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ONLY ONE DIAL TO TUNE

Wonderful offer direct from the factory! The world’s greatest radio.
A perfect working, single dial control, 7 tube receiver. And just to prove our claims, we will

e 1 Test it under all conditions. Test it for distance, vol-
ume and tona! quality — and if you are not convinced that it is the best single dial set you ever
heard, return it to the factory. We don’t want your money unless you are completely satisfied.

Metrodyne Super-Seven Radio

ship it to your home for 30 days’ free trial.

LT
BIG PROFITS
TO AGENTS AND DEALERS

Sing

Tube Set

le Dial

Radio

Retail Prie
S

Completely Assembled

Big Discounts
to Agents and Dealers

Our Agents and Dealers make big money
selling Metrodyne Sets. You can work all
or part time. Demonstrate the superiority
of Metrodynes right in your home. Metro-
dyne Radios have no competition. Lowest
wholesale prices. Demonstrating set on 30
days’ free trial. Greatest money-making
opportunity. Send coupon below—or a let-
ter— for our agent’s proposition.

0T 1L 1T O

1

A single dial control, 7 tube, tuned
radio frequency set. Approved by
America’s leading radio engineers. Designed
and built by radio experts. Only the highest
quality low loss parts are used. Magnificent,
two-tone walnut cabinet. Artistically gilded
genuine Bakelite panel, nickeled piano
hinge and cover support. All exposed metal
parts are beautifully finished in 24-k gold.

Easiest set to operate. Only one small
knob tunes in all stations. The dial is electric-
ally lighted so that you can log stations in the
dark. The volume control regulates the recep-
tion from a faint whisper to thunderous volume,
1,000 to 3,000 miles on loud speaker! The Met-
rodyne Super-Seven is a beautiful and efficient
receiver, and we are so sure that you will be
delighted with it, that we make this liberal
30 days® free trial offer. You to be the judge.

30
Days' FREE Trial

Metrodyne Super-Six

Another triumph 1n radio. Here’s the new 1927 model Metro-
Uyne 6 tube long distance tuned radio frequency receiving set. Ap
proved by leading radio engineers of America. Highest grade low
loss parts, completely assembled in a beautiful walnut cabinet.
Easy to operate. Dials easily logged. Tune in your favorite station
instantly on same dial readings every time. No guessing.

Mr. Howard, of Chieago, said: *“While five Chicazo broadeasting stations
were on the air T tuned in seventeen out-of-téwn stations, including New
York and San Francisco, on my'loud speaker horn. very loud and clear, as

though they were all in Chicago."’

We are one of the pioneers of radio. The sliccess of Metro-
dyne sets is due to our liberal 30 days® free trial offer,
whicli gives you the opportunity of trying before buying.

METRO ELECTRIC

2161-71 N. California Ave. - Dept. 161

MAIL THIS M
COUPON
or send a postal or letter.Get our
proposition before buylng a radlo
Deal direct with manufacturer—
Save Money,

COMPANY

« Chicago, Illinois

Mail COUPON Below!

Let us send you proof of
Metrodyne quality

F. L. Warnock, Greentown, Ind., writes: ‘I received the Met-
rodyne in good shape and am more than pleased with it. Got
stations 2,000 miles away.”’

C. J. Walker, Mariposa, Callf., writes: ‘‘Received my Metro-
dyne Single bial set 0.’K. I believe that these one-dial sets
are going to be excellent sellers. 1 had no trouble in tuni
in stations enough to satisfy anyone, so you will please sen
me another set.”

Roy Bloch, San Francisco, Callf., writes: “Very often we
iravel from New York to the Hawaiian Islands quickly
from station to station —by means of the little tuning-knob
which operates the electrically-lighted dial. The Metrodyne
Single I¥ial Set is much easier to operate than any radio set
I’ve ever scen.”

We will send vou hundreds of similar letters from own-
ers who acclaim the Metrodyne as the greatest radio
set in the world. A postal, letter or the coupon brjngs
complete information, testimonials, wholesale prices,
and our liberal 30 days® free trial offer.

NSNS EesssEEaEENaNENEsEeEEEEN
METRO ELECTRIC COMPANY

2161-71 N. California Ave., Dept. 161
Chicago, Illinols

Gentlemen:
Send me full particulars about Metrodyne 6 tube

and 7 tube sets and your 30 days® free trial offer

Name

Address

If you are interested in AGENT’S prop- r—l
osition, place an “X"” in the squarc ™

| S |
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/ BURIED
TREASURE
can still be found in

\ CHEMISTRY /4

0od Chemists Command High Salaries

and you can make yourself [What Some of Our

. : . | Students Say of This
independent for life by un- | 2tucen

o L] [ ’ s
earthln one Of Chemlstry S I haso pot written since T reccived the big
set. I can still say that it far exceeded my
. anticipations, Since I have been studying with
d cre ts your school I have been appolnted chemist for
ye un lscovere se e the Seranton Coal Co. testing all the coal and
ash by proxlmate analysis. The lessons are
helping m;v wonderfully, x:md thek lnteresunlxi
M way in which they are written makes me Wa
Do you remember how the tales of pirate gold used to fire O e o NORLATS "COUZ- -
your imagination and make you want to sail the uncharted ENS.
1 1 wish to express my appreciation of your
seas in search of treasure and adventure? And then you S e e
would regret that such things were no longer done. But that me?’dauon to ume General Ellec!rhl: Co. I In-
H 3 il tend -to- start he student engineering course at
is a ml.stake. They'are done—tpdny and eve.ryday not on e T
desert islands, but in the chemical laboratories throughout lines, but the fact that I had a recommenda-
. icall h 1 . k tion from a .relluble school no doubt had con-
your own c.ounsry. Qu1etly, systematically, the chemist works. siderable influence in helning me to secure the
His work is difficult, but more adventurous than the blood- job,—H. VAN BENTHUYSEN.

o s S H So far I've been more th leased with
curdling deeds of the Spanish Main. Instead of meeting an Sour ceurse and @il ot daiFe Thieel T | hopa

early and violent death on some forgotten shore, he gathers | o he sour honor graduate this year.—J,

o
<
-

b o

E—— = SO i) NORKUS, JR.
. T. O’CONOR _SLOANE, wealth and honor through his invaluable contributions to hu- 460 vaur. cohFselerrellentland
AB., AM.,LL.D., Ph.D. manity. Alfred Nobel, the Swedish chemist who invented R diiseesl %
. ceyye . ave aken, am 3
Noted Gastruetor, ‘Tocturer and | gynamite, made so many millions that the income alone from | (ot g Sedies 5i3ie¥'s " \
can Chemical Society and a practical his bequests provides five $+0,000 prizes every year for the From the time I was

hemist vith m well known 3 3
levements._to Dla eredit.  Not advancement of science and peace. C. M. Hall, the chemist ',:3"\‘.“"‘,“’3,‘:‘”“’,'“'3‘"“‘;;:,‘}:
g’r&';ﬁ:;i’ﬁ%%‘ﬁh:oﬁ?fﬂﬁ; who discovered how to manufacture aluminum made millions rorrleud-.I and m-glm;l litllcm
Sats Jengaged i commercial | through this discovery. F. G. Cottrell, who devised a valu- ARG, On i CRERITEALIOnIT S

k. .

chemistyl¥or able process for recovering the waste from flue gases, James 1 shall always recommend your sth.

L 1 friends and let them know how simple yowm.

Gayley, who showed how to save enormous losses in steel | friends and Jet th e DAL,
manufacture, L. H. Baekeland, who invented Bakelite—these I am more than plcased. You dig right In
from tho start, I am going to get somewhere

are only a few of the men to whom fortunes have come | [Tom B0 sttt 4 M0 ¥ glad  that 1 found

through their chemical achievements. you.—A. A. CAMERON. \
I use your lessons constantly as T find 4

more thorough than most text books I can

.
. —WM. H. 3
Now ls the Tlme to "el‘%f:nkl\ng you fofl?blzf lessons, which I find

. not only clear and concise, but wonderfuily
Stu d Ch em tr interesting. 1 am—ROBT. H. TRAYLOR.

y ls y 1 received employment in .the Consolidated

Gas. Co. [ appreciate very much the good

service of the school ‘when a recommendation
Not only are there boundless opportunities for amassing was asked -for.—JOS. DECKER.

woalth in Chemistry, but the profession affords congenial

employment st good salartes to hundreds of thousands who

merely follow out its present applications. These appli-

sations are fnnumerable, touching Intimately every business and every product In the world. The work of the

chemist can hardly be ealled work at all. It is the keenest and niost enjoyuble kind of pleasure. The days

in a chemlcal laboratory are filled twith thrilling and delightful experimentation, with the eiluring /
prospect of a discovery that may spell Fortune aliways at hand to spur your enthusiasm.

P

You Can Learn at Home 7/

To qualify for thls remarkable calling requires elaborate specinlized trajning. -Formerly 1t was /

necessary to attend a upjversity for several years to acquire thrt tralning. but thanks to our

highly perfected and thorough system of instruction, you can now stay at home, keep Yyour /CHEMICAL
position, and let us educate you in Chemistry during your spare timec. Even with only common

schooling you can take our course und equip yourself for immediate practieal work in a chemic¢al INSTITUTE
laboratory. Dr. Sloane gives every one of his students the samo careful, personal super- /OF NEW YORK
vision that made him celebrated throughout his long career as a college professor. Your

{nstruetion from the very beginning is made interesting and practieal, and we supoly you Hame Extension

with apparatus and chemicals for performing the fascinating analyses and experimental Division {
o . work that plays such a large part in our method of teaching, and you are awarded the / 66-S—West Broadwayw
EXPerlmental Equlpment Institute’s oftielal diploma after you have satlsfactorily completed the course. New York Citr

. Easy Monthly Payments /.

case send me at onee,
FurnIShed to Every Student You don'{, have to ano e:}?ll the small price o{"t.h“eh course to start. You can without any (;{)llkalhg\ on mly
. pay for it in small monthly amounts—so sma at you won‘t feel them. part, your free Ilook ‘‘Opportuni-
We give to every student without 'ldd""“l"“lsd“{'"l"hg'lf The cost of our course is very low, and includes everything, cven the ties for Chemists,”” and full pare
chemlcal equipment, Including forty-nine pleces of labora=  opomicqry outfit—there are no extras to buy with our course. Our plan ticulars about the Experimental Equip-

tory apparatus and supplles, and forty different chemicals %y onehly payments places a chemical education within the reach of ment to y 130 plea

4 8 given every student. Also please
and fl‘ﬂﬂ"}:& 1"3'50 c""‘l"r\“‘:kmg{ “3&"'8';::“““(’15'?:“;;{&‘; eversonc, Write us and let us explain our plan in full—give us the /tcll me about your plan of payment and
used for the experimenta 4 : opportunity of showing you how you can qualify for a highly trained sour special 30 day offer.

ga:vy“:‘:ogfn "bo:usheﬁveixabr::;tug;l;}' azze;‘sog;selo(:rngx]’(eor(x’xlxll‘rtl‘é technical position without even giving up your present employment /

countless experiments. Special 30 Day Offer
Desides furnishing the student with his Experimental y
Equipment, we are making an additional special offer for

CHEMICAL INSTITUTE S i it ioany tor full inrormation ‘and. fres '

book ‘'Opportunities for Chemists.”” 8end the coupon

NAME  .vceesscsesscccccccoscoscessassocansacem

OF NEW YORK Inc Tight now while 1t Is fresh in your mind. OF just ADDBESB sececrescerensensasaroseensscnansarnnsone=
’ g erite your name and address on a postal and mail
Home Extension Division 1 it to us. Dut whatever you do, act today before /

this offer §s withdrawn
DON’

66.S—WEST BROADWAY NEW YORK CITY N'T WAIT—MAIL COUPON NOW} oY

----- edeiscoressacssnssuBancane
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NO OTHER BATTERY IS LIKE IT

The

Layerbilt
patented
struction
vealed.

con-
re-
Each

ha!

layer is au elec-
trical cell, mak-
ing automatic
contact with ils
neighbors, and
filling all avail-
able space inside
the batsery case,

Eveready Layerbilt

“B” Battery No.

486, the Heavy-

Duty battery that should be
specified for all loud-speaker
sets. 45 wvolts.

Practical tests have shown this lo be
the most economical of 'B"Batteries

IN pAILY use in the home, Eveready
Layerbilt “B” Battery No. 486 has
fulfilled the promises made for it in
laboratory tests. After more than a
year’s study of the performance of this
battery in the hands of the public, we
believe confidently that it is the most
satisfactory and most economical “B”
battery ever developed. All loud-
speaker sets require Heavy-Duty bat-
teries—and this has proved itself abso-
lutely the best of them all.

If you are now using the smaller,
Light-Duty batteries, the Eveready
Layerbilts will give you twice the ser-
vice though they do not cost anything
like twice as much. If you are already
using Heavy-Duties, the Layerbilt, the
longest lasting Heavy-Duty ever built,
will run your set at least 25% longer,
and again you will save money.
Unless Eveready Layerbilts now are

connected to your set, you spend more
on “B” batteries than you should, and
you can have no idea how good a “B”
battery can be. The Layerbilt holds a
surprise in store for you.

Eveready Layerbilt’s unequaled ser-
vice is due to its unique construction.
All other dry cell “B” batteries are
made of cylindrical cells, with many
soldered connections, and a great deal
of space is wasted between the cells.
"The Layerbilt is built up of layers of
flat current-producing elements, that
make connection with each other auto-
matically, and that fill all available
space inside the battery case. Itisevery
inch a battery. In it you get more active
materials than in any other battery and
the Layerbilt construction makes those
materials much more efficient current
producers.

