s sur-
face, inhabited today by amphibians in-
stead of human beings.

Red Spot Is Ninth Moon

BRIEF summary of this theory pre-
pares us for the recent statement
made by Scriven Bolton of the Royal
Astronomical Society of Britain that the
famed Red Spot, so long an enigma, is
nothing less than a ninth moon in pro-
cess of formation! His belief is based
vpon systematic increases in the rota-
tion period of the Great Red Spot over
a period of a half-century, following its
discovery in 1878 by M. Niesten at
Brussels.

In outlining his theory Scriven Bolton
writes: “There is at present a phenom-
enon which suggests an epoch in the
evolution of moon-making processes in
the solar system. That puzzling object
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T he 5,000-1b. diving bell avhich simulated a compartment

of a sunken submarine is shown above being lowered in

The above photograph shows the oxygen place.
bag and mouthpiece in place.

city of Washington, were made of scrap material and weighed
an average of 4 pounds each. The use of better materials and
greater refinement in production will result in a shrinkage of
at least two pounds in the current weight of the unique life-
savers. The lungs are small enough so that a full equipment
of them can be carried on every submarine, of which there are
now over 80 in active use in the American fleet.

A man in a disabled submarine can don one of these new-
fangled breathing devices in from 5 to 30 seconds. The
apparatus resembles the historic army gas mask and consists of
a rubber bag which straps on the chest and contains the
requisite amount of oxygen and a small canister of soda lime
to purify the foul air expelled from the lungs. Its carbon
dioxide content is purified so that the same air may be breathed
again and again. The rubber mouthpiece of the lung fits
tightly against the jaws inside the mouth so that it cannot slip
out of position during escape from the “sub” and ascent to the
sea surface. As the sailor grabs
his lung from its appointed place
in the submarine, he will charge
it with the necessary amount of
oxygen, carried in special tanks
placed in a strategic position
near the double-doored ports,
from which future egress from
sunken submarines will be made.

Tests Made with Diving
Bell

HE first tests in the Potomac

River were made by use of
a steel diving bell. This diving
bell is made of one-quarter inch
steel, weighs two tons and has a
base platform on which 174 tons
of ballast can be placed to in-
sure that it will remain on the
bottom when lowered to the de-
sired position. It has a com-
partment large enough for the
accommodation of four experi-
menters. This compartment
which has no bottom is kept free
of water by air pressure, the air
being pumped from the accom-
panying ship and admitted to the
subsurface chamber by means of
a special control valve and ex-
tendable hose line. The diving
bell was used in the first tests as
a simulation of a sunken sub-
marine.

The bell was lowered to a
depth of 110 feet where it found
bottom in the mud. Lieutenant
C. B. Momsen, one of the in-
ventors of the new and novel

decompression.

Three tests were made awith the bell and all awere
completed successfully.

A diver is shown coming up to the surface during one of the

lests made in the Potomac River.

line slowly so that he would suffer no injury from too rapid

Note ithe lifeline buoy achich the diver is

grasping. The mouthpicce of the man-made breathing device
can also be seen just abowve the surface of the water.

One of the divers is shown above
ascending to the surface.

lung was the first to test out the device. Lieutenant Momsen
and his assistant, Edward Kalinoski, dressed in bathing suits
dived into the Potomac and entered the bell where it was sus-
pended by chain from the stern of a naval vessel. The bell with
increasing air pressure being blown into it was then lowered
to the bottom of the river. The lifeline buoy, a small life
preserver of cork was then released. It is capable of sustaining
an average man'’s weight in water. Lieutenant Momsen donned
his lung and dove from cramped quarters in the bell and
ascended the lifeline slowly so that he would suffer no injury
from too rapid decompression and the excessively rapid expan-
sion of air 1n his system.

To the Surface in Two Minutes

T took two minutes for the naval officer to make the 110 foot
ascent to the surface. All he had to do was to press an

escape valve on the rubber breathing bag and allow some of
the oxygen to leak out if at any
time the air supply became too
rich for ordinary breathing pur-
poses. Joseph Eigen, a naval
diver, made a descent and
ascent after Lieutenant Momsen
reached the surface.

In all respects the breathing
bag or lung proved satisfactory.
A few days after the first tests
were made, the program was re-
peated at a depth of 150 feet.
Previous to the tryout of the
lung in the water it was tested
thoroughly in the diving bell at
the Washington Navy Yard, at
a depth of 60 feet where it
proved its merit.

All that is necessary in equip-
ping submarines now in service
with the new rescue apparatus
is to provide practical escape
hatches as annexes to the regu-
lation subsea ship’s compart-
ments. These compartments will
be so designed as to act as
natural diving bells when the
submarine is flooded. The crew
and officers trained in such
manoeuvers can quickly don
their ‘“lungs,” escape through
these hatches and make their
various ways to the surface on
the lifelines attach@d to the cork
buoys which would soar to the
surface in the inverse way to
that pursued by a parachute in
sailing to land from the sky.

He has come up on the life-

(Continued on page 960)
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By G. H. DACY

New life savers for sunken submariners
developed by U. S. Navy divers

f

|

The above photograph shows a navy diver
in the new escape lock device aboard the
re-conditioned submarine S-4.

its former quota of victims—those who sink
in crippled submarines never more to see
daylight and enjoy life ashore.

Divers and engineers of the U. S. Navy have
perfected an artificial lung, a safety device for
universal use on submarines which will enable
trapped crews and officers to leave sunken
undersea craft at will. It is without excep-
tion the most efficient and con-
densed apparatus of its kind
ever invented. It excels all the

POTENTIALLY the subsea will be robbed of

pped in Submarines

foreign appliances originated for similar purposes
and lacks the bulk and cumbersomeness of such safety
contrivances now available

Aviators have reliable parachutes to extricate them
from impending aerial disasters, soldiers in the
trenches are protected against deadly gases by prac-
tical .gas masks. And now our submarines are
gladdened by the successful underwater rescue tests
made with the new lung which eliminates the great-
est peril from subsea ship service:

The lamentable submarine S-4 disaster, fresh in
the minds of Amer-
icans, would never
have occurred if the
new device had been
invented but a few
months sooner and in-
stalled as standard
equipment on Amer-
ican submarines. It is
qualified to aid the es-
cape of entombed sub-
marine crews at
depths of 225 feet or

Above — entrapped crew

equipped with “lungs” are send-

ing up a rescue line to the sur-

face. A lifeline buoy is attached

at the upper end and awill sus-
tain a man’s aweight.

less. In the future, it prob-
ably will be improved so that
it can be used at greater
deptls.

Light Weight
THE test lungs used re-
1 cently in experiments in
the Potomac River, near the
ordnance proving grounds of
the U. S. Navy, south of the

The above photo~
graph  shows a
navy diver wwear-
ing one of the me-
chanical  “lungs.”
Straps hold it in
place.
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The traffic roadway
on Fifth Avenue and
that of the new bridge
are compared in the
illustration appearing
here. The bridge road-
way avill be 88 fi.
awide.
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1Y) P‘§ £ g On either side of the
Bl T bridge there aill be
R a 6 fi. sideacalk for
v pedestrians. . Beloaw

The floor of the bridge is hung by pairs of steel aire suspenders
On the upper deck is an 88 ft. roadway
avhich will accommodate eight lines of motorized traffic.
is carried on transverse floor beams spaced about 60 ft. apart.

from four avire cables,

most impressive connection between New York and New Jersey
which has ever been made. It will aid the ferries and the vehicu-
lar tunnel in bridging the gap between the two states and
will further afford an outlet for metropolitan inhabitants.

will also be a main
auto highway connection
between New England and
New Jersey, Pennsylvania
and the south that will
avoid to a large extent the
congested districts of New
York and vicinity. The
bridge will open a large
area of New Jersey as a
suburban district for New
Yorkers. Traffic surveys
and estimates indicate that
8,000,000 private vehicles
and nearly 500,000 buses

Q
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the wehicular road
awill be four tracks for
trains.
55 FEET —— - : i
88 FEET N RS i . i = §
E s
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This deck

The lower deck of the bridge avill carry four rapid transit lines.
This makes it necessary to have a large railway terminal at the
Manhattan end of the bridge and an elevated structure crossing
Manhattan at 59th Street for direct connection avith Long Island.

will use the bridge in the first year after it is opened. The
theoretical capacity of the roadways of the bridge is nearly
30,000,000 vehicles per year, but it 1s assumed that before such
a volume of traffic is reached, other Hudson River crossings
will have been provided.
By 1960 traffic is expected

It
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IN COLD WEATHER
SHRINKAGE OF CABLES
RAISE BRIDOKE § FEET.
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00 FEET,
OR APPROXIMATELY IS BLOCKS

to increase to 16,000,000
pleasure vehicles and
1,000,000 buses. Traffic
coming along the Lincoln
Highway from the south
will pass around Newark
by a route soon to be con-
structed and will cross the
bridge to Manhattan far
from the congested area.
The Washington Bridge
across Harlem River will
connect with the Bronx
and the Boston Post Road.

E5.