Those are the convincing reasons why

the Eveready Layerbilt has proved itself
the longest lasting, most economical and
reliable “B” battery ever built.

Just remember this about “B” bat-
teries— Heavy-Duty batteries are more
economical than the smaller Light-
Duty batteries on all loud-speaker sets,
and the patented exclusive Eveready
Layerbilt No. 486 is the most economi-
cal of all.

Manufactured and guaranteed by
NATIONAL CARBON CO,, Ixc.

New York San Francisco

Canadian National Carbon Co., Limited
Toronto, Ontario

Tuesday night is Eveready Hour Night—9 P. M.,
Eastern Standard Time, through the following stations:

weaF-New Vork wram—Cleveland
wjAR-Providence ww]-Detroit
wEEI-Boston waN-Chicago
wrac—IVorcester woc—-Davenport
wrI-Philadelphia wcco{ Minneapolis
wGRr-Buffalo S?, Pau
WCAE-Pittsburgh ksp-S¢. Louis
wsaI-Cincinnati wre—Washington
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Srudents Doing Actual Werk On
Power Transmission Apparatus.

Students Working on Massive
A. C. Control Equipment.

Students Practicing House-wiring
In Skeleton Houses.

g-----------------------.-----------
8 H.C. Lewis, President

o it o Sl vt it e e o : ! Coyne Electrical School, Dept. 17-83

end for the Big Free which shows the Great S5chool o b 2

Coyne and a great part of our massive electrical equipment. You will be : 1300-1310 W. Harrison St., Chicago, ur.

convinced that the only place ta get a ractical electrical training is in g DearH.C.: 1 sure want one of those big handsome books abso-

the Great School of Coyne. Get the details of our Free Railroad Fare Offer. p lutely free, so I can get all the facts and it is understood this
g blaces me under no obligation.

H. C. Lewis, Founded [ ]
Pres. 1899 : Nam_ A el W

: Address...-cncaeo- R - e
a
[ ]

1300-1310 W, Harrison St., Dept.17-83

EARN BIG PAY

Many Make $200 to $800 a Month

Why work for a small pay. Why make $25.00 or $30.00 or even $40.00
a week in a hard job doing dirty disagreeable work, and never sure of
your job. AsaCoyne TRAINED ELECTRICAL EXPERT you can make
$200 to $800 a month. You will do pleasant work, with chance to travel,
and advancement will be quick. Steady work the year around. YOUR
SERVICES WILL ALWAYS BE IN DEMAND ANY PLACE, or you
can own your own business and make up to $15000 a year.

No Books—No Lessons~—
You Do Actual Work

I1don’t teach you a lot of uselesstheory. I give youa useable knowledge on the same kind
of Electrical Machinery used in Power Houses, plants and big industrial businesses
and give you this complete training in 12 weeks.

12 Weeks at Coyne
You Don’'t Need Education

1 don't require that you have a lot of book learning, You don't need advanced educa-
tion or any previous education to master my course. Put your faith in me and I'll
make you independent and happy.

Free Railroad Fare

and Two Big Courses—When You Enroll

For a short time I will pay YOUR RAILROAD FARE TO CHICAGO from any part of
the United States, and besides, I'll include my RADIO and Automotive Electrical
Course. All given Free with my big NEWLY ENLARGED ELECTRICAL COURSE
for a short time only.

Farn While You Learn!

My Employment Department will assist you in securing a part time job to earn living
expenses while training, and wiil assist you to a big pay job on graduation and any
time thereafter for life.

My Big FREE Book Tells Complete Story

1 haven’t space here to tell you all the advantages of my training but I'll send abso-
lutely Free my big book with over 150 actual pnotogrg}nhs and success stories of my
graduates. It tells you facts that will amaze you. You owe it to yourself to get
these facts. Fill in this coupon and mail it today.

Chicago, Il1.

Fillin-MAILTODAY

Town Staté. oe-ee—em -
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Now Owns a Radio
Store
*The Radio business is rushing
just now. Building many Super
Hetcrodynes, also doing installa«
tion and repairing. To your
il course I owe all my success in
all the Radio profession.” A. J.
Ommodt, Bowman, N, Dak.

Controls First Car by "‘,‘w‘
Radio [,l.' e

**T operate the portable broadcaste | . e
ing station in rear ear, drivin

front car by Radio contrel, Wil
@ operate this car from New York to
' Frisco—13 months trip. Then wo
take the car around the world—a
three years® tour. I owe it all to
you.” Leo Paul, New York City. |

y ¥ o '
TheseMenDid
DAVENPORT ot .

HERES WORK THAT IS I'Will TrainYou at Home

ALMOST ROMANCE/

i loFillaBig:Pay Radio Job

» : Get into the great new Big-pay Industry—Radio. If
you’re earning a penny less than $50 a week, clip
coupon now. Send for AMAZING FREE BOOK,
“Rich Rewards in Radio.” Why go along at $25 or $35
or $45 a week, when you could earn $50 to $250 in the same
six days, as a Radio Expert? Hundreds of N. R. I.
trained men are doing it—why can’t you? I’ll train you just ¢

as I trained them—just as I'trained the men whose letters
you see on this page. I'll teach you quickly at home in

your spare time to be a Radio Expert, and draw down big S
q‘hese \ m¢~melz'i for the easiest and most fascinating work in the .&wdthe true \
Insiruments A e stories printed
Given FREE of \ Wi A 550 to S250 a Week as Brsalaia
Extra Cost- 2 - R\ RADI® EXPERT of menwho got
All instruments a autoﬂhem
It's the trained man, the Radio Expert, __ﬂiA

shown here and others N . :
gent to all my students free of who gets the big jobs of this profession— 2 '
paying $75,$100, $200 a week and up. Free book . (9’ ;
N

e
g

o)

extra lcosﬂt‘ lmdé;'l short time
special offer. P coupon now i
—find out_all ‘about this big un- gives all the facts. Every day N.R.L trained |
equalled offer while you still have men are taking good places in the Radio ield—men
time to take advantage of it. This like you—men like those whose stories I show you
training is intensely practical—these here. You can prepare justas they did bynew prac-
tical methods, learn right at home in your spare
time. Lack of experience no drawback—common

instruments help you do the practical

% Chief Engineer

Station WEMC

uate of
they cnui

- : schooling all you need. OQur tested clear methods
My l}‘adio Tl‘aimmg is . A \ make it easy for you. We guarantee to train you :m!.n!.tommunfnnhwhh my
p 3 po H 3 0 Il w
the ‘“‘Famous Course \! P - l q cseq Vo SeARiCo TS CouMng SN Chy w;'i.”:‘*u;i‘h,d."
4 = : A NIBE o
That Pays for Itsels” \ »F = 1 Clip Coupon Now uate of yaur course' | Loow

d do nathing better
for ‘themselves than study it
for it is the way to success

for FREE BOCK
in this profession.” Joha E,

Most amazing book on Radio Fetzer, Chiel Engincer, Stac
ever written—full of facts and tion WEMC, Becrien Springs,
pictures—tells all about the great Ra- —
dio field, how we prepare you and
help you start, ou can do what
others have done—GET THIS
BOOK. Send coupon today—no
obligation.

J. E. Smith, Pres.
NATIONAL RADIO
INSTITUTE
Dept. AD6
, Washington, D. C.

Make more money quick when

you take up this practical course.
1 i -
1 I show you how to in
N " | crease your earnings almost
from the start of your cours e
throngh practical pointers I
give you,

Howard B. Luce of
Friedens, Pa., made $320 in7

weeks during his spare time.
P. H. Suitt of Newport, Ark., writes
‘While taking the course I earned in
spare time work approximately $900.”
Earl Wright of Omaha reports making
$400im a short time while takirg his course
5% —-working at Radio in his spare time only!
$70 in ome Day Sylge;;se(l;oSegrs:, 207 ElnaSt..Kaukma,Wlils..
made . ese records notunusual—these
';’l' ?.bM’. W:'°°x mex;re a few of hundreds.
‘I am in business for my- d when you graduate, my big Free
5“7'0f|ﬂ“d ’:;W"“ mado § Employment Department helps yoz getgthe job.
sl g boro ol You get just the same prepacation and assistanco
& ec'-m"c’l‘"ﬁ nich experl- § toward success we gave C. C. Gielow, Chief Operator
f“ce‘(‘l'j‘d A 9°°“W't"‘§“ of the Great Lakes Radio Telegraph Co., E. W. Novy,
'V):‘e“ p"mm."":‘de’*" Chief Operator of Station WRNY, Erle Chambers, ~ /{
P'h"’:"el 5‘]’]‘;""_‘, }:l "t | Radio_Engineer for Stewart-Warner, J. E. Fetzer, //{'
yiaen gh'f" gy y“]"; Chief Engineer of Station WEMC. The National Racio
coutse believing it would § yncpityte, established 1914, today offers you the same 3

<noto showa Graduate K.
F. Spadoni in his own
Radio store at Chicago,
Il “Your eourse gets
1 the credit,” says Spadoni. |

ow
tunities—have not been

u ; h you full satisfaction of money refunded. It's your big X 1 b/ * J. E, Smith, President
a‘]:';pmﬁm &“}"3"‘;’ f)hﬂcf to getb into the great Radio fizld—mail coupon TO- NATIONAL RADIO INSTITUTE
tens of thousands of dol- or my big Free Book and proof!
lars to me in the next few ”
years.” T. M. Wilcox,
Belle Island, Newfound-
tand. |

B\ 7
open up greater oppor- opportunity these men had undzra bond that guarantees

4

T Ll A Dept. ADg Washington, D. C.
Originators of RadioHome-Study Training™ |/ heetpiriombet s Fete
&

wards in Radio” and all information about yous

Promoted to Big Job practical, home-study Radio course.

Kimball With "WMAQ

Chicago R **Just been made Sales Mana- &
‘“Accepted a position with the ger gg this Radio firm—re-
Chicago Daily News Stafion WM- e o Chod et st Name............ BEDA050 08000 5T00% Age........
in pay. P to present
AQ. My income practically dou- J S |, /e beon getting salary
i bled, thanks to your fine course. I which in 3 months en- q s A
PSRN handle all eonsultation also do op- abled metopurchases 9 treet Address. ... ..ot e
j erating.””  Keith Kimbal?, Station § new car..”” R.Jones

WMAQ, Chicago, I!l. > B Buy City Mich.
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LIFE ON OTHER WORLDS

By HUGO GERNSBACK

HE age-old question, “Is it possible for life, as we know it,

to maintain itself on other worlds?”, apparently never ceases

{o excite the imagination of the multitude. There is hardly

a week passes in which I am not asked this question 1n one
shape or another, and the random thoughts on the subject set down
here constitute my own ideas in the matter. )

To many scientists, and indeed many philosophers, it would seem
that conditions for life, as we know 1it, are unique and must have
certain requisites before life can appear. For instance, it 1s pointed
out that no organisms can live in a vacuum, and in order to support
life there must be some sort of atmosphere. It must not be too cold,
because, as we approach the temperature of outer space, life can
no longer be supported. It must not be too hot, because nothing can
live above the boiling point of water. These, roughly speaking, are
the conditions for maintaining life as we know it.

1 have said several times, life as we know it, for the reason that
there might be life in other forms of which we are totally unaware,
It has been determined, for instance, that an organism can live in
ice and in cold close to the absolute zero. Svante Arrhennius, the
famous scientist, maintained that it is possible for life-bearing
spores to be transported through outer space by the pressure of
light, and when such spores fall upon a world where the conditions
are right, life will spring forth on such a world. . )

We also know that life can exist close to the boiling point of
water. It thus takes, several hours of boiling to effectively kill
Anthrax germs. ]

These are forms of life as we know them. There might be other
forms of life of which we can not even form a conception. It is
quite conceivable that life may be found in a gaseous medium, and
it is even possible that it may be found embedded in solids. .

Up to a few years ago, it was believed that life could not be main-
tained under extraordinarily high pressures. This view was totally
exploded when our deep sea fishing expeditions got busy and brought
up fish from the bottom of the ocean, where they seemed to get
along rather nicely under enormously high hydraulic pressures, which
would instantly kill the usual organisms.

Life always adapts itself to environment, as is well understood
by every scientist. No matter how adverse the conditions, no matter
how nearly impossible the surroundings, some form of life will al-
ways find it possible to maintain itself. We have learned so much
about extraordinary forms of life during the past few decades that
scientists are becoming more and more cautious. For instance, fifty
years ago the idea that life could maintain itself on the practically
atmosphereless moon was ridiculed. Today it is believed that some
form of life exists on the moon, even if it has practically no at-
mosphere and even if the organisms will have to live almost in a
vacuum.

It should always be understood that, due to our peculiar surround-
ings, our entire thoughts and logic as to life on other worlds neces-
sarily becomes very much warped when we think of conditions there.
It is also highly probable that life exists, just as it does on the
earth, on practically all of the planets of

T

It is the height of foolishness to believe that out ot billions of
worlds in all the millions of universes our puny earth should have
been selected as tle only world fit to bear life and intelligence!
Nature never works in singles. The same conditions as found on
the earth will be found elsewhere with variations. Practically every
metal, practically every gas, and practically every substance that we
know of, can be found by means of the spectroscope in our own
sun and in every sun throughout the entire universe. There are no
exceptions. These are facts, not theory.

On the other hand, every star which we see in the skies is a sun,
the same as our sun, and the chances are that each of these suns has
its own planetary system, with variations, as has our own earth. On
millions of these planets, conditions must be a close duplicate of those
on our own earth, that is, as far as physical conditions are concerned,
and if such conditions are duplicated, there is not a shadow of a
doubt that life, just as we know it here, will be found on such
planets, no matter how far removed, and no matter to what universe
they belong.

It is not even necessary to consider Arrhennius’ theory of pro-
pagation of life throughout the universe, because my own opinion as
to the origin of life is that whenever the conditions in any world
are right, life will appear of its own accord. On our own earth
we can not find the dividing line between animal and plant, and be-
tween plant and seemingly lifeless objects. We have forms of life
which are half plant and half animal, and we likewise have other
forms of life half plant and half solids.

Just what conditions made this life possible we do not, as yet,
know. It is quite probable that in the not-too-far-distant future 1’
will be possible for man to produce some form of life synthetically.
Indeed, we have approached this quite closely in our laboratories
already. Whenever the chemical and physical conditions are just
right, it must be assumed that life springs into being.

Furthermqre, the older a world becomes, the more advanced and
the greater its life-bearing species will become, and the more varie-
gated. Nature always tries the hit-or-miss system, and sometimes
advances only to retrograde afterwards. For instance, in point of
size, life on earth today may be said to be retrograding, because the
huge monsters of the dinosaur and mammoth types have been exter-
minated, because thgse monsters could no longer maintain themselves
m our present cnvironment. If the climatic changes of the carth
should violently alter themselves and make the whole planet tropical
once more, the same huge beasts would roam the earth again. In
my mind there is no question at all that beasts of the type of the
Brontosaprus, Pterodactyl, and other prehistoric beasts, are at the
present time roaming about upon thousands of distant planets, some-
where, in some universe. E
deg‘t!;e offorfgomg considerations will s{lo\v_\vhy. it is that many stu-

e subjgct are interested in signaling Mars and other
planets. If there is life on other planets we would like to know
it. The only way in which we ever shall know is to attempt send-
ing signals of different kinds from time to time, and see if we re-

ceive any answering signals. Just what kind

our own solar system. This includes all of
the planets, even those on which a thick
crust has as yet not appeared, such as, for
instance, Jupiter, Saturn, and some of the
other planets. These latter are still thought
to be quite hot, but it is conceivable that
even here some form of life may be found.

Even on far away Neptune, engulfed, prob-
ably, in a temperature of absolute zero, some
form of life may be found. e

I T T

THE GOLDEN AGE OF
SCIENCE
is symbolized by the golden cover
OF SCIENCE & INVENTION
LOOK FORTHE GOLD COVER
every month!

of signals to flash constitutes an interesting
problem in itself, but one quite worth while
from the. scientist's viewpoint. It would not
be surprising if we received some sign of
recognition from another planet within
the next fifty years.

Therefore our science students will find
plenty to interest them in philosophizing on
whether or not distant planets are in-
habited.

I

Mr. Hugo Gernsback speaks every Monday at 9 P. M. from Station WRNY on various scientifie and radio subjects.
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Why People Argue with Race-Track Judges

E have all heard

the adage, “Don't
believe all you see.” This
is particularly true at the
race track. Nothing is
more common around a
race track than to hear
an angry fan say “I know
that my horse won by a

- - -

half length, but thuse
judges gave it to the
other horse.” To show

you how easily your own
tyes can deceive you, the
photographer took - pic-
tures of two horses from
four different angles,

PPy

.o

This photograph is taken from about the same dis-

tance beyond the finish as the one on top was taken

in back of the finish line. Matters are now reversed
and horse at the right appears to be leading.

THE next time you are at a race track
and either to onec side or the other of
the finishing line, do not be too sure that
the horse you believe wins the race has
actually won it. The judges are so placed
that they view the track from one end of
the finishing line itself and consequently
they are in a position to state _exactly which
horse won; whereas in a position either to

N all of these photo-

graphs no change was
made except that an extra
saddle cloth was added in
some of the views. The
scene at the left shows
how you would watch
horses going away from
ou toward the finishing
ine. It would appear
that the horse at the right
is considerably in the
lead. There is plenty of
open space between the
two horses. The question
of course arises as to

whether the horse is
actually ahead.
han . 3

L.

How the horses actually stood while these
photographs were being taken.

one side or the other of the finish line the
race appears to have been won by a horse
not named by the judges. In all four of the
above pictures, the horses stayed in ap-
proximately the same position or at least as
near this as it is possible to have two

This is a view taken still farther past the wire and it
gives the horse an apparent lead of what looks like

several lengths over his rival,

horses remain.” One did not move ahead of
the other for a distance of even a foot. It
is obvious that the only persons who could
have told how the horses had actually finish-
ed had they been running a race, would have
been the placing judges and any others ex-
actly in line with the post. The next time
you see a race, think of these pictures and
give the judges the credit for their opinion.

Greatest Telephone Building on Earth

A VISIT to the greatest t}elephone build-
ing on earth, the new thirty-two story
ed?ﬁce erected by the New York Tele-
phone Company at tl3c lower end of Man-
hattan, New York City, bounded by West,
Vesey, Washington and Barclay Stg'eets, is
indeed a marvel of the latest architectural
skill and engineering. This building was
erected in record time, and to do justice to
the many features incorporated in this re-
markable structure one should devote an after-
noon to a personally conducted tour through
the building. We started at the thirty-
second story and worked our way down
through the building. .\Vay up at ghe top
where you see the high arched windows,
there is located a large and very beautifully
finished lecture hall or auditorium. This
lecture hall is fitted with the latest style
motion picture projector, as much instruc-
tion is given to telephone classes here. 1
nearly forgot to mention the secret panel
doors in the Board of Director’s room,
shown on the preceding page; back of each
panel when you press it, there is revealed a
wardrobe. Next we visited the wonderful
elevator motor room at the top of th.e build-
ing, and saw the automatic switching and
interlocking devices, which control the auto-
matic elevators as they sweep skyward at
eight hundred feet a minute. There are
24 passenger and 2 freight elevators. The
operator pushes the button for the floor you
ask for, and the clevator comes to rest
exactly at the floor, she simply operates a
lever which closes the doors. The travel of
cvery elevator can be watched by a series of
lights in the dispatcher’s office, shown in

By H .WINFIELD SECOR
(Ilustration on preceding page)

YV v v vvYTTsvvvevev vy e

OUTSTANDING FACTS

Ground dimensions:
by 250 feet.

Height: 486 feet, with five floors below
ground level and. thirty-two stories above
ground, not including the two highest stories
in the tower roof.

Usable floor space: 850,000 square feet,
providing room for 6,000 workers.

Demolition of old building began May
23, 1923; completed July 14, 1923,

Over 1514 miles of heavy timber used
in the criss-cross supports in the building
foundation,

600 tons of steel rods used to reinforce
the concrete walls lining the excavation.
5.000 tons of steel used in structural steel
work below ground level, and 15,000 tons
above ground.

Concrete used in the construction of each

floor would build a sidewalk 114 miles long
and 5§ feet wide.

285,000 rivets driven and 7,000 gallons of
paint used on the steel gicders and up-
rights alone.

Large medical department especially for
employees including latest X-ray equipment,

High speed automatic electric elevators,
24 passenger and 2 freight.

40 tons coal used daily to heat building,
enough to heat four average homes all
winter,

First ten floors designed for telephone
switchboards to care for five exchanges or
55,000 subscribers,

Huge restaurant two stories underground,
including cafeteria and a lounge one block 4
long.

Yaguum cleaner system piped throughout {
building and ice water piped to every floor.

approximately 200
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photo on preceding page. The cars can be
changed from local to express or vice
versa, at the dispatcher’s will.

The medical department personnel includes
several doctors, specialists and nurses ; aided
by the latest X-ray equipment, together with
a_chemical laboratory and dental department.
Vacuum cleaner service is supplied through-
out the building, all pipes leading to the
basement where the dust, and also all waste
from the restaurant kitchen, is incinerated or
burned. Probably the largest underground
restaurant in the world is found here, two
stories below the street. A very handsome
men’s lounge one block long is found here
also. A spring which could not be dried
up supplies water to a customer across the
street who returns brine, which cools the
drinking water for the building. Manp other
springs were found at the floor level of
basement E, but all were dried up by pump-
ing. The building is a pretty sight at night,
the upper floors being flood lighted.

One is always interested to know what
workmen will find when they dig down deep
into the earth, while excvaating for a build-
ing of this nature. After having constructed
a cofferdom of caissons bounding the lot
which was to serve as the position for the
foundation of this building, workmen
brought to light an ancient water main, dat-
ing back to the early Dutch settlers, at a
depth of 6 feet below the surface. About 20
feet below the surface a Hudson River boat
with solid oak beams in a wonderful state of
preservation was located. Coins dating back
to 1783 were found, also a ram’s skull of a
species which never inhabited America.
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Foiling the Safe-Cracker

AFE-CRACKERS or yeggmen cost the country many thousands of dollars

yearly and engineers and electricians, not to mention photographers and
many other experts in applied science. have tried their hand at fooling this class
The picture herewith shows the latest method to be
put in use for this purpose, and it involves the use of a camera carefully hidden

of “irenzied financiers.”

in the wall.

by the yeggmen.

weli-known Gundlach Optical Works at Rochester, N. Vo

\
"

t':.r >

ok,
—C)

et

CONTACT CLOSED BY
WEIL T OF .MAN

A BOVE we see the surprised safe-crackers at the moment that a power-
ful light flashes on the scene of their activities, while a hidden camera
in the wall photographs them. The camera is to be placed in a small com-
partment of its own, and the picture taken through a small opening which
may be in the form of a rosette, or other decoration, forming part of the
moulding around the wall. If there is anything that a crook hates, it is to
have his face snapped by a camera, and particularly right on the job.

t' P-HOLE _(MAY BE COVERED BY DOORY

MIRROR

of the periscope,

—m
MIRROR -

ELECTRIC LAMPS
AND REFLECTORS
BUILT IN WALL =&

TI[E periscope scheme illustrated above has been put to practical
use in a bank at Portland, Maine. As the illustration shows a
glorified periscope or several of them, are built in the walls about
the vault chamber. The lenses both at the strect peep-hole and at
the lower end, are cleverly arranged so as not to be noticeable off-

Also there is a suitable source of illumination, such as a flashlight
o: high candlepower clectric bulbs, the camera being tripped off and the lights
flushed on simultaneously, by means of an electric contact unconsciously closed
This scheme comes from the fertile brain of John E. Seebold,
of La Salle, Illinois, and ten of the machines are being manufactured by the

FLASH POWDER OR
HIGH C.P.LAMPS FLASHED
ON AUTOMATICALLY

\
ELECTRIC CIRCU!T TO
FLASH GUN OR LAMPS §

!
1
"
[
"
n
w

sz ELECTRIC CURRENT
g SUPPLY

CAMERA HIODEN IN WALL

LENS EXPOSED THROUGH SMALL
HOLE IN PAINTING OR DECORATION

o FLASH POWDER
- S —FUSE
VAULT DOOR
/ i !
|L— CAMERA |
= MAGNETIC '!‘
e SHUTTER 3
J RELEASE 1
i %“
|
|

L P——
{[ w CONTACT

= CURRENT SUPPLY

The general arrangement of the yegg camera and the electrical cir-

cuits for simultaneously setting off flash powder to take the picture,

is shown in the diagram above. Of course it will be obvious that

the best way to apply this scheme is to install more than one

camera in the walls about the bank, so as to be sure to catch the
crooks’ faces.

Watching Yeggs Via Periscope

The illustration below shows how a bank in Portland, Maine, has utilized the well-known principle

made famous by the submarine during the war.

of the periscope is cleverly concealed in the wall, and as in the camera scheme described above,

several periscopes may be used for this purpose.

the upper eye-piece of the periscope, he can see the space in front of the vault door, even
when it is located on a floor below the street level.

The lens at the lower end

When the policeman on his beat looks into

hand. The image is transmitted by means of prisms or mirrors up
through the tube, while the vault compartment is lighted by power-
ful lamps built strongly into the walls. The clever crook will try
to beat this scheme by working behind a canvas containing a paint-
ing of the door, but several periscopes will probably fool him.
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Dunninger
Locates
Hidden Objects

‘*‘Reading”’

YT yww

\ Twitches
Ao \
'\\‘ Muscles W

Miss Crystal Spencer and “Dunninger” demonstrating one
method of performing muscle reading.
EOPLE have often wondered how
Pit was that a magician or some
other individual gifted with what
he sometimes prefers to call his sirth
sense can locate a concealed object.
The answer to the question is that
the demonstrator employs what is
known to the profession as muscle
reading. It is considerably easier to
explain the effect than it is to go out
and produce it. The latter requires
many months of practice with a mul-
titude of persons. If the person dem-
onstrating the effect informs his
spectator as to what he is going to
do, the spectator invariably tries to
trick the demonstrator. While this
effort at trickery is sometimes success-
ful, it more frequently enables the
muscle reader to locate the concealed
object with cven greater facility.
IN the photographs on this page we
see the internationally famous
“Dunninger” who writes exclusively
for SCIENCE AND INVENTION Maga-
zine, demonstrating how muscle read-
ing is performed. The reader will ob-
serve that there are several methods
at the disposal of the demonstrator,
in one of which he may lightly touch
the fingertips of his subject, who in

A practical demonstration
folded,

cealed

The termination of a city-wide search, the object being found in an officer’s

A road intersection presents a particularly unfavorable spot for con-

cap. )
P cealing an object. Arrow points to Mr. Dunninger.

of muscle reading.
is about to enter a car on a city-wid

Another way in which muscle r.
Miss Spencer is holding

eading can be performed.
“Dunninger’s’ wrist.

the photographs at the top of this
page is the well-known actress, Miss
Crystal Spencer.  Another method
available is to have the subject grasp
the muscle reader’s wrist.
THE performer must be on the
alert for many things. He must be
able to sense a slight guiding move-
ment toward the concealed object, or
a tug away from the concealed ob-
ject, and he must know by a sort of
an innate sense whether the person
who concealed the object is deliber-
ately trying to disuade the muscle
reader from the place of concealment
of the object, or whether he is sub-
consciously guiding him to the object.
He must be careful to register the
kind of breathing which is normal to
the spectator and how this breathing
will change if the demonstrator ap-
proaches the concealed object.