The above illustration shoaws the total length of
steel cable used on the bridge achich awould
reach from Neaw York to Cincinnati.
left we see how provision has beem made for
contraction and expansion.
diagram of the New Jersey anchorage showing
how the cables are embedded in solid rock. The
four 36 in. cables avill be jointly able fo support
a load of 352,000 tons. .

810"

A’ ’/Ie TO CENTER-

LINE OF TOWER

At the right is a |

T DIAGRAM OF

NEW JERSEY ANCHORAGE

SHOWING CABLES EMEE.DD!D'
lIN SOLID ROCK .
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The main elements of the |
bridge acill be the great span 1
across the river, the supporting
toavers and approaches. Above
one of the towers is compared
to the Woolaworth Building
achich 1s 792 ft. 1 in. high. The
bridge towers avill be 650 fi.

in height.

£

publication a complete description
of the greatest hridge in the world,
which would span the Hudson, was
given. Now, one year later, we are
giving further data and interesting
facts concerning the colossal suspension
bridge which wilt be 115 miles long,
with towers standing 650 ft. high.
The supporting columns will rest
upon separate concrete bases 90 ft. x
100 ft. faced with granite. To build
these foundations, the river bottom was
excavated for about 100 {t. under water
to reach bed rock. One of the towers
is compared to the Woolworth Build-
ing in an illustration on this page.
Photographs of the 16 section steel
skeletons for the towers also appear.
The towers will be of steel and concrete
construction with stone facing. Two
sidewalks each 6 ft. wide and a roadway
for motorized traffic 88 ft. wide will
be supported by these towers, as well
as four rapid transit lines. The cables
for the bridge of which there are
four, each 36 in. in diameter made up
of small wires 1/5 in. in diameter, will
be anchored in solid rock. The draw-
ing appearing here shows a diagram of
the New Jersey cable anchorage which
will be 240 ft. deep. The weight of the
bridge and therefore its inertia will be
so great that the force of a gust of
wind would be spent before the bridge
would move appreciably. The steady
force of a high wind would hold the
center of the bridge 12 or 18 inches out
of its normal position. However, a
maximum swing of 5 ft. has been

IN the January 1928 issue of this

Giant Bridge Joins
Two States

fi
BSOS o

New York and New Jersey
to be Connected With a Span
1/ Miles Long.

By
H. Winfield Secor

4

el
L 3

allowed for. 1In cold weather, the
contraction of the cables will raise
the bridge about 5 ft. and the two
towers will move about 7 in. toward
the center under a load. The concrete
floor will be supported from the
suspension members by great steel
trusses which will allow the bridge
to swing without their breaking or
cracking. The Hudson River Bridge
will have a span of 3500 ft. which is
twice the length of the Camden,
N. J, span. The weight of the
suspended structure will be 120,000
tons and the weight of the complete
bridge is estimated as 1,000,000 tons.
The live load carried will be one-
quarter of the dead weight. To re-
sist the pull of the cables on the New
York side, at 179th Street, a concrete
anchorage weighing 370,000 tons is
to be used. The bridge will be the

T e O 5

IR TR .

=g ; o
‘J:@f,.‘i%: LA R S

In the above photograph may be

seen the steel skeleton of one of

the towers. Each leg of the tower

rests on a separale reinforced

concrete base resting on bed rock

and faced acith granite. Arrows
paint to workmen,

P

A wiew of one of the towers taken
while stending at the base and
looking upward appears at right.
The 16 section steel columns that
form the Neaw Jersey tower of the
giant span have risen to a height
of more than 200 ft. in tawo
months. The towers of the bridge
are four times as high as the
famed Colossus of Rhodes.
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The above photograph shows the wvacuum tubes and apparatus

designed for use in the high voltage experiments. Special tubes

swithstanding a pressure of 1,000,000 wolts avere developed in cpn-
nection with the work.

The high woltage equipment designed at the Carnegie Institution

appears above. The high pressure tank, condenser, spark gap and

measuring gap may be seen. Doctors Tuve and Gawiola and
Myr. Hafstad are shown in the photo.

Shattering the Atom

Scientists of Carnegie Institution
Bombard Atomic Nucleus

minute particle of matter, the atom. To gain an idea of

the infinitesimal dimensions of the atom let us suppose that
a drop of water were magnified many, many times until it were
the same size as our earth. Then, the constituent atoms would
be the size of footballs. If the nucleus of a hydrogen atom
were magnified to the size of a pea, then the single electron
which courses in its orbit about the nucleus, would be repre-
sented by a sphere thirty feet in diameter and the circum-
ference of the atom itself would be a circle having a diameter
of 600 miles. The limit of our vision with the most powerful
ultra-microscope is a particle with a thickness of about one
three millionth of an inch, which is still about two hundred
times the width of the calculated atom. However, science
triumphs in strange ways and through the noteworthy work
done in the Department of Terrestrial Magnetism, of the Car-
negie Institution, man has
succeeded in producing a
higher electrical voltage than
ever before obtained. With
this equipment, developing a
pressure of 5,000,000 volts, it
was possible to bombard the
atomic nucleus with high
voltage projectiles, and so
actually shatter an atom.

High Voltage

Equipment
N order to develop a suit-
able laboratory source of
high electrical pressures, a
high frequency resonance coil
was used, undoubtedly more
familiarly known as a Tesla
coil. This coil was immersed
in an insulating oil under
pressure to prevent spark dis-
charges from the surfaces of
the caps on either end of the
secondary. The coil was ex-

SCIENCE has launched another attack upon that extremely

The abowve photograph shows a spark discharge in air obtained

from a Tesla coil operating at 300,000 wolts. A le
type will not operate much above this voltage in air because of the
large sparks and streamers and corona discharges.

Five Million Volt Apparatus
Develo[)ed for Tests

cited through the primary circuit which consisted of a large
glass plate condenser, a spark gap and a primary coil consist-
ing of two turns wound about the secondary. The condenser
was charged to a potential of 50,000 to 100,000 volts and dis-
charged through the spark gap thereby setting the high voltage
coil into oscillation and building up the tremendous pressure
of 5,000,000 volts between two balls at the end of the second-
ary. The schematic diagram of the high voltage apparatus
and the approximate voltage and time relation are shown in
an accompanying drawing. Special vacuum tubes which would
operate at voltages as high as 1,000,000 volts were developed.
In order to produce particles of sufficiently high speeds to
penetrate the central structure of the atom called the nucleus,
their velocity must be increased enormously by being released
at one of the electrodes of a vacuum tube to which a million
volts or so is applied. The quest for a high voltage tube still
continues, although tubes have
been made to operate for a
short time at 1,000,000 volts.
Doctors Lauritzen and Ben-
nett, of the California Insti-
tute of Technology, are re-
sponsible for the development
of the million volt tube.

Future Energy

TTENTION is now be-
ing turned to a new
source of energy derived
from atomic disintegration or
the breaking up of atoms.
Scientists will some day find
a method of breaking up at-
oms of common elements.
The work at present is in the
embryonic stage.

The energy of the future
lies in atomic disintegration
which will supply unheard-of
power.

(Continued on page 960)

A large coil of this
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these ideas, and while the S f L . f b 2’000 peop]e’ passengers
final construction rlnay not I J € "i’ 2, € t Y 1 C O El t and crew, would on]ybre-
be exactly as the one q : quire, therefore, ten pon-
shown here, still T believe (Continued from page 911) e p

it is pointing the right ' 8 The principle of the life-

way, and should sooner or
later be adopted.

My idea of a modern
lifeboat is a sort of steel
pontoon, about 80 ft. long
and about 14 ft. in diam-
eter, the entire pontoon to
be made of steel, about 1-
in thick for lightness and
for strength. The illus-
trations give you a rough
idea of this new future
lifeboat.

I do not wish to convey

the impression that this,

pontoon is a miniature sub-
marine, which, of course,
it is not. It is constructed
with the sole idea to have
buoyancy and to stay on
top of the water. It is not
constructed to withstand
great pressure, as the sub-
marine must be, and for
that reason the life-pon-
toon can be made very
light; yet, comparatively

hoat pontoon may, in a
few words, be described as
follows:

Easy Launching
Features

HERE is no need of

ever launching the life-
pontoon except in one in-
stance, and that is fire. In
all other cases, such as col-
lision, etc., where the boat
sinks, the life-pontoon need
not be launched at all.
When danger threatens
the passengers are made to
enter the pontoon, several
officers supervising them,
so that only a certain num-
ber of people will go into
one pontoon, and so that
no overcrowding occurs.
Once they are safely in-
side, the door is locked and
bolted, air and water-tight,
while the officers see to it
that the passengers are

strong. The inside of the : 2 strapped into life straps
pontoon is strengthened by e = SISSEIZ provided for this purpose,
circular cross-ribs to gwve o other remarkable photograph of the actual sinking of the FESTRIS. which will sho1:tly be ap-
the boat great rigidity, oo ace see the ship listing at a perilous angle with one of the lifeboats — parent. These life belts or
which it requires for rea- making ascay at the left. This picture illustrates wividly how difficult it is  life straps are fastened to
sons which will be appar- ¥ to attempt lowering an open lifeboat. the inside wall of the }ife—
ent. At the same time, its ) y ~ pontoon, which itself 1is
oot SRR TbY Sheh ke teit Copyright 1928 by Pacific & Atlantic Photos. padded, il to"a padded
tgill not be very much more expensive than a quantity of life- cell. All of tlns fastening can be done in a minimum of time.
boats, whose places it takes. The same thing occurs with the other life-saving caissons,

The average lifeboat accommodates, roughly, 32 people. The and nothing further remains to be done except wait for the
life-pontoon takes, roughly, 200 people. From this, it will be  ship to sink. Before this happens, however, the officers will
seen that not many of these pontoons are required on the have made sure that the pontoons have been disengaged from
average ship; and even the biggest liner, which carries some their normal fastening supports, (Continued on page 999)

LIFE SAVING CAISSONS
FLOATING OFF
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SHIP TURNING OVER
=) 1-4 shows how life-pontoon may be launched by means of crane.
] . . 1-B shows hov life-pontoons might be stored below decks, if neces-
Figure 1 shows how the new life saving-pontoon may slide down to  sary. 1-C shows another wariation how life-pontoon might be
the sea in case of fire. Figures 2, 3, 4, A-and B, shoav life-pontoons  launched. This latter wariation is, howewver, not practical in case

as they leave the ship and float off. the ship goes down stern first.
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New Safety Lifeboat

VESTRIS Disaster Demonstrates That Pres-
ent Day Open Lifeboats Are an Anachronism

By HUGO GERNSBACK

Member: American Physical Society; American Association for the
Advancement of Science

THE sinking of the Vestris again teaches that the present-day open

lifeboats are totally unfit for life-saving purposes. Lifeboats are
very much like Mark Twain’s weather: “Everybody talks about it,
but nobody seems to do anything about it.”

If the Vestris disaster were the first one in which a huge loss of
life was caused directly by the fact that the lifeboats might just as well
not have been in existence, there would perhaps be an excuse; but similar
occurrences, such as, for instance, the Titanic and Lusitania disasters con-
clusively prove that the open lifeboat is not to be trusted; particularly when
the sea is rough and when the disaster is of the variety where the ship
goes down quickly, as was the case with the Titanic, the Lusitania and
now the Pestris.

The Vulnerability of
Open Lifeboats

ITH present-day lifeboats, it is al-
ways the question of the human
element. In the first place, the listing of
a rapidly sinking liner is usually so
great that even with a heroic crew,

The most remarkable picture ever
taken of a disaster; this shows the
crew of the VESTRIS with life-
belts rushing to the lifeboats. Many
of those showwn acere droavned.

Copyright 1928 by Pacific & Atlantic Photos,

it becomes often impossible to safely Lmd
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RETRACTABLE PROPELLER AND RUDDER

Cross-section of the new life-
pontoon to accommodate 200
passengers. The entire inside is

launch a lifeboat at all. There is no
crew living which has ever been trained

padded so as not to hurt the
passengers in a rough sea or
during launching. Safety belts
- are provided to hold passengers
fast to their stations, in order
not to break limbs and injure
passengers.

In wery extreme cases there is
a suction as a steamship goes
down. The life-pontoons might
be carried down for 15 gr 20
fect as shown in the upper il-
lustration, but awould immedi-
| ately bob right to the surface of
1) the sea, as shown in the lower
- illustration.

WWW.americanradiohistorv.com

to put lifeboats into a heavy sea with a
ship listing 30 or move degrees. The
usual lifeboat drills are silly, because the
conditions under which they are made are
totally different from what usually hap-
pens in a disaster.

But granting that some lifeboats can
be safely launched, we then have the Ves-
iris experience, where many people per-
ished because the lifeboat upsets or be-
comes filled with water, and either cap-
sizes, or what is worse, many of the un-
fortunate survivors die of exposure; and
the few who are saved usually contract
pneumonia or die from the effect of ex-
posure. So all in all, the present-day
open lifeboat is to be severely condemned

as an anachronism and is to be placed in the same class with sail ships,
of which it is only a miniature duplicate.

Brand New Lifeboat Needed

HAT then is needed is a totally different sort of lifeboat, suited

to modern conditions; a lifeboat that cannot be swamped by the

open sea; a non-wooden lifeboat that is seaworthy, that will not fall apart

when it is launched into the sea, and what is more, a lifeboat that is not
dependent upon a panicky crew for its launching.

The illnstrations on these pages illustrate

(Continued on next page)
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This illustration shows the launching of the Gernsback
life-pontoon im the extreme case where fire breaks ont in
the ship. The pontoon is easily released from its dawits
and slides down inte the sea, passengers and all. The
passengers are sirapped acith leather life belts. inside of
the padded pontoon, so they «zill mot be hurt as the pon-
toon_ rolls over in the sea, for a few minutes, till it
rights itself.

©1926 by Sclence and Invention.
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Th

e Answer

TO
THE QUESTION

Can We Control Sex?

T will be remembered that SciENCE AND INVENTION Maga-
I zine sent out questionnaires to a group of 587 select author-
ities throughout the country. The consensus of opinion
of these men, well versed on the subject of sex, will be of
interest to the reader.
As already mentioned in the text appearing in the center of
this page, the syngamous theory of sex determination was
held in 66 per cent of

side, but because of a lack of data, would not definitely commit
themselves.

It seems as though some of those working along the lines of
sex control should look into the subject from a Mendelian
viewpoint.

The subject of drink was rejected, as was the question about
sunlight having an effect, the moon having an effect, or the
particular point of ori-
gin of either the sper-

the cases.

On the subject of |
sex control itself, the
votes were two to one |
in favor of the nega-
tive side of this subject,
but we are writing
about those who emade

unqualifying state-
ments, either a definite
“yes” or “no.” There

were, however, again
as many votes as these
two groups combined,
who believed that ihere
was a possibility of
controlling the sex in
human beings, and that
this wwill some dav be

discovered. The an-
swers to most of the T
other questions were ]

negative Dby the vast
majority, with the ex-
ception of question 10,
information about this

is here subsequently )
given.. ) - | theory of sex determination.
Scientists  definitely [

stated that the diet has
no effect on controlling |
the offspring in the hu-
man individual.
Scientists scoffed the
theory that the time of
fertilization with ref-
erence to the menses
has any effect.
The theory that the

s

Not Yet!

In Humans,
Say Scientists
But

SOON!

HE consensus of opinion of the scientists who answered the question-
naire on the subject of the control of sex is “while sex cannot as yet
be controlled in the human individual, it can be, and is controllable in the
bird, animal, and insect worlds, and it is quite possible that in the not too
distant future, sex in human beings will also be controlled.”

In response to the other questions which were asked, we find that the
scientists are divided three to two in favor of syngamous versus progamous
The former theorv holds that the detergnina-
tion of sex takes place at the same time that the union between the sper-
matozoon and the unfertilized egg occurs.
that the sex of the future individual is determined by either the sperma-
tozoon or the ovum before fertilization.

All of the theories of sex control were rejected except one, and this |
one has heretofore had but very little attention paid to it.
and afirmative votes were divided equally, but a vast number swayed to
the affirmative side. This applied to a Mendelian basis of sex control, in |
which it is assumed that both father and mother have many blood relations
of the same sex (either all brothers or all sisters in both families).

matozoon or the ovumn
(right or left side).

A Few Letters

O that the reader

may get a better in-
sight into this subject
from the viewpoint of
some of the experts in-
terested in it, we are
appending a few letters
from those who were so
kind as to answer the
questionnaire, or so
thoughtful as to add
some personal notes or
opinions of their own.
We will appreciate and
be glad to further dis-
seminate knowledge to
our readers on this in-
teresting topic. We
trust that this series
has heen the means of
spreading much author-
itative information
along these lines which
was never generally
known before.

A Letter by Dr.

Reed O. Brigham,

| Ph.D., M.D., To-

ledo, Ohio

l HE April, 1922
Physiculture Mag-

| azine published an ar-

The progamous theory holds

The negative

sex of the offspring
sways to the weaker,
was definitely rejected, but here there were a few more dis-
senting votes.

Question 10 read as follows:
anything to do with sex?

1. A and B marry. In A’s family there are four males and
one female; in B's family there are six males. Is it likely that
males will predominate in the offspring?

The answer to this question came as a distinct surprise. Just
exactly half of the definite answers were negative. Another
half of the definite answers were affirmative. But—there were
a great many who qualified their answers, stating that there
was not enough data available to base an opinion on a question
of this nature; and some who distinctly leaned to the affirmative

Do you believe heredity has

ticle by Dr. David H.
Reeder on the predeter-
mination of sex, the theory of which the writer questioned and
since that time he has been observing and studying and would
like to submit the following facts and theories. Dr. Reeder
believes that the tinie of conception in regard to the menstrual
period determines the sex. He also mentions the German
theory, and more recently Professor Fetscher of Berlin has
given a similar theory claiming also that older parents give
birth to more boys with statistics on 1,796 families. The writer
has made a study of 3,944 births in his father’s and own prac-
tice and could not in any way substantiate these above theories
or see any relation whatever.