NE can obtain an idea as to how

broad this field may become by ex-
amining the photograph at the left
and the one below. An object was
concealed in an officer’s hat at a busy
intersection in a large eastern city.
After guiding the automobile through
the streets, Dunninger, although blind
folded, located the hidden coin.

“Dunninger” blind-
e search for a con-
object.

This diagram demonstrates the why of muscle reading. When an indiyidual

conceals an object he knows exactly where that object is located. Subconscnougly

the brain causes the muscles of the arm and fingertips to react when the in-

dividual approaches the object. The demonstrator must be prepared to act on

these invorumary twichings or muscular contractions, and from them locate the

missing object,  The dotted lines indicate the path of the impulse from tho
brain to the fingertips.



Science and Invention for January, 1927 781

Slot Machine Makes Perfect Portraits

Quarter in Slot and Photom-
aton Delivers Eight
Pictures

AT the left is the new automatic camera,
with the inventor demonstrating the
operation of the mechanism which is exposed
for inspection by the removal of the side
panels. The Photomaton delivers eight fin-
ished photographs in a strip, each_approxi-
nfately 115 times the size of those illustrated
at the extreme left. The complete operation,
requiring a pose of 20 seconds, occupies 8
minutes, but the operation of the machine is
continuous and is not held up for any one set
of photographs.
The images are printed upon positive print
stock, which is cut, washed and dried auto-
matically before delivering to the customer.

HE latest after-theatre fad for Broad-
wayites is to drop into a small studio at
1659 Broadway where a number of ex-
ceedingly ingenious machines have been in-
stalled as a commerical venture. This ma-
chine is an_automatic, self-operating camera,
called the Photomaton, which is the product
of the ingenuity of a young Russian inventor
Anatol N. Josepho, who has many patents on
improvements in photographic processes to
his credit. Since his arrival in this country
three years ago, Mr. Josepho has concentrated
his attention upon making possible a coin-
operated camera which would be entirely
automatic in action and which would produce
thoroughly artistic portraits at a moderate
price. In its final form, the Photomaton
shows promise of utility in making passport
photos, in criminal identification, and in
numerous fields separate from that which it
now covers. In the first 5 days of operation,
7,500 blasé New Yorkers hiked into the
studio, dropped their quarter in the slot, and
departed with a pleased grin, bearing 8 per- The young lady in the photograph above is removing her strip of por-

fect miniature portraits of themselves in as traits from the window to which they are delivered, finished and perfect
many poses. in their photographic accuracy, in eight mintes.

The illustration above does not do justice to

the work of this machine, due to the fact that

all photographs lose clearness in reproduction. FILMY

The original photos measure 13" by 174", and

may be enlarged 30 times without loss of
definition,

} RESERVOIRS
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CAMERA & ¢
WITER |

Above, a drawing of a machine with panels re-
moved, showing the parts numbered to cor-
respond with the diagram at left. Below, the
appearance of the “business end” of the ap-
paratus. No tiresome posing is necessary.

3-400 W.LAM
BEHIND SCREEN
(DAYLITE MAZDA}

222 LENS-
fOZ S}LCE‘: ND
EXPOSURE,

THERMOSTAT THERMOSTAT
CONTROL CONTROL

The drawing above shows an extended view of the apparatus contained in the automatic camera. The

aper is specially prepared positive stock, which is stored in a magazine (3) until it is required for use.

x;‘he strips are exposed and cut by the camera, after which the pass through the developer, washers and

(4) fixing solution (5) thence to the electric dryer and the delivery outlet. Sufficient salutions for three

weeks’ use are stored in the reservoirs (2). The automatic relay box (1), controlled by the coin operated
switch, starts and stops the entire apparatus.
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Ingare the Fake Radio Doctor

The internal
appearance
presented by
the “Radio
Health Ener-
gizor” after it
was taken
apart in our
laboratories.

ADIO has come in for a good deal
of abuse since it took the public
by storm. We have Radio Tires,
Radio Shoes, Radio Hats, Radio
Razor Blades, and even Radio Restaurants.
Such terms as these are harmnless publicity

Actual reproduction of the cover of the pamph-

let distributed by the Dr. Farnham’s “labora-

tories.” Note his claim *Radio applied to
health, success, beauty and youth.”

Left: When the
cabinet of the 'Ra-
dio Health Ener-
gizor” is opened, it
presents this view.
The knob at the
back regulates the
vibrator of the
spark coil. The
spark gap is to
the right of this
knob.

N TE
/Z TREATING PLATES 2
1/

By HUGO GERNSBACK

MEMBER AMERICAN PHYSICAL SOCIETY.

How treatments are supposed to be effected by the aid of what Dr. H. M.
Farnham and his “Laboratories” located at Detroit, Mich., prefer to call a
“Radio Health Energizor.” This method of taking treatment is here being
demonstrated by Miss Gene Livio. It will be observed that two electrodes
are applied over moist gauze pads and connect directly with the operating
mechanism. And this remarkable force which ostensibly stores up vital en-
ergy in the body and which, according to one of Dr. Farnham's pamphlets
cannat injure you, even if you overtreat yourself, is radio!

The circuit
diagram of this

VENTION has in the past exposed a number of
medical frauds, while its sister magazine,
Rapio NEws, is now actually being sued for
one million dollars by one “Dr.” George D.
Rogers, of San Antonio, Texas, for expos-
ing a radio swindle. The Rogers machine,
which was supposed to cure all ills, was
nothing but an ordinary radio outfit, which
was connected to a metal headpiece. It was
claimed that almost every kind of disease

£

l u - spark COIL. | hoax- crhe us: could be cured with the contraption. Need-
! MARING = is placed less to say, the thing was a fraud.

/ %\ TYPL T across the vi- Of late the exploiters of public gullibility

T J 6VvOLTS|  brator points. (Continued on page 850)

GAP ¥

stunts, which do noth-
ing worse than arouse
an occasional smile.
The public has been
taught to expect won-
ders from radio and
even well-educated
people have come to
think that nothing 1is
impossible for radio.
But of late a crop
of fakers has come
along that exploit the
gullible with  radio
cures. It may be set
down as an axiom at
the present time, that
if you receive a pam-
phlet or see an ad-
vertisement of any
doctor or medical. in-
stitution which prom-
ises cures. wherein the
instrumentality of
radio is used, you
should make up your
mind tmmediately that
such are pure swindles
and not worthy of any
serious consideration.
SCIENCE AND IN-
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Here is the layout of the “Radio Health Energizor.” While it is considered
a remarkable piece of engineering by the manufacturers, any technical man
will realize that it is nothing more than a joke. 1 is a marine type {common
ignition) spark coil. The secondary lead goes to the spark gap, 4, and to a
metal plate, 5. This plate acts as one side of a condenser the other side being
plate 6 to which the treating electrodes, 7, are attached. 2 is the battery com-
partment in which are found four dry cells and 3, the knob for adjusting the
vibrator.
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Franklin's
Armonica is

783

T 2 Benjamin Franklin’s Armonica

touching the wet f 4
finger-tips \ »
to the edge of
glass bowls ”' \ 3
revolved by a & =\
treadle. ¥ @ o

47
IL

Painless Slayghter

A huge steel pistol, which it is claimed puts
animals to death without pain, was recently
tried at the Vaugirard
(France) abatoir and
apparently proved very
successful, as the
beasts on which it was
tried tumbled without
acry. The experiment
was performed before
a number including

.\\ the Duchess of Ham-
ilton and Mme. Daus-

\‘ set, wife of the Sen-

W, ator who introduced it.

steel pin through the skull into
the brain of the animal, and is

Above, the new pistol projects a;
said to be entirely painless.

PP—
At the right, the crystals of ord-
inary copper are seen under a
magnifying glass to be about the
size of pin heads.

2 THIEF STARTS
CAR AND
TRIPS CAMERA

BELL RINGS WHEN FiLM

HOLDER FALLS TO ROAD, PHOTO DROPS TO e
ATTRACTING PASSERBY - ROAD ~ A'\ - -
3 BELL RINGS Lo

e = o o an e

3 FILM HOLDER
WITH THIEF’S

Benjamin Franklin, pa
triot, overshadows Ben-
jamin Franklin, music-
ian, in the mind of the
average person. In fact,
very few people realize
that Franklin was a
song-writer, a harpist,
played the guitar and
the violin, and even in-
vented a musical instru-
ment. This remarkable
instrument, the original
of which is shown in the
photograph at the right,
consists of a series of
glass bowls mounted on
a common shaft and ro-
tated by means of a
treadle. The vatious
tones are produced by
touching the wet tips of
the fingers to the re-
volving bowls, each
bowl being tuned accur-
ately to the required
pitch.

POLICE
STATION

4 PASSERBY
FINDS FILM
HOLDER. ~
TAKES TO
POLICE

Largest Metal Crystal in
Existence

Scientists in the General Electric
Company laboratory succeeded in
producing a single crystal of cop-
per 17 inches long and 234 inches
in diameter, weighing 12 pounds.
It has 12 per cent greater conduc-
tivity than ordinary copper. Fed
from an electric furnace at the rate
of 14 inch per hour, it required 68
hours for completion. It can be
casily bent out of shape, having
about the consis.
tency of putty, but
a pressure of many
thousands of
pounds is required
to return it to its
original shape, due
to the fact that it
is no longer a
single crystal
when it has been
distorted.

pre— o

e en B @ o oo un @ e el L L L LD LoD LT YY) . IL‘:::_J

A great many protective .dcviccs for automobiles have been invented to pre- are self-explanatory, and the device seems to be very ingeniously worked out.
vent theft, of which that illustrated above is one of the latest. The drawings

Every month brings us several new ideas to prevent motor thefts.
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e A radiator foundry is shown below.

How Cast Iron Radiators
of the spout at the bottom of the

[ furnace, while the motor-driven

blower maintains a blast of air

re a e through a series of openings to the

interior of the

furnace.  Suc-

By HENRY TOWNSEND cessive layers
i pf coke apd
O the city dweller as well as the suburbanite ‘ | l“;loen c:::;znii'

there is probably nothing more common than

the ordinary steam or hot water radiator.

Seldom, however, do people stop to think
of the science behind the molding of the hollow cast
iron units or sections comprising the radiator in their
home or office. There arc two general types of steam
and hot water radiators made, including those employed
for the vapor system of heating, these two classes of
radiators comprising those molded of cast iron and gow e ROOF
those made from pressed steel. The pressed steel radi- M i A
ators are of course made by means of large dies which ' ’ N e
press or stamp out half sections from sheet steel of the -
proper thickness. We are particularly interested in the - ) 3 s
present case in the method of molding cast iron radi- 1 - = - 3 —

ator sections. ; ' ‘
-

HOW RADIATORS ARE MADE HOLLOW
3 E
\

the furnace.

CUPOLA STACK
o V2" STEEL

Everyone not familiar with foundry work invariably
ask as the first question,—“How do they get the hole -
inside of the radiator sections?”” The hollew interior e, B
is created by means of a baked sand core. The ac- ‘
companying illustration shows a typical scene in a ki m m ‘l
radiator factory at pouring time which occurs about < ;l.,,[’,, g |
3.00 o'clock in the afternoon daily. In the ¢ DS >
morning the molders are busy setting up their
patterns and tamping the molding sand into
them, so that the sand conforms to the exact
shape of the pattern. This sand is of very fine
quality and when tamped tightly into the flasks
cor iron containing-boxes, it retains the exact
shape of the pattern after the pattern is carefully
withdrawn.