The question of sex has been an insistent one; it is today
particularly so because of the rapidly expanding activities of
women in all the affairs of life.  (Continued on page 994)
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past ideas on the same subject

This discussion of sex control takes into consideration

NATIONS’
/ MAN

POWER

NATIONS'
WAR POWER

A

It has frequently been said that after every acar, the number of male births
is greatly increased achich is supposed 1o be nature’s acay of maintaining the
As a matter of fact, a war fought to the fimish, means that about
one-sixth of ‘the forces are killed, and under modern conditions, no nation

balance.

can put into its army more than 10% of its population.

productive cells, more or less different from each other, at
least in size. Each of these cells must give up part of its own
structure, namely half of its chromosomes, before this union
takes place But the new cell, formed from parts of two

distinct cells, has the power to grow into all the cells, however
varied in type, necessary to duplicate the parent individuals.
Here we have the development of sex. That is to say, the re-
productive cells of different individuals of the same species
are of two distinct tvpes and two reproductive cells of the same
kind cannot unite and form a new being. More than this, the
parts of the plant or animal which pxoduce and dnscharge
the reproductive cells show marked differences, not only in
form but to suit the exact mechanic roles in which they are
engaged. The highest plants as a rule, unite both sexes in the
same individual, even in the same assemblage of reproductive
parts, which we call the flower. Even when individual plants
are of one sex, as in the case of the poplars and willows, there
is usually not much difference in the individuals, except so
far as the distinctly sexual parts are concerned.

In the animal kingdom, the union of the two sexes in the
same individual occurs only in organisms of relatively low
rank, as some worms, Vestiges of each sex, however, remain
in the highest types though very rarely visible except micro-
scopically and a true, complete merging of the two sexes in
the same individual probably never occurs. But, in the higher
animals, not only is sex distinct in the reproductive cells and
the organs directly concerned in their formation and discharge,
but sex permeates almost the entire organism. Secondary sex-

§90096909$£ 55888632400 )

CHROMOSOMES OF SPERM

HpREELI6CANI (2O KAFSI LN S(

CHROMOSOMES OF OVUM

The abowve diagram indicates the chromosomes of a sperm and of

an ovum, showing the XX and the XY chromosomes, about avhich

much has already been acritten, This illusiration is credited to
Theophilus S. Painter, University of Texas.

nine to one.

i R. BENEDICT bases his statements in this article

on observed actual tests in which he claims the birth
ratio has been changed from a normal fifty-fifty sex dis-
tribution of male and female births to a startling predomi-
nance of male births, which in some cases ran as high as [
Unfortunately, he has been unable so far to
demonstrate the reverse of this condition.

nal characteristics are conspicuous in epithelial struc-

NATIONS® JUST AS
WEEERG [t MANY WOMEN
DIE BECAUSE OF
WAR TO THE
STRESS AND In mammals
FINISH SUFFERING 2%

tures, the distribution of hair, feathers and horns. The
contour and size of the body differ according to, sex.
with some few exceptions,
secreting glands are mere vestiges in the male.

the milk-
The

larynx, and hence the pitch of the voice, show sexual
differences, even the psychology of the individual usu-
ally corresponds to sex and this difference is by no

means limited to human beings.

Sexual reproduction requires only oune cell from

each parent.

Indeed, there is almost positive proof
that the cell formed from the union of two single
cells of different sex may divide so as to form two,
three or occasionally more offspring, although not all
twins and triplets are thus formed.

In accordance

with the general principle that Nature is exceedingly

SPORE
BEARING
ORGAN

Aspergillus Glaucus, a sexless microscopic
the branching part
The spore-

fungus.
of the plani.

M. (mycelia),

P. peritchecium.

bearing organ is shown aith part of
enlarged, the spores just abou! to

break loose.

lavish, almost
wasteful, in in-
suring the ac-
complishment of
her ends, many
thousand repro-
ductive cells are
formed in each
individual fe-
male while the
male reproduc-
tive cells may
number millions
in a single dis-
charge and bil-
lions for the life
of the individ-
ual. Pollen, the
male reproduc-
tive cells of
plants, is some-
times so abun-
dant as to form
clouds. In some
cases, the fe-
male reproduc-
tive cells of

plants are fertilized and mature with comparatively little waste,

again from an
abundance of flow-
ers, only a few pro-
duce fruit. For
mammals, the net
result in offspring
for the most pro-
liic scarcely
reaches a thousand
for the male and a
hundred for the fe-
male.  Obviously,
for the larger
(Continued on
page 987)

vy amaearicantadiahistory. com.

BIOCHEMIC
ATTRACTION and
REPULSION

MECHANIC
SELECTION

One of the methods of controlling sex is

tlustrated above.

It shoaws the biochemic

attraction and repulsion by chemical or other
means, and the mechanical selection.
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And Sex Controlled

Sex is Being Controlled in Animals,
Why Not in Man?

g CIENCE anp INVENTION will pre-
L) sent beginning next month, a series
of important articles on

EVOLUTION

Science AND INVENTION having just
concluded its series of articles on Sex
Control has secured three most important
articles from the pens of America’s great- ,
est scientists on the subject of evolution. ‘

A great deal of nonsense has been
written about evolution in the past, and
SciENCE AND INVENTION feels that it is
its duty to present the most accurate |
scientific data that can be procured on
this most important as well as contro-
versial subject.

The first article on evolution has been
written by Prof. Samuel C. Schmucker,
one of the leading authorities on the
subject. The articles will run for the
next three months and Prof. Schmucker’s
illustrated article will appear in the
March issue.

F
P

|

gether,

[

ONLY
EMALE CHICKS
RODUCED HERE

Exposing hens eggs to X-ray achile they are in an incubator, increases the
proportion of female chicks and ultimately eliminates the male chicks alto-

so that only female chicks are born. Of course, the extent of the
exposure controls this.

that are alive today have have the cell as their unit
had a continuous existence THE HIGHER MORTALITY OF MALES EQUALIZES THE SEXES but consist of aggre
since the beginning of life gations of enormous num-
in the world. It is true 175 bers of individual cells
that one generation has AN many of which have been
followed another but the 2 150 \\ altered from their original
parent generation has 0 125 . MALE type to serve special pur-
never died. There has = — poses. In man, and indeed
merely been the transfer g 100 \ in mammals and other ver-
of part of it to the next 375 m‘\ tebrates, each white blood
generation and while tis- = —_— cell is essentially an inde-
sues have shrunk and been & 50 pendent one-celled organ-
wastgd} an(i 1t'est]f)red by L oog ifsm, though not ceg)?b]e (I)f
nourishment taken in, ree existence. such,
there has never been death the average human being
in any truer sense than L 2° MO. 8™ MO. BIRTH sl D has about forty Dbillion.

applies to the chemic and
nutritional changes which
occur in the organism of
any higher animal. There
is a close approach to phy-
sical, material immortality
in the reproduction of sexless one-celled organisms.

All animals and plants beyond the simplest type

such percentages are approximale,
accurale.
fertilizations take place in a ratio

also

REPRODUCTION OF CELLS

NUCLEUS

/Q‘b ¥

o
CENTROSOME

CHROMOSOMES DIVISION OF CHROMOSOMES
IN  NUCLEUS NUCLEUS AND ATTRACTED TO
N=NUCLEOLUS CENTROSOME POLES

T his illustration shows the reproduction of cells. It awill be observed

that the centrosome and nuclens divides. The chromosomes rear-

range themselves and as the centrosomes pass to opposite paris of

the nucleus, the chromosomes are attracted to the poles. Division
of the nuclens then takes place.

This graph shows the percentages of male births to female births. Of course,
Nevertheless, one aill find here that a greater number of male

expect by the ordinary laws of chance.

The red blood cells should
normally have lost their
nuclei before entering the
blood, being reproduced in
tributary glands. They
are also heavily charged
with iron in a special compound which serves to carry oxygen
from the lungs to the other cells of the body. Of these cells
we have about thirty trillion. As ahout half of the blood, by
volume, consists of cells and as all the blood makes up about
one-thirteenth of the body, we may estimate that the whole
number of cells approaches a quadrillion.

As soon as an organism passes the one-celled stage and con-
sists of large numbers of cells, variously modified and often
deprived of their active centers, the nuclei, it ohviously cannof
reproduce by the division of its cells indiscriminately even if
it could be imagined that all of the cells could undergo the
reproductive urge at the same moment of time. Hence, special
cells retain the reproductive function and, being more or less
independent of the other cells, produce new organisms without
requiring that the parent organism should he merged in those
of its descendents. But, the parent organism, being able to
survive as a distinct unit after it has reproduced new organisms
sacrifices the physical immortality of the simplest, one-celled
organism. The simplest type of reproductive cell is the spore
hut there is yet no distinction of sex.

as statistics om this subject are not

considerably higher than one avould

Reproduction

Still higher animals and plants require for reproduction
the union of two special re- (Continued on next page)
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By
DR. A. L.

FCE.

Dr. A. L. Benedict, AM., M.Dv, the
author of the present article, on the
subject “Can We Control Sex?” avho
has devoted much time and research to
the problem of studying lereditary
characteristics.

HE majority
of intelligent
and educated

persons have long
regarded the volun-
tary control of sex
asimpossible.
Frango is Mauri-
ceau, a celebrated
French obstetrician
of the late seven-
teenth and early
eighteenth century,
spoke very scorn-
fully of an astrolo-
ger who had mis-
calculated the date
of birth of his
child and gave him
credit only for a
lacky guess in
foretelling its sex.

However, when we consider how many apparent impossibili-
ties of the comparatively recent ‘past are every-day facts of the
present, both in mechanic and chemic inventions and medical
art, the temptation is strong to agree with the nineteentl cen-
tury sceptics who declared that man could no more control sex
than he could fly.

From the experimental standpoint, dealing with such lower
forms of animal life as the amphibians (frogs, toads, etc.) and
birds, the problem of controlling sex actually has heen solved.
In a sense, the problem for these creatures has been too well
solved for, apparently, it has been possible to convert one sex
into the other. However, other experiments and observations
on animals more closely resembling man, have apparently been
partially successful in controlling sex of as definite and un-
changeable nature as we believe it to be for human beings.

Cell Never Dies

HE simplest organisms, animal or vegetable, consist of a

single cell. The vital portion of the cell is its distinct cen-
tral portion, termed the nucleus. Both the outer portion of the
cell and the nucleus consist of protoplasm of no particular struc-
ture, held together by fibres. The fibres of the nucleus stain
deeply with certain dyes and hence are called chromosomes
(meaning color-bodies). The chromosomes are believed to be
characteristic in number for each kind of plant or animal
whether the latter consists of one cell or many. The one-celled
organisms reach an active stage in which the chromosomes he-

FRESH SEMEN
PRODUCES MALES & FEMALES
IN EQUAL NUMBERS

BENEDICT,
AM., M.D.

It has been found that semen taken from a frog and immédiately used to fertilize ova
produces approximately equal numbers of males and females. As the attempt at fertilization
is delayed, the proportion of males becomes greater until after four days, only males result.

Many obstacles can be overcome—

It is by No Means Illogical to Suppose That a Method
When Added to the Law of Chance Could Not Produce
An Efficiency of 80 to 90 Per Cent.

Can We
Control
Sex ?

come especially
prominent, and di-
vide into two bun-
dlesat opposite
poles of the nu-
cleus. The proto-
plasm of the nu-
cleus indents at the
equator between °
these poles, the sep-
aration of the cell
hecomes more and
more marked until
it divides com-
pletely, each polar
bundie forming the
nucleus of a new
cell which soon
gains size by im-
bibing nourishment
so as to equal the
original cell. While
mere drying, exposure to heat or cold of undue degree or some
other accident may kill millions of one-celled organisms, those

STALE SEMEN
PRODUCES ONLY
MALES

The laws of chance would seem to shoav that just as manym

boys as girls are born. While there may be a series of

ten or fifteen heads in succession, on the average, and

in the long run, the ratio acill approximate a fifty fifty

basis after a number of coin flips. Yet—see the next
page, middle illustration.
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“Those Who Refuse to Go Beyond Fact Rarely Get as Far as Fact’' - > IIIB(LE)' ;

tific interest in this country, when we note

IT is, I believe, a most healthy sign, as to scien-
amateur

the continuous progress made in
astronomy.

Even as late as ten years ago, astronomy was
generally considered to be something most abstract
and highly technical—something in which, per-
haps, college professors were interested, but wlhich
did not concern the man in the street.

It is truly remarkable what happens when
SciENCE AND INVENTION, for instance, publishes
an article on how to make a telescope. The flood
of letters from those interested in building it at
once, is unparalleled in the case of any other con-
structional article in the magazine. It can only
be compared with the fever that seized the country
in 1921-1923, when everyone, over-night, seemed
to be imbued with the desire to build a radio set.

And while the wonders of radio are great; and
while it was a great thrill to receive a station 500
milés distant in your earphones; what thrill is this,
when you compare it with viewing the canals of
Mars, Jupiter’s red spot and its moons, or Saturn’s
gorgeous rings through your own home-made tele-
scope? For it should be understood, that to-day
anyone handy with tools and having a little knowl-
edge of mechanics, can build himself such a tele-
scope in short order, at an expense that is often not
much greater than $30.00 for a modest telescope.
And, of course, it is not ahsolutely necessary to
have an observatory, because the amateur astron-
omer finds it most convenient to explore the
heavens from his own back yard, or if he has
none, then, from the roof of his apartment house.

And only those who have viewed the heavens
through a telescope know what a tremendous stir
it gives to the imagination; how it sharpens your
senses, and how it uplifts you, as practically noth-
ing else can ever do.

As a hobby, T much doubt that there is any-
thing that comes anywhere near competing with
amateur astronomy. The amateur astronomer -is
not content to build himself just one mediocre
telescope. He is very much like the radio en-
thusiast, in that no sooner has he finished one
telescope, than he already visualizes a larger and
better one. Many men who are readers of SCIENCE
AND INVENTION have built as many as six and in
some few instances, as many as ten telescopes,
from the smallest to respectable-sized ones. Once
you get the fever, it is difficult to stop.

And let no one think that amateur astronomy
means only the building of telescopes and gazing

AMATEUR ASTRONOMY

By Hugo Gernsback

at the stars. While the building of the telescope
is, of course, an absolute necessity; still, it pre-
sents only a single phase of the work in this art.
After you have built vour first telescope and have
achieved good results, of course, you will scan
the heavens and get a good look at the various
planets and the many stars, nebule, and last, but
not least, our closest neighbor in space, the moon.

Yet this is only the beginning. Sooner or later,
the true disciple of the art will become imbued
with the desire to build his own modest observa-
tory, which may be nothing but a simple shed; or
if he has the means, it mmay mean a regular ob-
servatory with a revolving top, which latter, of
course, runs into a great deal of money. But
with a little ingenuity, the average garage can
be converted into an excellent observatory, at an
expense of less than $200.00.

After this, the amateur astronomer becomes
more ambitious, and his next step will probably
be to fit his telescope with a camera in order to
photograph what he sees. Many amateur astron-
omers thus obtain most excellent photographs,
many of which have been widely published. But
before he can take such photographs, it is, of
course, necessary to provide the telescope with a
driving clock in order that the telescope can fol-
low the various celestial bodies without the ob-
server changing the orientation of the telescope
every few seconds.

Such driving clocks can either be bought, or
more rarely, are made by the astronomers. Or,
if the amateur does not wish to go through all
this trouble, he can do what most professionals
do, and that is, make colored sketches on paper of
the various planets and their markings. There is
still another way to do this even better. Some of
the scientific houses sell small white globes upon
whicli the markings of the moon, Mars and of the
other planets can be drawn by hand with colored
pencils. Such models are of great importance,
particularly when some of the planets, such as
Mars, are in opposition to the earth and when it
becomes highly important that as many observers
as possible copy the actual markings. It is easier
for the human eye to follow these markings,
because fine lines such as the canals on Mars have
never been successfully photographed, due to the
earth’s air currents, which tend to blur the photo-
graphic picture. The eye corrects these varia-
tions, and the amateur astronomer is, therefore,
in a position to take down the markings in their
relative positions on the white model globe.

Myr. Hugo Gernsback speaks every Tuesday at9.30 P.M. from Stations WRNY (297 meters) and W2XAL (30.91 meters) on various scientific subjects.
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LOw PAY.. LONG HOURS.. ROUTINE.. NO FUTURE

Always worrying over money.

Always skimping and economizing

~—going without the comforts and

luxzuries that every man DESERVES
for his family and himself.

[ Said Good-
After Reading This

The Time Clock—a badge of hawk-

like supervision and The Rut. A con-

stant reminder that one is “just
another name on the pay-roll.””

nowhere,

Human cogs in a great machine.
No chance to meet people, travel or
have interesting experiences. A long,
slow, tiresome road that leads

Always wondering what would hap-
pen in case of a ‘‘lay-off" or loss of
job. No chance to express ideas and
ability—no chance to get ahead.
COULD there be a way out?

ye to It All
Amazing Book-

Raised My Earnings 7007%!

Where Shall We Send Your Copy

WHEN a man who has been struggling
along at a low-pay job suddenly steps
out and commences to earn real money—
$5000, $7500 or $10,000 a year—he usually
gives his friends quite a shock. It’s hard for
themtobelieveheisthesamemantheyused to
know . .. but such things happen much more
frequently than most people realize. Not
only one, but HUNDREDS have altered
the whole course of their lives after reading
the amazing book illustrated at the right.

True, it is only a book—just seven ounces
of paper and printer’s ink—but it contains
the most vivid and inspiring message that
any ambitious man can read! It reveals
facts and secrets that will open almost any
man’s eyes to things he has never even
dreamed of!

Remarkable Salary Increases

For example, R. B. Hansen of Akron, Ohio,
is just one case. Not long ago he was a fore-
man in the rubber-curing room of a big fac-
tory at a salary of $160 a month. One day
this remarkable volume, ““‘Secrets of Modern,
Dynamic Salesmanship,”” fell into his hands.
And from that day on, Mr. Hansen clearly saw the
way to say ‘‘good-bye’’ forever to low pay, long
hours, and tiresome routine! Today he has reaped
the rewards that this little volume placed within
his reach. His salary runs well into the 5-figure
class—actually exceeding $10,000 a year!