HOW MOLDS ARE SET UP

The drawings at the bottom of this page show
the principal steps in preparing the mold for a
cast iron radiator section or unit. The two part
iron flask resting on its wooden sub-base is
shown at Fig. 2, the sand being tamped against
the pattern first from one side and then from
the other, the flask being reversed as the work
progresses, by grasping the handles on the ends
of the flask. The flask members are lined up

CHARGING
DOOR

= = e ot O S S T s T IRCRGR
SAND, PATTERN _ FLASKL HANDLES

PIN HOLE PATTERN PINHOLE o CHAPLETS ~y <
B i Sttt e hutbts == La &*PIN [ PATTERN_ ¢ =7 ,__,.T_._‘ £ l
TE . s DR B ey | ¥ o — ‘
e | fe e
, 4 e f
L
I (4) |
4 CHAPLET UBS MEET 3
ﬂv‘EiN'T___ _a BAKED SAND CORE . ] :
e e e H e e SR
B CoRt e 6B $¥CORE VENT SEGRON
4 LLi= "ﬂ‘;""e"",'g:'::‘g.)CHAPLET g ’i
VENT (5) . —RECESSES GAS : POURING " .
! SAND . GAS VENT CHAPLET VENT » L ,_/‘ OLE 5
' N A e B Cosring, - SASTIS T blod N
. [ e T Ay L SPACE sk (40 e yTiu it LEG . !
! P R by o SPACE g, p T At SECTION O~
4 LEFY NSAND  CoRE | Sofsoss Fi ik { |
1 ' \ll/CORE - SPRING
3 7S T VALVE STEEL &
- L < «-SAND - NIPPLES §
x NIPPLE

(8) ?
T T S S R Y ST SR o M AT T S ' >

Fig. 2 above shows side view of mold with pattern in place and sand core at the proper distance from the model as shown in Figs. 6 and 7, this
tamped to conform to pattern. Fig. 3 shows top and sile view of core disintegrating after pouring. The core is made of sa‘nd tamped into a
pattarn.  Fig. 4 shows iron chaplets which support and hdld baked sand hollow mould called a core-box and baked before use.
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MILLING CUTTERS A
(onty 2 ustD oN
STEAM SECTIONS)

Picture above shows top view of a’ cast-iron
radiator section, having its fqu.r holes reamed
out simultaneously by the milling cutters, A.

with the metal pattern by means of steel pins
and pin holes provided at both ends as shown.
The two-part flask has to be separated for
the withdrawal of the pattern, as becomes
apparent, and any parts of the sand impres-
sion made by the pattern which have become
damaged are carefully repaired by the molder
by means of small hand tools. As the draw-
ings 6 and 7 show, gas vents are provided as
well as a pouring hole. The baked sand core,
the sand being mixed with molasses water
or else with core oil before baking, is care-
fully placed inside the two-part flask after
the pattern has been withdrawn by lifting off
the top half of the flask, as illustrated in Fig.
2. The baked and hardened sand core, is
held in position so as to leave a space all
around it, the thickness of the radiator wall,
about 3/16 inch, by means of what the molder
calls chaplets. These resemble a small nail
with a square metal head, and these chaplets
are placed at first in small holes equally
spaced over the pattern of the radiator sec-
tion. As the sand is tamped in, these chaplets
are held rigidly and when the pattern is lifted
out by separating the flask, the ends of the
chaplets, resembling a row of nails, are to be
seen.

The euds of the chaplets press against
pieces of tin which are placed in the recess
provided on both sides of the sand core. This
is all made clear by the drawings Figs. 6 and

Thus when the two halves of the mold or
flask are placed together, they form a hollow
space with the sand core in the center, and
into this thin annular space corresponding to
the shape of a radiator section. the molten
iron is poured by the molder from a small
ladle provided with a fire clay lining.

Fig. 8 of the drawing shows how the radi-
ator sections, after they have been tested and
the holes in the ends of each section ma-
chined down to proper size, are joined to-
gether by means of spring steel nipples. The
radiator sections are pressed together as
shown in the drawing on the opposite page
by means of a powerful hydraulic or else a
motor-driven press.

CHARGING THE CUPOLA

The loading or charging of the cupola,
which is a small blast or shaft furnace, in
which the pig iron is melted each day is al-
ways very interesting to those who have not
had much acquaintance with foundry work.

oy i

':lq Hinne 7 \/\/ g i
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(OPOURING  TESTING WITH (B BORING (@) ASSEMBLING ~ (B) TESTING WITH @SHIPPI,,N‘G[ i
MOULD WATER WATER AFTER ASSEMBLY 1]

Looking from left to right in above picture, we see the stages through
which a cast-iron radiator passes. First the units are moulded, then test-

RADIATOR SECT
SQUEEZED

IONS _BEING
TOGETHER

| S ——— —

Above and to the right, we see
how radiator sections are assemb-
led to form a complete radiator.
Steel thimbles or sleeves are coated with
graphite and oil and pushed into posi-
tion by either a hydraulic press or a
motor-driven press, as shown herewith.
Tie-rods hold the radiator sections to-
gether once they have been assembled.

The iron pigs, measuring about 4 inches
square and 24 inches long, are unloaded from
freight cars on a track beside the foundry,
either by hand or by a small derrick carrying
a powerful electro-magnet. When using the
electro-magnet a car-load of pig iron can be
unloaded in from three-quarters of an hour
to one hour. The cupola, is cleaned out after
cach day’s run, which work is taken care of
by the night force. The bottom of the cupola
furnace is hinged and can be dropped so as
to thoroughly clean out the slag and any re-
maining unmelted pig iron or unburned coke.
The cupola is usually filled up with successive
layers of coke and pig iron at night and
during the next morning. First of all the
floor of the furnace hearth is covered with
sand, then comes paper and a cord or two of
wood, depending upon the size of the furnace.

On top of the wood is dumped a ton or so

;klmom HIGH PRESSURE
A a® WATER PUMP

RADI ATORJ
SECTION UNDER
WATER TEST
The radiator sections or units are tested indi-
vidually with water, at high pressure and if the
cast-iron wall is too thin, it will break under
the pressure; weak spots also show up as well
as cracks.

of anthracite coal, and then come successive
layers of coke and pig iron. About noon of
any working day, the furnace is started, a
forced draught of air from a large motor-
driven blower being fed into the fire-box of
the cupola through a series of openings or
pipes known as tuyeres. The air from the
blower travels all around the firebox in an
annular chamber, as the illustration herewith
shows, and the air passes from this annular
chamber, through the series of tuyeres into
the firebox proper. The charges of coke and
pig iron, etc,, are fed into the furnace through
the charging door on the second floor. The

ed with water, and third they are bored: next they are assembleq at4,
and at 5 they are tested with water again, 6 then they are shipped.
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material used in the charging is carried tg
this second floor by means of an elevator or
else by an endless conveyor.

The. inside of the furnace is lined with
fire-brick. The amount of molten iron in the
bottom of the furnace at any time, once the
iron begins to melt, is never more than a few
inches deep. At the start the spout hole on
the front of the furnace is plugged up with a
piece of fire-clay. Slag holes are provided
around the base of the furnace, through
which the cupola men may run off any slag
or foreign material floating on the surface o/
the iron, by ramming an iron bar through the
slag holes. In most cases to-day electric py-
rometers or temperature indicators are usel
to show the temperature inside the furnace at
all times. This temperature is in the neigh-
borhood of 2,000 degrees Fahrenheit.

Some clearing agent has to be utilized to
clear the slag from the metal, and according-
ly limestone in pieces the size of an egg, in-
terspersed through the charging load of the
furnace, is the substance in common use.
Opyster shells are excellent for clearing away
slag and in Maryland, where they are com?
mon, the larger smelting cupolas use them en-
tirely in place of the broken limestone.

The proportions of scrap and pig iron
used for the daily charge is very important,
because with an improper percentage of scrap
or undesirable scrap the castings may con-
tain hard spots which will play all kinds of
havoc with the special boring mills through
which they must pass later on. Generally
the proper load or charge of iron for a day’s
heat is arranged definitely by weight, the
cupola-tender keeping tally of the succeeding
weights of iron placed in the furnace. In
charging the cupola alternating layers of
coke and iron are placed in
it until the full load or nearly so
is in it, which reaches up to the
charging door on second floor.

(Continued on page 834)
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Transmitting Pictures by Wire and Radio

The New Photo-telautographic Achievement of Berthold Freund

HE first development of picture
telegraphy dates from the middle of
the nineteenth century employing the
then well-known metallic telegraph

circuit. If one ruled upon a piece of paper
containing hand-writing, printing or engrav-

ing, two parallel lines close together, so that
they projected a very small amount above the
surface, there would result a succession of
longer or shorter black lines or points with
longer or shorter white intervals between
the]m somewhat similar to an ordinary Morse
code.

If now instead of a sheet of paper an
electrically conductive metallic foil is used,
and the writing is done upon the same with
insulating ink, the small picture elements de-
scribed above, can be brought into the cir-
cuit by a metallic finger or pencil. Thus
if one lets the metallic pencil, with per-
fectly even speed, move along the picture
element, which for shortness we will call a
“trace” or “picture trace,” and if the metal
foil is connected to one pole and the metal
point to the other pole of an electric
circuit, the metallic pencil will close the cir-
cuit when it is over the “white,” that is to
say blank portions of the trace, and will
open the circuit when it rests upon a “black”
portion; that is to say, on the traces cov-
ered with insulating ink.

If the current intervals thus obtained are

The photograph above shows the appearance

of an image which has been transmitted by the

new system. It will be noted that there is
practically no distortion visible.

Written by the Inventor

sent over telegraph wires to receiving sta-
tions, and if they act there on a receiving
apparatus which consists of a sheet of paper
moving with constant speed, the current im-
pulses will be .indicated by corresponding
long streaks and points, which will give us
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At the left is a photo of
the transmitting appara-
tus used in sending pic-
tures over wire or radio
by the new process called
photo-telautography.

P
The receiving set shown
at the right is similar in
many respects to the
standard radio sets used
in receiving programs
broadcast for entertain-

ment. PPy
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a perfect reproduction, and a negative one,
of the picture traces from the sending sta-
tion. As we now put together all the num-
erous closely distributed picture-traces ex-
actly as they were originally produced and
bring all the reproductions of the picture
traces together at the receiving station, we
have an exact reproduction of the whole
picture,

In opractice this work is carried out
usually so that the picture foil with the
picture to be sent out is wrapped around a
cylinder which shifts along in perfectly
even motion. A metal point similar to a
phonograph needle. passes over the rotating
cylinder and in this way moves over the
whole surface of the said cylinder in what
is practically the course of a screw of fine
pitch. At the receiving station there is a
second cylinder with precisely equal spced of
rotation and of corresponding phase, and,
therefore, synchronously rotating, and on
which a sheet of photographically sensitized
paper for the reception is secured. The writ-
ing point, in this case a very thin beam of
light, moves along this cylinder exactly as
the metallic point of the sending station
moves. In consequence of this, the traces
which come in are reproduced in a helical
line in exactly the sequence in which they
were produced at the sending station, and
we thus obtain at the receiving station an
exact reproduction of the picture to be
transmitted.

The principle here described of picture
telegraphy which works at the transmitting
station with a contact point, indicates the
method of the so-called copying telegraphy
or Telautograph, as it was carried out for
the first time in the year 1847 by Bakwell
and in the period 1902 to 1906 by Prof.
Korn, who improved materially the photo-
graphic registry at the receiving station.
Tt is clear that with the help of this contact
method any “black and white” picture, as
for example a sketch, an autograph, print or
photograph, transferred to the metal foil can
be sent over the line, but the exclusive re-
striction to “black and white” pictures or
line pictures, is a great disadvantage of this
method which in practical applications of
picture telegraphy often cuts out the trans-
mission of pictures in tone, and this point
is of considerable importasce. And it is
also a disadvantage that in this method the
production of a picture on metallic foil must
precede the transmission thereof.

It will therefore be a real advance if tone
pictures with all variations in shade, for ex-

ample, photographs, could be sent directly
by picture telegraphy, and this is done by
using the selenium cell.

The peculiarity of selenium of changing
its electric resistance, according to whether
it is in the dark or in the light, was dis-
covered in the year 1873 by Smith. It is
found that the electric resistance of selenium
is approximately proportional to the strength
of light to which it is exposed. If one, there-
fore, places between the poles of a battery,
and attached to the electrode, a layer of
properly prepared selenium, and exposes this
sclenium to a changing degree of illumina-
tion, the strength of the battery current
passing through the layer will change con-
stantly as the light changes in intensity.
This simple arrangement entitled, “The
Selenium Cell,” will now be appealed to
for the realization of the problem of the
electric transmission of tone pictures such as
photographs.

Already in the year 1877 Senlecque pub-
lished a desription of an electrically operat-
ing television apparatus with a selenium cell.
In the year 1881 Bidwell succeeded with the
help of a selenium cell, in carrying out the
reproduction at a distance for the first time

A high magnification of a small area on one
of the received photographs shows a smooth-

ness of texture hitherto unattainable with

commercial processes of photo-transmission.

The high-lights and shadows are brought out

in perfect detail, the artistic effect suffering
not at all.
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oi a tone photograph, and in the period 1902
to 1906 Prof. Korn improved the operation
materially, among other things by effect-
ing the production photographically of the
picture at the receiving station. The prin-
ciple of this “selenium method” or direct
“phototelegraphic” method is the following:
If on a photographic plate which may be a
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(a) Tinted row of surfaces to be transmitted.

(b) Telegraph signal by which tone values are

indicated. (c¢) Received impulses. (d) Re-

produced tone picture at receiver.
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(a) Graduated tone-points to be transmitted.