YOUR INCOME MULTIPLIED
OR YOU PAY NOTHING

N.S.T.A. is now offering to every man who wants
toincreasehisincome,anamazing Double Money-
Back Bond that assures you a definite stipulated
addition to your income, within three months
after your training is completed—or the course
costs you nothing. This daring offer is possible
only because of the success of thousands of mem-
bers. Remember, if you are really ambitious to
increase your earnings, this opportunity is of-
fered you by a million dollar institution, the old-
est and largest of its kind in the world. Send
coupon immediately for full details.

Another man, Wm. Shore of Neenach, California,
was a cowboy when he sent for ¢‘Secrets of Modern,
Dynamic Salesmanship.”” Now he is a star salesman
making as high as $525 in a single week. O. D. Oliver
of Norman, Oklahoma, read it and jumped from
$200 a month to over $10,000 a year! C. V. Cham-
pion of Danville, Illinois, raised his salary to over
$1C,000 a year and became President of his com-
pany in tbe bargain!

A Few Weeks—Then Bigger Pay

There was nothing ‘““different’’ about any of these
men wben they started. None of them had any spe-
cial advantages—although all of them realized that
SALESMANSHIP offers bigger rewards than any
other profession under the sun. But, like many
other men, they subscribed to the foolish belief that
successful salesmen are born with some sort of
“magic gift.”’ “Secrets of Modern, Dynamic Sales-
manship’’ showed them that nothing could be far-
ther from the truth! Salesmanship is just like any
other profession. It has certain fundamental rules
and laws—laws that you can master as easily as you

learned the alphabet.
City and traveling -
sales positions are
open in every line all e

over the country. For years, thousands of leading
firms have called on the N. S. T. A. to supply them
with salesmen. Employment service is free to both
employers and members, and thousands have
secured positions this way.

Free to Every Man
See for yourself WHY ‘“Secrets of Modern, Dynamic
Salesmanship’’ has been the deciding factor in the
careers of so many men who are now making
$10,000 a year. Learn for yourself the REAL
TRUTH about the art of sellingl You do not risk
one penny mor incur the slightest obligation. And
since it may mean the turning point of your whole
career, it certainly is worth your time to fill out
and clip the blank below. Send it now!

National Salesmen’s Training Association
Dept. 301-B, N.S.T.A. Building Chicago, Ill.
e A

National Salesmen’s Training Assn., :
Dept. 301-B, N.S.T.A. Bldg., Chicago, IiL 1
Without cost or obligation, send me your free 1
book ‘“Secrets of Modern, Dynamic Salesman- |
ship.”” Also include a free copy of the new N.S.
T.A. money-back bond that assures me a definite |
addition to my income within three months after |
completing training—or a complete refund of |
tuition fee. 1
1

1

]

]

[}

I

]

Please say you saw it in SCIENCE and INVENTION
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Dont Pay Me a Cent
If I Cant Give You

a Magnetic Personality
~5 Days FREE Proof!

O matter how lacking you are in

qualities of leadership,no mat-

ter how colorless, timid, unsuccess-

ful and discouraged you may be, I

GUARANTEE to so magnetize your

personality that your whole life will
be completely transformed!

I can give you poise that ban-
ishes self-consciousness, charm that
makes you irresisti-
bly popular, personal
power that will in-
delibly influence the
minds of others and
amaze your friends. -

I'll make you a fas- o
cinating force in so- %
cial life, a powerful,

=4

yourself—your manner—your own
marvelous personal force, released
and magnified a hundredfold in ane
amazingly clear-as-crystal, scientific
way! More necessary than good
looks. More valuable than money.
For without it a salesman is hand-
cuffed! Without it a business man
is powerless to command! No actor,
no teacher, no orator,
no statesman can
long hold his au-
dience spellbound
without this supreme-
ly influential magne-
tic force!

Personal Magnet-
ism! How easy to re-

dynamic, command- » - lease it! How wonder-
ing figure in your What Is Sex ful its results! No long
profession. You'll be- Magnetism? study or inconveni-

come more popular,
more prosperous, What  is
more gloridusly suc-
cessful than you ever
dreamed possible!
Let me send you tHAt e
the proof—absolutely
free! If within 5 days
you-do not experience

forever,

spark that

J that magnetic,
powerful influence that draws
one man to one woman—
irresistibly ? What
is that strange,
awakens love?
What is it, in man or woman,

fascinate—the hypnotic power
that no one can resist?
You have it.

. Everyone has
it. But do you use it?

ence. Not the slight-
est self-denial. Just a
simple, clear, age-old
principle, that taps
the vast thought and
power resources with-
1n you, releases the full
sweep of your mag-
netic potentialities

never-failing

draw and

a decided change in

your personality, if you do not find
yourself making new friends with
ease, if you do not discover yourself
already on the way to social popu-
larity, business success and personal
leadership—just say so. Tell me my
principle of personal magnetism
can’t do every single thing that I
said it would do. And you won’t owe
me one penny!

What is Personal Magnetism?

What is this marvelous force that
raises the sick to glowing, vibrant
health, the timid to a new confident
personality, the unsuccessful to posi-
tions of wealth and astonishing
power ?

You have it—everyone has it—
but not one person in a thousand
Enows how to use it! It is not a fad
nor a theory. It is simply you,

and makes you aimost
a new person {rom what you were
before!

Personal Magnetism is not hypnotism.
Hypnotism deadens. Magnetism awakens,
inspires, uplifts. Personal Magnetism is not
electricity. It is like electricity in one way—
while you cannot see it, you can observe its
startling effects. For the moment you
release your Personal Magnetism you feel
a new surge of power within you. You
lose all fear. You gain complete self-
confidence. You become almost overnight
the confident, dominant, successful per-
sonality you were intended to be—so
fascinating that people are drawn to
you as irresistibly as steel is drawn to a
magnet!

The Facts are Free

The fundamental principles of Personal
Magnetism have been put into an extra
large volume under the title of ‘“Instan-
taneous Personal Magnetism.” It is bound
in beautiful dark burgundy, with the title
gold embossed. Its scope is as broad as
life itself. “Fires of Magnetism,” ‘“‘Sex
Intuences,” “The Magnetic Voice,” ““Phys-

/

ical Magnetism,” “The Magnetic Eye,”
“Oriental Secrets,” ‘“Rapid Magnetic Ad-
vancement,” ‘The Magnetic Mind,” and
“Magnetic Healing,” are only a few ofgthe
subjects covered in this amazing book. A
magnificent book that tells you just how
to cultivate the magnetic influence of your
nature.

You can sway and control others. You
can command suc-
cess. You can influ-
ence people to do the
things you want
them to do. Through
this amazing book
you gain the key to “Lregard it as the
a magnetic person- b‘giéeﬂ g"d Toet 5

. 3 vestment a man cou
ality. in ,5 days—or | qike  Realized the
you don'It‘ pay one experience of efnlg?ﬁ_rlg
penny. hat is my a new realm of life.”

c “Certainly wonder-
free offer to yOU! ful; like walking up a
stairway to a higher
life.”
Send COupon “Have examined
‘Personal Magnetism'
Today! and am astonished
how dormant my fac-
ulties were in that
direction."”

*“I am glad that
I dared to buy the
books."”

‘“The Personal
Magnetism books
have raised me from
poverty to my pres-
ent position.”

“*“There is nothing
better.”

“I would not part
with them for any
sum of money."”

“One of the great-
est books I have ever
seen—the greatest in
existence.”

“Made me a suc-
cess—financially, so-
cially and morally."”

What Others
Say!
“Has been worth

ten thousand dollars
a year."”

You must see this
wonderful volume—
examine it — let it
influence  indelibly
ypur own personal-
ity. You send no
money with the cou-
pon — you pay no
C. 0. D. You get
the book first. If
you aren’'t stirred
and delighted in the
5-day period, return
it and it costs you
nothing. Otherwise
keep it as your own
and remit $3 in full
payment. You are
the sole judge. You do not pay unless
you are absolutely delighted. And then
only $3.

You simply can’t delay. Clip and mail
the coupon NOW. Ralston:University
Press, Dept. 30-B, Meriden, Conn.

RALSTON UNIVERSITY PRESS
Dept. 30-B, Meriden, Conn.

All right—1I'll be the judge. You may send me
the volume ‘“‘Instantaneous Personal Magnetism"
for 5 days’ FREE EXAMINATION in my home.
Within the 5 days I will either remit the special low
price of only $3 or return the book without _cost or
obligation.

Cityat ® - be bt TP Bu ' m e 7 5 T S States. oo vy L.

Special cash price $2.00 if payment accompanies
coupon. This saves heavy bookkeeping and clerical
expense. Money refunded if dissatisfied and book is
returned within five days.
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JustOut/

The Very Latest
and NeverBefore
Disclosed Secrets of

Now!—if you act quick!—you can learn real pro-
fessional magic, right direct from the world-famous
magic wizard, Dr. Harlan Tarbell. More than that,

Dr. Harlan Tarbell
Internationally known

magician and teacher you get new—and never-before-disclosed— secrets of
of some of the world’s magic—everything from parlor tricks to big stage
greatest magicians. illusions. You learn easily, quickly at home, by

mail—during your spare time. Astonish your friends.