(b) Varying photo-elestric current transmit-

ting the tone values. (c¢) The varying cur-

rent at the receiving station. (d) The tone
values reproduced as received.

negative, just as formerly spoken of in
copying telegraphy, we produce two parallel
straight lines lying close together, these
picture traces will consist of a continuous
series without a gap of surfaces of various
depths of shade. Now if instead of the
metallic point of the copying telegraph, a
ray of light extremely thin and converging,
is caused to move over the photographic
layer and if this light ray after passing
through the plate falls upon a selenium cell
placed behind the plate then on account of the
varying transparency of the successive por-
tions of the picture-trace the light falling
on the selenium cell will be changed in its
intensity without being cut off. These
changes in the illumination of the selenium
cell varying with the tone value of the pic-
ture traces bring about corresponding
changes in the resistance of the selenium cell,
and consequently corresponding changes
in the intensity of the electric cur-
rent flowing tlirough the cell. The variable
current intensity thus obtained gives a meas-
ure of the successive parts of the picture in
regard to their brightness referring to the
picture traces. This “photoelectric” current
of changing intensity is carried to the re-
ceiving station and affects here a source of
light, for instance by the motion of the
little plate of the suspension galvanometer,
which in normal position cuts off the ray of
light, and then lets more and more light
pass according to the degrees through which
it is turned by the incoming current. By
the light ray thus allowed to pass. a still
finer point of light is caused to fall upon a
photographically sensitized layer moved with
synchronic speed, all being done by optical
projection, and this leaves upon the tra-
versing layer a thin line varying in tone
which reproduces the fighter or darker por-
tion as the amount of light is expressed or
affected by the photo-electric incoming cur-
rent. This photographically obtained line of
varying tone expresses precisely the picture
traces of the photographic plate at the send-
ing station. And now as we in repetition of
the described process by means of light rays

and the selenium cell obtained at the sending
station all the closely located picture traces
optically, that is to say photoelectrically, and
as the receiving station produces the original
picture traces expressed in a similar way and
close together in rows, we get the reproduc-
tion of the tone pictures to be transmitted
with all the delicacies of shadow and shade.

In the practical application of this selen-
ium apparatus, exactly as in the telegraphic
copying process, the picture as it may be
lies upon synchronously rotating cylinders
in the form of photographic films, both at
the transmitting and receiving stations, and
are obtained in the narrow helical tracings
as described.

The two methods of picture telegraphy,
the Telautographic, and the direct photo-
telegraphic methods, previous to the World
War occupied the field of work. Here they
were concerned almost entirely with trans-
mitting pictures over telephone and telegraph
wires, but during the war and especially
after the war, wireless telegraphy came into
great prominence, as also did wireless tele-
phony. which brought the wireless transmis-
sion of pictures more and more into promi-
nence. This was required in the course of
the war, especially for military nceds, and
after the war by the all-important standing
which wireless telegraphy obtained for the
great Trans-Atlantic news service. One ex-
perimented therefore, naturally with both
methods of picture transmission, the Telau-
tographic and the direct phototelegraphic,
with the idea of carrying out the transmis-
sion by wireless, when the telegraphic im-
pulses or the photoelectric current was em-
ployed for regulating the transmission
energy of the radio station. Even during
the war, Professors Korn, Dieckmann and
others, carried out experiments with the
wireless transmission of pictures on tele-
autographic and telegraphic copy methods,
and they succeeded in producing good wire-
less transmission of sketches at a short dis-
tance, but various difficulties sprang up in
these methods, principally in exceedingly
great uncertainty of success which with in-
creasing distance always grew greater. These
difficulties directly after the war forced
these picture telegraphic methods into the
background, and in their place a third method
of picture transmission was developed, which
in its essentials had already been long known,
but had practically been hardly used. This
was a so-called intermediate “mat” or
“cliché” method. This method is based on
the use of a variable photo-electric current
from a selenium apparatus. This is not

An illustration of how a simple design s

transmitted. (a) One of the *“picture lines"

of the design to be transmitted. (b) The

black and white dots of the *“picture lines.”

(c) Represents the transmitted current of the
‘‘picture line.”’

employed directly for guiding the production
of the picture traces at the transmitting sta-
tion. By means of this current, a sort of
half tone reproduction of the light value of
all points of the picture is obtained in a
form adapted for telegraphic transmission.
This intermediate form thus produced con-
stitutes the so-called “intermediate cliché.”
It was Prof. Korn, who in the year 1922,
with his intermediate cliché apparatus, car-
ried out the first indirect transmission from
Europe to America. In his apparatus the
intermediate cliché consists of a long typo-
graphic telegram tape that is thus produced.
The varying photo-electric current of the
selenium apparatus is connected to an auto-
matic arrangement, in which for each cur-
rent intensity step, a particular letter of the
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alphabet is assigned and is registered. Each
photo-electric current intensity correspond-
ing to a point on the picture, registers a let-
ter corresponding to one of the light values
of the points of the picture. The ten thous-
and letters or more expressing the many
picture-points are produced on a long tele-
graphic tape, the so-calied intermediate cliché
in the form of an ordinary printed telegram,
The wireless production of this printed tele-
gram can be done by hand or by rapid teleg-
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The principle of the ‘intermediate electro-
method.” (A) Surface tinted by points includ-
ing 16 areas. (B) The current from a sel-
enium cell corresponding to the four lines of
the surface, (A). (C) The “intermediate elec-
tro’” given out by the selenium apparatus
representing the tinted surface, A.

raphy in regular telegraphic transmission
At the receiving station the incoming letter-
telegram is written down accurately and then
with the help of an arrangement like a type-
writing machine, a point of special size cor-
responding to ecach letter, is impressed so
that the picture is brought out as a series of
points. This form of indirect transmission
with intermediate cliché requires no syn-
chronism. The translation of the picture to
a telegram can be done at any desired time,
as also can the production of the picture at
the receiving station end. By these methods
therefore no disturbance of the telegraphic
functions takes place. After similar indi-
rect intermediate electro methods somewhat
later in 1923, the Radio Corporation of
America carried out the transmission of
pictures between America and Europe, while
at a more recent time frequent wireless
transmission of pictures both in the direct
phototelegraphic methods (1924, Jenkins in
America), as also in the black-white method
(1924 Marconi, London), the latter between
Europe and America was successfully car-
ried out. The above described three methods
of picture telegraphy incorporate the present
points of view, in accordance with which
picture transmitting apparatus have hitherto
been constructed.

But now each of these methods practically
solve only a particular problem of picture
transmissior. Thus for example, the Telau-
tograph makes possible a direct picture
transmission by the use of telegraphic sig-
nals, and is now in condition to cover the en-
tire transmitting area of a broadcasting sta-
tion. On the other hand, it only transmits
black and white or line pictures, and cannot
send any tone pictures such as photographs
directly. It requires for such purposes a pre-
liminary preparation of a metal foil replica.
On the other hand the direct telephotography
which is carried out by use of a selenium cell
or of any one of various other photo-electric
tubes, presents the advantage that it needs
no metallic foils or special replicas, and can
send out tone pictures with the greatest deli-
cacy of shade, directly produced, and repeat-
ed with true photographic quality. Tt pos-
sesses, however, the disadvantage that the

(Continued on page 832)
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The Shape of the Moon

The Latest Theories Prove It To Be Lop-Sided

By DONALD H. MENZEL, Ph. D.
Lick Observatory, Mt.

Hamilton, Calif.

z
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€ SHADOW
OF MOON

PATH OF
SHADOW

Hundreds of volunteer investigators of the

eclipse of January 24, 1925, assisted in ac-

curately determining the northern and

southern shadow limits; thus lopsided moon
theory was developed.

The average .dcnsity of the c-ust underlying mountains, B, is less than the
average density of the parts of the earth underlying oceans at A.
this force that causes the moon to be lop-sided.

T a recent meeting of the American
Philosophical  Society, the oldest
scientific society in America, organized
by Benjamin Franklin two hundreds years
ago, Professor Ernest W. Brown of Yale
University presented the result of an in-
teresting investigation concerning the shape
of the moon. Professor Brown is an author-
ity on the moon and its motions and his
theories will have great weight with the
astronomers. He concludes that the moon
is not exactly round but a trifle lop-sided.
This interesting result was reached from
a study of the observations of hundreds of
amateur and professional astronomers dur-
ing the total eclipse of the sun which oc-
curred January 24, 1925, visible in New
York City. Such an occurrence offers an
excellent opportunity to study the problem

@

X-CENTER OF
GRAVITY

The tendency of
a body to balance
itself is well
known, and in this
respect the moon
is not unlike the
earth. The theory
of isostasy states
that along any
radius drawn from

the ecarth’'s center
@ to the surface,
the actual quantity
of matter is the
same, whether
along the lines a,

b, or c.

It is

of the shape of the moon, for at that time
its shadow is cast upon the surface of the
earth as shown in Fig. 1. The shadow
is, of course, not stationary, but moves in
the direction of the arrow. The task of
the investigators of the eclipse was to deter-
mine as accurately as possible the northern
and southern limits of this shadow.

The edge of the moon is, naturally, not
a true curve, but jagged and ragged, owing
to the mountains and valleys upon the disk.
(Fig. 2). After discounting the observa-
tions for this expected fact, the shadow still
did not fall upon the spots predicted, but
systematically came too late at certain
places and too early at others. The dif-
ference between the computed and observed
shadows is shown in (Fig. 3.) Tt is seen
that the moon's shadow and therefore the

TRUE EDGE
ROUGH

THEORETICAL
CIRCULAR
SHADOW

I LIGHT PORTION
mmm DENSER PORTION

OF THE EART
— H

-~ GEOMETRICAL
EDGE CIRCULAR

X-MARKS CENTER OF
GRAVITY OF BOTH

i

ACTUAL
SHADOW

&)

The edge of the moon, as
shown in 2, is not a true
curve, but rather a jagged
and ragged edge. This is
due to the mountains and
valleys upon the disc. In
even the face of this fact,
the real shadow of the
moon did not coincide
with the predicted or
computed shadow. This
is shown in 3, where X
marks the center of grav-
ity of both figures. Inas-
much as the center of
gravity of the theoretical
sphere must coincide with
that of the actual body, it
follows that the top part
of the moon, 4, is less
dense than the lower half.

/ ACTUAL SURFACE
GEOMETRICAL EDGE

EARTH'S CENTER

The amount of deformity is greatly exaggerated in
the diagram and in

actual observations it is too
small to be detected by telescopic observations.

moon itself is not round as will be seen.

The laws of celestial mechanics or mo-
tions of the heavenly bodies require that the
center of gravity of the moon, no matter
what its shape, coincide with the center of
gravity of the theoretical sphere. The con-
sequences are plainly demonstrated in (Fig.
4). I{ the cross marks the center of grav-
ity, it is obvious that the top part must, on
the whole, be less dense than the lower half.
In other words, the bulk at the top com-
pensates the greater weight in the bottom.

This tendency of a body to balance itself
is well-known, and the case for the moon
is not unlike that of the earth. This is
called the theory of isostasy. In brief it
states that along any radius drawn from the
earth’s center to the surface (see Fig. 5) the

(Continued on page 858)
a
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The Month’s Scientific News Hlustrat.ed

By GEO. WALL

~ CRERSESSEET T

= Glpeie ]

-

Y
Although it is not expected that any great change in 0“
ordnance design will coine as a result of his experiments, l’o
the experts of several countries have watched with interest r
the development of large caliber compressed air rifles by o
a Berlin locksmith Herman Plieth. Three millimeters, g

sbout !gth inch, of steel were punctured at 2000 meters Every day new stunts are tried by bootleggers
range, and home distillers to evade the watchful eye

of Uncle Sam's revenue agents. The latest ap-

pears in a still discovered in a silo at Wood-

W T N PO S TR bridge, N. J. A few days ago two 500 gallon
stills for redistilling denatured alcohol were
found concealed by the efective camouflage
shown above.

st e ST = e S

Babe Ruth, the favorite child of Baseball, added
to his laurels the other day at Mitchel Field, L.I.,
when he succeeded in catching a baseball dropped
{! SPIDER 250 feet from an airplane traveling over 100 miles
: TO\‘)?CEH"_"G £ an hour. Due to the erratic path of the balls, he
wi v was able to catch only one out of seven,

Dr. Paul Burtsch. curator of mollusks of the MNational Museum at

Washington, who originated undersea movies, has been sent to the

island of Tortugas to operate a new movie camera on the ocean bottom.

He hopes to record subsea life as simply and accorately as in photo-
graphing on dry land.

Bridgeport, Conn., was
recently the scene of a tra-
gedy of the insect world
which caused the dimming
of light in the greater part
of the residential section
in that city. A large spider,
it was found, had incau
tiously stepped from one
exposed service wire to an-
other.  His electrocuted
body was discovered by an
industrious ant who led his
fellows from an adjacent
sandhill to feast upon the
corpse. Hundreds of ants
came up to the dead spider Devotees of water sports at British beaches this sum-
and were in turn electrocu-  mer enjoyed the use of a cleverly devised aquaplane
ted as they touched the ~Yhih v iustrated above’ K fame made”d

- i . . body. ~ The accumulated  water by means of three large inflated biadders. The
A Miami judge David J. Heffeman. of the Night Municipal bodies of the insects caused frame is extended upward to permit a sail to be

tests the arguments of defendants before hum by causing A . & S A 2
(t:l?::toesr:enai:tﬁe c:nditions o; traffic law violaltions with toy a short circuit which dim- stretched upon it and to afford a hand-hold.

automobiles in his court-100m, med the lights.
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Duncan McEwan, well-known
Glasgow astromomier, has invented
a novel umbrela whica does every-
thing but sing. The interior is a
map >f tha hcavens aad around the
cdges it is merked off in days. By
pointng the Folz star of the dia-
gram (wrece t:e tardle meets the
center of ths covert toward the
real Pole s-ar in dhe sky, you can
fin1 your &i~ectins with ease.

Jacoo A’strcr, a tachelor and inven:or of
Onset, Mass, has made the wall of his house
so that he cat lat it down and sweep and air
the rooms at tae ssme time. Nothing like
taking life eauy, especially when one 3as to
do his own housework. This photo shows
Jacob Alstrom sweceping one of the rooms
eauipped with a convenient detachable wall.
The Japanese have long used a style of home
architecture wkich is reminiscent o7 this
gentleman’s idea, with the result tha- they
have by far the cleanest and most sznitary
homes of any nation. We will not attempt to
certify as to the warmth of this type of con-
struction when the thermometer begins to
freeze up. but the owner in this phota looks
healthy enough to satisfy any one's appre-
hension.

Whe-e the scenario re-
quires that a large
number of players b2
“browned” to a Poly-
nesiam tint, the air-
trusk familiar to a»
tists comes to the ail
of the make-up expert
WMyna Loy, a wel
knoan Warner Bros.
supoorting player, wis
reqared to be mace
uo as a half-caste.

White leather
backz and tan
cape palms to
the dJew ‘‘safe-
ty-fi ¥t’’ gloves
help motorists
by rendering
signalling more
consd.cuous to
follosving driv-
ers,

A wooden blocc cut
through with curves so
that it grips a steel wire
is the latest life-saving
fire escape. The wire is susperded
from its upper end and the pressure,
regulated by a thumb screw, controls
the speed at which the user may des-
cend the wire in a safety belt. The
photos shcw Mr. Wenneberg. the in-
ventor, demanstrating his device.

Ap—
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Her Lutsct, an Austrian, has invented a machine
whizh is strapped to the back and is capable of allow-
irg a man 1c dy in the air. The machine was tested
recently and carcied the inventor to a height of 150
feet and for :a cistance of 1-3 of a mile. The wings
close and open like an umbrella and act exactly as a
birds wings The spiral propellers revolve rapidly and
are capable o ifting the man and the machine off the
ground. Thzr ace then used to vary the height and
to bnd. The meckanism of the machine is not avail-
able bmt -he idea on its face is interesting.

20th annual automoble
show in Paris was this
tiny five horse-power,
two-cylinder, two-cycle
motor with no clutch
or gears. To put the
automobile in motion,
it is only necessary to
start the motor and
press the accelerator,
the connection be-
tween the motor and
the wheels being made
gradually through a
system of governors
actuated by centrifu-
gal force. M. Constan-
tinesco, the inventor,
is also the perfector of
the method, much
used in the world war,
of synchronizing a ma-
chine gun to fire
through an airplane
propeller,

;The sensation of the
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Engineering by Home Study

Experiment and: Theory Taught by Course
and Apparatus

Winding armature of a motor in a home
study course in electrical engineering,

Placing the winding in a case to form a
very powerful electro-magnet.

ESIDENT courses in electrical engineering have arrived at such a

point that it is now possible for the student to receive real practical
training by even the correspondence schoo! course method. Instructors
in electrical engineering as well as in various other subjects have found
that it is almost impossible to teach the student properly by books. Experi-
mental apparatus is absolutely necessary. The pupil must learn how to
wind an armature for a motor, not alone by mentally following the instruc-
tions given in books, but by actually placing the wire on the iron lamina-
tions. He must know how to tesf this winding out for a ground or a short-
circuit,

Experimental apparatus enables the pupil to do the work which will
be required of him when he gets out into the field and meets his co-
workers. Aside from the practical advantage which the use of apparatus
will give a student, there is another decided aid in that a lesson once learned,
by practical experimentation, is more easily remembered. The school
giving this home-study course also gives resident study for B.S. and E.E.

degrees. -~
N
e aa————] v v vvvvv—
PP
By means of a When operated
spring balance on current from
the pull of the four dry cells,

electro-magnet
provided with
the study
is ob-

the electro-mag-
net easily sus-
tains the weight
of the girl as this
photo shows,

P T Swww

This photograph shows the

parts of an electric motor
layed out on the table and
the

y

Measuring the electro-thermal efficiency of a stove.

THOSE tmable to complete a resident course in electrical

enginéering at a recognized college, can obtain a degree in
some of the correspondence schools, a few of which supply the
student with a myriad of materials. The photographs on this
page show but a few of the various appurtenances
with which the student is supplied when he enrolls
for the modern type of correspondence school course.
He is shown how to build an electro-magnet after
having designed it; how to test his design; how to

student following in-
structions for the assembly
of the finished motor.

Photos cour-
tesy School of
Engincering of
« Milwakee.

completely wind a motor, test it and ma_ke it operate; and how to measure the
fractional horse-power which the motor will develop.

4
- - -

IT is of course necessary in the study of electrical engineering,

that the course begin with the very simplest ohjept namely, the
making of electrical batteries of all kinds and it terminates not only
with the design of alternating current sub-stations and their equip-
ment, hut takes into consideration the other various associated sub-
jects, of hydraulics, mathematics, calculus, chemistry, commercial
law, engineering law and illuminating engineering. A modern
course in electrical engincering must include radio. This course
must be complete not only from the standpoint of building radio
receiving sets, but installing a complete " radiophone transmitter.
After the student has obtained an E.E. degree, he is fitted to enter
any branch of the electrical industry and its numerous ramifications.

Measuring resistances iy the use of a voltmeter and ammeter.
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In Order to Equip A Home In Modern Fash-
jon One Must Keep Abreast of the
New Things For the Home.

«

The photograph above shows a collapsible coat

hanger which may be folded into a case to fit a

man’s vest pocket or milady’s purse—R. G. Thack-
well.

The photo at the right
shows an ideally equip-
ped dining room pro-
vided with toaster,
table stove,
waffle iron,
fan, perco-
lators
and . o
lamps: . 4 ! ~

' Above: The laundry of a modern electrical house
with flat iron, ironer, washing machine and wringer,

A splendid egg beater and cream whipper with an
unspatterable cover, operated by hand.—A. P. Child.

The photos of the
“Electric Home"” were

taken at the Philadelphia \

Sesquicentennial Exposition.

( >

A small washing machine which will take one bed
sheet or the baby’s wash is illustrated above. This
machine operates at variable speeds and is inci-
dentally ideal for silk lingerje.—Eden Washer Corp.

Right: A modern electrically equipped kitchen with
electric refrigerator, fireless cooker, electric range
and other electrical devices. e

B —

“Electric Home” Photos courtesy General Electric Co.
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Miniature Train De Luxe

PPP—>
Octavio Felix
Pedroso, a
young Brazi-
lian  doctor,
during e x-
periments on
the possibil-
ity of pre-
venting  the

coagulation
of blood,

discovered
the “Vita-
meter” by
which he
claims he can
detect and
cure any
disease by
treating the
lungs. May-

be!

The miniature steam driven train illustrated
above is of English make. It hauls a train
of small cars over several miles of special
2 gauge track. Many English model builders
- s - possess trains similar to this one, in which
they take special pride. We hope to see this
mlm'natnng Klelg Eyes practical hobby spread in our country. The
idea is worthy of emulation, both for the
pleasure and training obtained by the builder.
We expect to hear from some American genius
who has built such a miniature railway, but
clectrified!

PPPp—>

The 1,250-ton testing ma-
chine, shown at the right,
which has been constructed
at Birmingham, England for
a firm of English bridge
builders, is the largest ot
the *“‘universal” types in the
world. An idea of its size
and power may be obtained
from the knowledge that com-
| pression members 50 feet
long and 45 feet wide may be
tested to destruction. Its
first work will be in experi-
ments in connection with the
construction of the Sidney,
N. S. W., Harbor Bridge,

Bureau of Standards is shown
above, exhibiting a glass screen
containing cerium oxide, which {
has been recommended for pro- where the steel work will
tecting the eyes of motion pic- be subjected to a complete
ture stars from the harmful effects of the series of tests with this
ultra-violet rays given off by large arc lamps. giant machine,

Dr. W. W. Cobkentz of !he%

Nautical Charts Now Machine Engraved

Mr. John H. Larrabee of the U. S. Naval
Hydragraphical Office, with his new device for
chart engraving which will replace the old
method of hand engraving in preparing sea-
maps. The new instrument simplifies the
actual etching of the copper plates and elim-
inates much of the preparatory work necessary
on hand-engraved plates. Mr. Larrabee was
assisted in the devclopment of this machine
by Mr. Peter Lampe.

}

Diseases
Treated
Through
Lungs

W. F. Hernberger of the Department of Agricul-
ture, with his mew device for converting corn nto
sugar, 95% as sweet as cane sugar.
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The galloping horse illustrated in these
four views was made of the board specified
in the $300.00 Board Contest which permitted
the use of a piece of wood, 4 feet long, 1
foot wide and 1 inch thick. The device was
made by John D. Dengler, of Pittsburgh,
Pa, and the successive stages of its move-
ment are here indicated. When the horse is
standing still, 1t assumes the position shown
at the top of this column. As the child rocks
back, into the position indicated by the lower
photograph, the front legs of the horse reach
out.

Galloping Horse Wins Fifth
Prize—~$20.00

The next stage in the walking movement is in-

dicated immediately above and the last is

shown on the top of this column. The hind
legs only are pivoted.

DOOR 3 TRICK BACK & TriCk sioe_Piece ¢
\ T
N Al 11,
2 | £y 2
.?i..rgi ‘ h r { f
i} Mg
i . Yot lilld ¢
175 — fo—17 § — b5
/ s
STRIPS FOR HOLDING T
GLASS i
-
ot R ]
e b— ey — ren]

Seventh prize—$10.00 was won by Albert Sea-
mann of Terre Haute. Ind., and is shown in
the two photographs in the column at the left.
The top view indicates this medicine cabinet in
its open position and the bottom view shows

the cabinet closed. It will be observed that
there are two doors to this cabinet, one of which
swings downward to permit of access to band-
ages, first aid material, and poisons and the
cabinet at the top is for medicines which may
be taken internally. The danger of accidentally
taking poisonous material is thus considerably
lessened.

Science and Invention for January, 1927

Further “Board”

BOARDS § THICK hi T HH P iy
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Sixth prize—$15.00 was awarded in the Board
Contest to Carl Fichtner of Philadelphia, Pa.
for a medicine cabinet and two photographic
plate racks, both made from the four foot board
in accordance with the terms of this contest
The two photographic plate racks are shown in
the photographs above and the description for
constructing them is indicated in the drawing.
To the left there is a drawing showing how
the board was cut to make the medicine cabinet.

The two photographs above and the photograph
and illustration adjacent to these in the column
at the left show the construction of the med-
icine cabinet which won the sixth prize in this

Both cabinet and plate racks were
made from the same board.

contest.
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Contest Awards

Eighth prize—$5.00 was awarded F. L. Patter-
sen of London, Ont.,, Canada, for his example
of a “Butler” ash tray holder.

Tenth prize—$5.00. The photograph above
shows Cecil Everett Jones of Alliance, Ohio,
and the “Butler” ash tray holder which he
built and entered in the Board Contest. Mr.
Jones calls this a “'poor man’s butler” and that
is what practically all of the butlers on this
page really are.
All threc butlers which won prizes in this
Board Contest were made of a piece of board
1 inch thick, 1 foot wide, and 4 fect long. They
vary but slightly in general design and con-
struction and it was difficult for the judges to
finally reach their decision. It is obvious that
the three ideas are not identical and therefore
under no circumstances could a tie be an-
nounced unless of course, the opinion of the
judges was not unanimous.
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SHADEQ PORTIONS
SHOW LOCATION OF
STLPS

1 METAL DOMES ON
FOUR  CORNCRS

The diagram at
the left shows
how the combin-
ation high chair
and step ladder
was built. The
sizes of the vari.
ous parts are in-
dicated.

i Elevcm ze—$5.00.

The photographs on this and the preceding
page show the list of prize-winners in the
$300.00 Board Contest originally announced in
the June 1926 issue of this magazine as con-
tinued from the first group of prizes published
in the November issue. Due to insufficient
space, this list was omitted from the December
number as previously announced.

The eighth prize-winning design as shown from
the other side. This ash tray holder will be
found very serviceable and may be constructed
from a board only 1 inch thick and 4 feet long.

his combination “step
ladder and high chair” was made by Forrest
K. Green, of Memphis, Tenn. In the photo-
graph immediately above it is shown in use as
a step ladder. Note how the steps are staggered
in the chair and serve not only to reinforce the
chair, but as a means toward reaching inac-
cessible places. The posts on the sides of the
chair will serve as handles for the ladder and
as the legs of the chair when the device is in-
verted. The photo at the right shows the de-
vice in use as a kitchen high stool.

Ninth prize—3$5.00 was won by
Keith Barnes of Williston, N. D,
for the butler indicated in the
photo above and in the drawing
at the right. This particular de-
vice is provided with a tray and
will serve either as a card tray
or as a holder for an ash tray.
By enlarging the drawing shown
at the right and sketching this
on a piece of wood and then
cutting the wood out, in accord-
ance with the lines, the articles
can be easily constructed.

The combination stool and ladder indicated in
the photo at the left and the one immediately
below makes an ideal acquisition to the kitchen.
It is often difficult to do any work at the table
when sitting in an ordinary chair. A stool aids
materially in expediting such work. When the
stool serves a dual purpdse, its value is in-
crecased proportionately. The cost of the picce
of board is small, consequently such an article
is interesting,




Above we have a
photograph of a
wire model of the
Williamsburg Bridge.