L earm Magic al Home !

Gain the magnetic popularity that makes you the center of any
crowd. Business and social success are assured the man who can

perform mystifying tricks. Don’t envy others—make others envy : °
you—be a magician! The F irst
Dr. Tarbell makes it easy for you to learn magic at home, by mail—

during your spare time. Dr. Tarbell takes you through and Only

the entire maze of sleight of hand card tricks on up to

big elaborate stage illusions. The apparently super- course
human doings of the accomplished magician will be- -
come as simple as A B C. Your friends will be aston- in Mag’c
ished, even before you ha\{;e finished 1the thlrdnlei?son, -

at your magic powers, our popularity will bring

demands for your magic work. You will find it easy ;‘fgfgﬂ;ﬁzfg“g
to make from $250 to $1000 a month, and more. @1 grol s ondl

magic by mail.

[ ] s
Send for Free MagicBook -+~ -
becorrsle aiegfnr)r?aglilg;g. OYO?J nllaey r;g%erealigg it(,:all)?ltr;%vz Mall This Coup on NOW!

possess magic powers, and Dr. Tarbell will develop them Tarbell System, Inc., Studio 14-22

for you. Senc{) today for his great free Magic Book 1920 Sunnyside Avenue, Chicago, Illinois
explaining everything. Get our low prices and easy pay- e nfassaation. a1 Sbout. youF wonderfal
ment plan. Be a magician. Get into the $1000 a month “Tarbell Course in Magic.”” Also tell me about your
class. Don't delay. Mail coupon now.

low prices and easy payment plan.
TARBELL SYSTEM, Inc.

Dept. 14-22 1020 Sunnyside Ave., Chicago, I11.

w B 4

Name

Address __. - = e
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$375 One Month Spare Timie
“Recently I made $375 in
one month in my spare
time installing, servicing,
selling Radio sets. And,
not so long ago, I earned
enough in one week to pay
for my course.”

EARLE CUMMINGS,
18 Webster St., Haverhill, Mass.

$1597 In Five Months
“The N. R. L is the best
Radio school in the U. S. A.
I have made $1597 in five
_.» months. Ishall always tell
) = > my friends that.I owe my
J

success to you.”
\? HENRY J. NICKS, Jn.,
302 Safford Ave.,

Tarpon Springs, Fla.
$1164 Spare Time Profits
“Look at what I have made
since I énrolled, $1,164—
money I would not have

Radio’s amazing growth is making many big jobs. The world-
wide use of receiving sets and the lack of trained men to sell,
install and service them has opened many splendid chances
for spare time and full time businesses,

Ever 5o often a new business is started in this country. We have seen how
the growth of the automobile industry, electricity and others made men rich.
Now Radio is doing the same thing. Its growth has already made many men
rich and will make more wealthy in the future. Surely you are -not going to
pass up this wonderful chance for success.

1 Wilt Train You At Home In Your

hadlothle?'ise. I am cer- More Trained Radio Men Needed .Spare Time .

tainly glad I took up Radio ¥ A famous Radio expert says there are four I bring my trainin Hold j

- ¢ g to you. Hold your job.
;.‘};;lrlz satstﬁe (;'" I am more N .04 jobs for every man trained to hold them.  Give rie o};ﬂy pact of your spare time. You

adio has grown so fast that it simply has  don't have to be a “college or high school
not got the number of trained men it _needs. graduate_ - Many of my graduates now mak-
Every year there are hundreds of fine jobs  ing big money in Radio didn’t even finish the
among its many branches such as broad- grades. Boys 14, 15 years old and men up
::ias;tling' staggns(,i Il\;xdio ; factoriesl, j jogbers, 10 60 haye finished my course successfully.

ealers, on board ship, commercial land sta- — .
tions, and many others. ~ Many: of the six to = ""“_ Be: Satised
ten million recéiving sets now in use are only I will give you a written agreement the day
25% to 40%, efficient. This has made your  Yyou -enroll to refund your money if you are
big chance for a spare time or full time not satisfied with the lessons and. instruction
husiness of your own selling, installing, repair+  setvice When you complete the course. You
ing sets, : | are the only judge. The resources of the N. R. I

HENRY R. HEIKKINEN,
123 W, Erie St., Chicago, Il

Over $1000 In Pour Months

My opinion of the N. R. I.
course is that it is the best
to be had at any price.
When I enrolled I didn't
know a condenser from a
transformer, but from De-
cember to April 1T made
well over $1000 and I only

worked in the mornings.” So Many Opportunities You Can Mak Pioneer and Largest Home-Study Radio school
,?416 JOl{NSON,Sa ok Ex{m Money While Learning € in the world stand back of this ‘agreement.
? Shelby St., Sandusky, Obio- | np. v of our students make $10, $20, $30 a Get My Book

week extra while learning. I'll show you the
plans and ideas that have proved
successful for them—show you

how to'begin making extra money shortly after ﬁld
you enroll. ‘G. W. Page, 1807-21st Ave., S., MO@" W‘AC

Find dout what Radio offers you. My 64-page
book, “ Rich Rewards in Radio”
paints out the money making op~
portunities the growth of Radio
hasmade for you. Clip the cou-
pon. Send it to me. You won t
be obligated in the least.

Nashville, Tenn., made $935 in his spare time:
while taking.my course.
1 Give You Practical Radio Experience
‘With My Course

'My course is not just lthﬁorg. My method Address
- N givés you practical Radio experience— ' <
: : . oufleér nth 213"‘”" o “w}‘y" J. E. Smith, Pres.
: of practically every type of Radio Dept
{ set made. This gives you confi- Y
' dence to tackle any Radio problems

andshowsupinyour pay envelopetoo.

You can build 100 cir-

cuits with the Six Big
Outfits of Radio parts

, I give you. The pictures
\ here show only three of
them. My book explains
any method of giving prac=
tical training at home,
Get your copy !

Dear Mr. Smith: Send me your book. I |
want to know more about the opportunities
in Radio and your practical method of teaching'
at home in spare time.. This request does.
not obligate me to.enroll and I understand
no agent will call on me.

Name.......... vy Bt Age.oovennn
Address. . ... IO . el b o o e 2 RGO
B S0 0o e ot & R kot 6 0 State......

> o i = e 00 TP > D D @ W wn a S
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on standard sized apparatus.
in order to obtain large earni

Your
the

in demand.
profitable work is yours
big field.

BE AN ELECTRICAL EXPERT
LET US PUT YOU ON THE ROAD TO SUCCESS

Learn by Personal Instruction

Electricity can only be thoroughly taught by PERSONAL INSTRUCTION. Our school is the oldest
most successful school of electricity in the country.
scientious worker whose dut

Each of our instructors is a con-

y |t is to impart to you the principles of electricity and fit

ney’

field. You

stu-
is our
Gradu-

0P

learn by personal
Our course is the only apprenticeship you need serve
ngs in the field of electricity.
and enroll in our big institution.

Your Future

Electricity is today one of the largest fields of industry in the
The future of a graduate of N.Y.E.S.

is limited only by
Employees,

the country over, have learned
by costly experience that only those that have
had a personal training are fitted to hold
important positions. Consequently, there
is always a place for N.Y.E.S.
reputation
best.
E.S. are always
Steady,

79

individual instruction

Come to New VYork,

cU

Fill in
this coupon
NOW

Don’t Wait!

will call.

and mail

You will not

you are a
ambitious and
work, there is
money
electrical field.

Fill in the coupon
it today.

be sorry.
live-wire,

willing to
plemy
waiting you

of
in  the

Come and get

your share—Let us start you—put

you on the road to success.
our 48-page booklet FREE.

Obtain

Learn

more about what we can do for you.

Don’t wait! Mail

obligates you in no way. No

the coupon now !{—It

salesmen

You alone make up your mind.

The New York Electrical School

29 W. 17th Street

Established 1902

New York

| =

d
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MAIL TODAY

The New York Electrical School
29 W. 17th Street, New York

48-page

Please send me FREE your
booklet. It is understood that this request
puts me under no obligation.
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Address..o...oiiveriiiniiererennne.
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by correspondence, but by an amazing way to teac

Azigl av
to getinto ELECTRICITY

Don’t spend your life waiting for $5 raises in a dull, hopeless job. Now...and
forever . . . say good-bye to 25 and 35 dollars a week. Let me show you how to
qualify for jobs leading to salaries of $50, $60 and uﬁ), a week, in Electricity— NOT

that makes you an electrical

expert in 90 days! Getting into Electricity is far easier than you can imagine!

Learn Without Books in9(pavs

Lack of experience—age, or ad-
vanced education bars no one.
Y don’t care if you don’t know

an armature from an air
brake—1I don’t expect you
to! I don’t care if you're
16 years old or 48—it makes
nodifference! Don’tletlack
of money stop you. Most of
the men at Coyne have no
more money than you have.
That’s why I have worked
out my astonishing offers.

EARN WHILE
LEARNING

1f you should need part-time
work, I'll assist you to it.
Then, in 12 brief weeks, in
the great roaring shops of
Coyne, I train you as you
never dreamed you could be
trained. . . on the greatest
outlay of electrical appara-
tus ever assembled. . . cost-

ing hundreds of thousands of dollars
. . . real dynamos, engines, power
plants, autos, switchboards, trans-
mitting stations. . . everything from
doorbells to farm power and light-
ing . . . full-sized . . . in full opera-

tion every day!

NoBooks-NoClasses

No books, nobaffling charts, no clas-
ses—you get individual training ...
allreal, actual work. . . building real

COYN

Please say you saw it

Prepare for Jobs
Like These

Here are a few of hundreds of
positions open toCoyne-trained
Our free employment
bureau gives you lifetime em-
ployment Bervice.
Armature Expert, $100 a Week
Substation Operator, $65 a wk.
Auto Electrician, $110 a Week
Inventor . ...... Unlimited
Maintenance Engineer, $150awk.
Service Station Owner,

§om g, EUD B $200 a Week
Radio Expert . . $100 a Week
Aviation Electricity, $76a wk.up

men.

AVIATION
ELECTRICITY

batteries. . . winding real arma-
tures, operating real motors,
dynamos and generators, wir-

ing houses, etc., ete. That’s
a glimpse of how we make
gou a master electrician in

0 days, teaching you far
more than the average ordi-
nary electrician ever knows
and fitting you to step into
jobs leading to big payim-
mediately after graduation.
Here, in this world-famous
Parentschool-and nowhere
else in the world—can you
get such training!

Job- Pay - Future

Don’t worry about a job,
Coyne training settles the
job question for life. De-
mand for Coyne men often
exceeds the supply. Our
employment bureau gives

Course to all
who enroll now.

- :_,,-,- i

Students wiring and checking ignition on one of the late
type Radial Aircraft Engines tn our aviation department.

|

: i

ELECTRICAL SCHOOL :
|

Ho c. LEW‘S’ Pres.’ Depto 29'83
500 S. Paulina Street Established 1899 CHICAGO, ILLINOIS

1 am including G Th »
monans - Oet This

FREE Boo

vou lifetime service. Two weeks affer
graduation, Clyde F. Hart got a position
as an electrician with the Great Western
Railroad at over $100 a week. That’s not
unusual. We can point to Coyne men mak-
ing up to $600 a month. $60 a week is only
the beginning of your opportunity. You
can go into radio, battery, automotive, or
general electrical business for yourself
and make up to $15,000 a year.

GET THE FACTS

Coyne is your one great chance to get into
electricity. Every obstacle is removed.
This school is 30 years old—Coyne train-
ing is tested—proven beyond all doubt—en-
dorsed by many large electrical concerns.
You can find out everything absolutely
free. Simply mail the coupon and let me
send you the big, free Coyne book of 150
photographs. .. facts... jobs. .. salaries
»..ODDortunities. Tells you how many earnexpenses
while training and how we assist .

our graduatesin the field. This
does not obligate you. So act
atonce. Just mail coupon.

L r ¢ v 7 ¢ 7 J | !
H. C. LEWIS, President
Coyne Electricai Schoot, Dept. 29-83
§00 S, Paulina St., Chicago, 1.

Dear Mr, Lewlis:

Without obligation send me your big free catalog and all de-
tails of Free Emgloyment Service, Aviation Electricity, Radia
and Automotive Courses, and how I can ‘‘earn while learning.”
1 understand I will not be bothered by any salesman.
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H. Winrieep Secor, Managing Editor.

Associate Editor
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LISTENERS’ GUIDE and AMAZING STORIES
Astronomy—
Dr. Dorald H. Menzel, Ph.D., Lick Observatory;

W. J. Luyten, of the Harvard College Observatory.

Entomalogy and Allied Subjects—
Dr. Ernest Bade, Ph.D.

Physics—

Dr. Harold F. Richards, Ph.D., Ernest K. Chapin,
M.A., Dr. Donald H. Menzel, Ph.D.

Chemistr

Raymondd
Willlam Lemkin.

{!. Wailes, Dr. Ernest Bade, Ph.D., Dr.

George A. Luers

Automotive Subjects—
] John F. Rider

Radio—

Magic and Psychic Phenomena—
Joseph Dunninger, Joseph F. Rinn, Edward Merlin.
Foreign Correspondeuts—

Dr. Alfred Gradenwitz. Germany; Dr.
Germany; C. A! Oldroyd, England; S. Leonard Bas-
tin, England; Count A. N, Mirzaoff, France; llubert
Blouka, Czecho-Slovakia; P. C. van Petegemp Hol-
land; Richard Neumann, Austria.

H. Becher,

Origin of Man

The first of a series of three cs-

pecially prepared articles by

leading authorities, describing

the evolutionary rise of man,

will appear in the March num-

ber.

Testing Precious Gems

The latest scientific methods

utilizing electrical as well as op-

tical means for the detection of

spurious gems.

The Speeding Stars

Whither are the stars and our

own planet bound? Dr. Donald

H. Menzel, of the famous Lick

Observatory, provides an inter-

esting answer.

W hicl is the Dominant Sex?

A well-known medical writer

gives some surprising deduc-

tions as to which is the dom-

inant sex. Don't miss this sur-

prising article.

Animal Facts Stranger Than
Myths

Raymond L. Ditmars, Curator

of the N. Y. Zoological Gar-

dens, tells us some more amus-

ing and strange facts concern-

ing animal life.
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_This $2,000,000 _
Guarantee of a JobaiRaisel} g =Eice.

F course you’d like to earn $50 or $75 or $100 a week—you’d like to do
more interesting work—you’d like to get into a line that offers a real
future—but do you know how to go about getting these things?
If you have been thinking of “taking a course’” but have held back be-
cause you were afraid you didn’t have education enough tolearn better-paid

work—if you have hesitated to take the risk that it would actually land you D Vi nen D':}
. g . ] *
in the better position and increase your salary—then here’s the best news you cased iy

ever heard in your life! s

W

Atk

“'Only one other man
and [, of six taking Cali-
fornia State Board exam-
cnation for Architect,
passed. Then I realicedihe
thorough and practical
Eraining given by Ameri-
can School. In18 months
I have gone fr om tracer to
Chief Draftsman, in
charge of all architectural
and ¢ ngineering work in
one of the oldest offices
here,”
R.L. WARREN,
Los Angeles, Calif.

V“When I started Amer-
ican School tragining in
2he Spring of 1915 1
<was working 14 hours a
night, seven nights a week
Jor $1.83 a night. Thal
Fall I got a job in the
Engineering Dept. of a
largclﬁrm near here. To-
day I work 5% days a
week and my salary is
larger than I ever dream-
ed of when I began that
course in Mechanical
Drafiing.”

. H. SEAVERNS,
South Bend, Ind.

I want to tell you about DRATFTING, and show you that it offers you
everything in pay and opportunity that you could hope for. I want to
show you that a fine Drafting job is now easily within your reach. And I
want to set before you an amazing plan which we have worked out with
the co-operation of some of the biggest employers and engineers in
America, to prepare you at home, in spare-time, get you the job and raise
your pay—absolutely without risk of a penny on your part.

Come Into DRAFTING!

Thousands of men~not a bit smarter than you, with no more schooling
or experience—havegone from poorly paid positions as clerks, mechanics,
building trade workers and laborers into Drafting positions paying $50
to $100 a week, with our help. Now with a job and a raise waiting for
you as soon as you are ready for it, all it takes is the COURAGE to go
after it—now if you remain in the rut it’s because you choose to, not
because you have to.

Drafting Lessons
Actually FREE to

show you how interesting

and simple Drafting 1s

Maybe you think Drafting is ‘‘over your head”—that it
takes artistic talent or some ability you haven’t got. Inthat
case you have a pleasant surprise coming to you. For I'ilbe
glad to send you the first threelessons from our home-train-
i ng to show you that the drawing of plansis purely mechani-
cal, easily learned and the mostinteresting kind of work you
ever tackled. It takes little enough courage tolook into this
wonderful opportunity —just mail the coupon and see for yourself how you
like Drafting and our guaranteed way to get into it.

Dept. D-2294 Drexel Ave.

The American School 2:f. St., Chicago, Ill.

Please say pyoun saw it in

WWW.-americanradtohistorv. com

Get this
“No-Risk” Plan!

Tswish I had the room here to tell you all about DRAFT-
ING—how it has become the most important branch
of every kind of manufacturing and building construc-
tion work-——how fascinating the work is—the fine bunch
of fellows you’ll work with—the big salaries paid—the
wonderful chances for advancement. How, while Draft-
ing is white-collar office work, it is hooked up closely
with big projects and big men, and offers the thrill that
goes with making plans which govern every move of
the men who do the work. All this inside dope takes a
36-page book to describe and I’ll
be glad to send you a copy free
when you mail the coupon for my
no-risk job and raise plan.

P,

Director Extension Work.

l'""_-"'""-""--""""_""-"--“""“"p

! THE AMERICAN SCHOOL !

I Dept.D-2194 Drexel Ave. and 58th St., Chicago, Ill. ¢

: Please send without cost or obligation, 3 Drafting ¥

1 Lessons, 36-page book withi the inside dupe about &

| Drafting and your no-risk plan and guarantee to &

1 prepare me, to place me and raise my pay, or nocost. |
1
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