N the last issu¢ of SCIENCE AND INVEN-
TION Magazine, we announced the com-
ing of a new contest called Wirekraft.
In this contest we request our readers

to build things entirely of wire. While the
Matchcraft Contest proved a great surprise
not only.to the editors of this publication,
but also to its thousands of readers, because
of the many novel objects which can be built
entirely of matches, most of the match novel-
tiess possessed no utilitarian purposes and
except for the few that can be placed on
permanent exhibit, the remaining models will
merely serve to perhaps clutter up valuable
space in the book case. With Wirekraft,
the articles or models made will be of a
more substantial nature. There will not be
as much difficulty in the shipping of the
models and in event that the models are dam-
aged in transportation, it will be much easier
to repair them than it was to repair the
Matchcraft models. While atmospheric con-
ditions might rust some of the wire on some
Wirekraft novelties, if care is taken in the
selection of the wire, such rusting would not
take place. The builder is also able to coat
his Wirekraft novelty with paint or varnish,
making it rust-proof, yet at the same time
this paint would not effect any subsequent
necessary repair.

In the last issue of this publication a group
of articles of utilitarian nature was indicated.
A reprint of this article may be had upon
request if the readers will write in and
make their request known. This article gives
the complete details for the construction of
Wirekraft models and also gives the contest
conditions on which the prizes will be
judged. These contest conditions are also
found in this magazine toward the end of
this article. 3

The articles on this page possess more or
less of an artistic value and consequent!y
with the possible exception of the picture
frame and the Wirekraft bird stand ani
cage, the first prize would not be awarded to
any of them. The rules of the contest stipu-
late that the first prize award will be given

V& 3%

WIREKRAFT

$3,000.00 IN PRIZES

LU
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A' very excellent sample of wirekraft is in-
dicated by the bird cage and stand shown in
the photograph above.

Most of the wire
work in the stand in-
dicated above was
done by twisting the
wire.  The cage is
composed of twisted
and soldered wires.
e e e e
A unique picture frame can be constructed of
wire as indicated in the photograph at the
left. This demonstrates only one of the many
possibilities of employing wire f_or the con-
struction of models in this prize contest.

vvvevvVvw
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At the right we have a working model of a pile
driver actuated by an electric motor. Notice that
the gears themselves are also made of wire. One
will note that the caterpillar treads of the pile
driver are made of short pieces of rather heavy
wire bound together by much thinner, more flexible
wire,

Science and Invention for January, 1927

This bridge model was

constructed in  the

laboratories of this
publication.

to only a device possessing a utilitarian
value. There is very little of utility in the
picture frame and considerably less in the
model of the Williamsburg Bridge, the air-
plane model and the model of the pile driver.
The bird cage alone possesses the greatest pos-
sibility of winning the first prize. The con-
test itself having not yet officially started and
inasmuch as all of these models were built
in our own experimental laboratories, none
of them possesses a possibility of winning
any of the prizes. They are merely given
here for what value they may have in instil-
ling new ideas in the minds of the coming
Wirekrafters.

The Williamsburg Bridge model at the top
of this page is a little more than three fect
long. In its construction different sizes of
wire were used, the towers and main span as
well as the cables being heavier than those
pieces of wire serving as the railings and as
the suspensory cables. The wires were both
twisted together and soldered together at
their points of contact or union.

In the bird cage stand, also illustrated on
this page, advantage of twisting the wire was
taken. The stand itself is reinforced by
twisting several pieces of wire together and
in order to enhance the decorative value
copper wires and alloyed wires were em-
ployed which give the stand a striking ap-
pearance. Little touches of white paint here
and there further enhance its artistic effect.
The scroll design is accomplished by bending
some of the stiffer grades of wire with. a
pair of round-nosed pliers. These scroils
are then secured to the upright stand by wire
wrappings which in order to make them
more rigid, might be soldered to the stand,
but which in this particular model were
merely wired to the stand.

(Continued on page 853)
While this model of
an airplane is com-
posed entirely of wire,
the builder could have
employed the wire for
merely forming the
framework and could
have covered this
f-amework with silk,

2
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$5,000.00
Matchcraft Contest Awards

Hat Box Wins First Prize---$100.00

This photograph
shows the hat
box which won
the month’s first
prize award for
Mr. Eugene Jef-
fries of Ana-
cortes, Wash,

Miss Hazel June Park posing with the prize-winning
band box. From this photograph one can get an idea
of the size of the prize-winning Matchcraft model

This month’s prize winning Matcheraft model is made of a single layer of matches on
the sides, bottom and top cover. These are glued end to end and side to side, forming thin
veneer-like constructions. Both the inside and the outside of the hat box is smoothly sand-
papered so that the matches themselves are only about half as thick as when found on the
market. More than 5,000 matches entered into the construction of this band box which is 13
inches in diameter and 8% inches high. Contrary to ordinary expectations, the box is much
stronger than one might at first suppose it to be.

The last of the Matchcrait awards in the $5,000.00 Match-
craft Contest vhich has been running for the past year and
which terminated on December 1st, 1926, will be announced
in the February issue of SCIENCE AND INVENTION
Magazine. Those of our readers who have become interest-
ed in the Matchcraft Contest and found that, because of the
time limit they were prevented from entering this contest,
need not fret. The publishers have decided to continue the
Matchcraft Contest until further notice with a change in the
list of prize awards so that now five prizes will be awarded

monthly instead of th

in force.
We would advise al

797
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e usual sixteen. The list of prizes may

be found below and the same rules will of course continue

1 Matchcrafters to continue submitting

their models and enter them in this new contest.

Vv vVYvYvYTYTYTYTYTYTYTVYTYTY

$100.00 Monthly Prize ““Matchcr

URING the past year SCIENCE AXND

INVENTION Magazine awarded $5000.00

for articles made entirely of matches.
While this $5000.00 contest ]las officially
pired, the publishers have decided that because
of the great popularity in Matcheraft construc-
tions, the contest would continue in force on a
new prize rate basis until further notice. The

== e e g

IMPORTANT
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Jist of new prizes will be found in the center hox
and the same rules for the first contest are to
be observed in this contest.

(1) Models submitted must cpntain at least
90 per cent. safety matches in their construction.

(2) Models made of toothpicks, paper
matches, or non-safety matches, are not elig-
ible in this contest.

(3) Models can not be built around boxes

ON December 1st, 1926, the $5,000.00

Matchcraft Contest officially ex-
pired. Any entries arriving after that
date were entered in a $100.00 month-
ly Matchcraft Prize Contest which
will continue until further notice of-
fering the following prizes:

or other supporting articles. Walls, roofs,
:r::t'ch'::s' all be self-supporting and made of First Prize .. o $50.00
- (4) Al quuid adhesives, §uq!‘;1 as glue, shel- Second Prize ... e 20.00
ac, cements, ctc., arc permissible. ' Third Prize i 15.00
veg& Models may be painted, gilded or sil- Fourth Prize 10.00
(6) Models may be of any size. Fifth Prize — 5.00

(7) In order to win a prize, it is necessary
14 that cithgr models be submitted, or, if this is Total . ) .$100.00

S
’FMA‘A“M‘-AA“A -
e —

not practical, owing to their size, a 5“x7“ pho-
tograph of the model may be sent in lieu
of the model itself. The best models submit-
ted each month will be awarded the prizes
scheduled herewith.

aft’’ Contest

(8) All models submitted to SCIENCE
AND INVENTION Magazine will be prompt-
ly returned to the buiider, who will prepay all
charges.

(9) Where SCIENCE AND INVENTION
has any doubts as to the model (where photos
only are submitted) complying with all the
regulations, the judges may, at their discre-
tion, request that the actual model be sent in
for inspection, paying transportation charges
both ways.

This is a monthly contest and will continue
until further notice. Each monthly contest
closes on the first of the month following date
of issue. Thus the contest for the month of Jan.
vary will close February 1st and prize-winning
announcements will be made in the April, 1927,
issue. The February issue will contain the last
of the prize-winning entries in the $5000.00
Matcheraft Contest officially closing December

1st.

(11) Models must be shipped in a strong
wooden box, never in a eardboard box, as
SCIENCE AND INVENTION can not be
held responsible for breakage in transit due to
models having been improperly packed.

(12) When models are sent, be sure to affix
tag, giving your name and address, to the
model itself.  In addition, put name and ad-
dress on outside wrapper of package.

(13) Address all letters, packages. ete.. to
Editor, “Matchcraft” Contest, care SCIENCE
AND INVENTION Magazine, 53 Park Place,
New York.

Caution—Soak or cut heads from matches before bu.i]ding your model so that the models may be expressed or mailed.
The strike-everywhere square cut Liberty matches can be used if the heads are cut off.

Adblssassnas
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$5,000.00

Just a Sample of What You Can Do
With Matches and Glue

g

¥ “l
e s

Friendship, Me.

The above photograph illustrates the bottom
view of a Radiola, made entirely of matches. Note
that the supports for the dials are also match con-
structions and the dials themsclves are made ‘ot
the same material. The outside of the cabinet is
finished very artistically and is provided with a
loop for reception, as well as the necessary con-
trol knobs. This is illustrated in the photograph
at the right. The Radiola is 1014 inches long,
514 inches high, and 64 inches deep. -y

Second prize—§75.00, awarded to Paul R. Wotton,;

et replica of a revolver as could possibly
Fourth prize—$35.00 was be built was sent to us untagged. The
awarded to the builder ot trigger moves, the barr'c'l rotates and
this air turbine, Francis the gun may be “broke” by releasing
L. Lorenze, of Sayre, the catch.

Penna. By blowing in-
to the tube, this air
turbine can be rotated at
a humming speed. It
may be instantly taken
apart and reassembled as
the next photograph

shows.

Third prize—$50.00. As perfect a*

This photograph shows the turbine takenI 4

apart. The base, the case, the flywheels,
the rotor and the pins are all in evidence, P
It can be assembled very easily and prac-
tically .instantaneously. -~

Fifth prize—$25.00 was awarded to a very
wonderful replica of a daisy made entirely
of matches. This model was built by Mrs.
Paul Yaggi of Akron, O. It is seen being
held in the hand of Miss Ruth Olsen. The
petals of the daisy are shaved very thin
and are curved to resemble the real flower.

The daisy illustrated in the photograph above
measures 3 inches in diameter across the flower.
The stem is built up of matchsticks glued to- The back view of the;

Minn., for his water-wagon model here illustrated. Although the tank
of the wagon is scarcely 214 inches long, the brake shoes, foot pedals,

£Sevemh prize—$15.00 was won by Howard E. Wandrei of St. Paul,
wheels. etc., work.

Ir—>

gether and the leaves are then cut up and glued, daisy showing the

to be later painted like the real flower. It is construction of this

difficult at a short distance to tell the difference side of the flower.
betwecen the two.

Completely assembled sleigh which won for its ‘builder the sixthf
prize in this month’s Matchcraft Contest.

for the sleigh. This sleigh is shown uncoupled in the photograph
above. Now look at the photograph at the right and observe how ¢he

Sixth prize—$20.00 was awarded to Fred Spinden of Abingdon, IIL.*
sleigh looks when assembled.
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Matchcraft Contest Awards

If You Have Not Yet Entered a Model in the ‘‘Matchcraft
Contest,”” Why Not?

trated comes all the way from India and was made by R. D.

Bennett. Three hundred and fifty matches were used in its

construction. The hood, side lamps, cushions, axles, wheels,

mudguards, spokes, etc.,, are made of the same material. The
device is rubber tired.

Eighth piz¢—312.50. The rubber tired rickshaw here illus-l

contains a complete engine, broad wheels, turn-table

and movable arm. The entire device is only 2 inches

high and 5 inches long over all. Mr. Howard E. Wand-

rei who also won the seventh prize in this issue is its
builder.

Ninth prize—$10.00. This model of a lumber derrick;

trated were entered by John Zeleznik of Bridgeport,
Ohio and they won the last of the prizes in this month’s
issue. The front wheels of both scooters may be turned

Sixteenth prize—$10.00. The two scooters above illus-;

M

so as to steer the models which are approximately 2 Fifteenth prize—$10.00 was won by J. Leland Myer Fourteenth prize—$10.00. A
inches long. of Leola. Penna., who built the Liberty Bell here reproduction of the head of
illustrated. Notice how the matches were steamed an antique was made of
and bent before they were glued in the shape shown. matches by Charles Vlodek of
Czechoslovakia.

er of this unique airplane scarcely more than 6

inches across from wing-tip to wing-tip. The

body is fitted with controls which elevate or

the rudders. Made by Henry Geers,
Woodmere, L. 1.

Tenth prize—8$10.00 was awarded to the build-£

steer

Eleventh prize —
$10.00. The silver bird
here illustrated is made
up of a block of
matches and then
carved. Charles Sites
of Moheim, Penna,, is
the builder. ) = -

Twelfth prize—$10.00. Another object just a

little different than any of its brother Match-;

. - L
Thirteenth prize—$10.00. Paul Fleetwood of
craft models is indicated in the photo above. It
; represents a motion picture projector and was
made by Patsy Cordi of Derry, Penna. The
model itself is 814 inches high and all wheels,
controls and belts are made of split matches.

Charleston, S. C.. built this outdoor shelter

house which in this month’s contest was award-

ed the thirteenth prize. An idea of its size can

be gained by comparing the completed object

with the size of a match representative of any
of the sides of the shelter house.

- h ]
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World’s Highest Building

These drawings

The Book Tower in
Detroit, Mich., will
soon take the crown
from the Woolworth
Building in New
York City as being
the tallest building
in the world. The
Book Tower will be
873 feet high.

,‘.‘ { 71

The Book Tower will be 85 storics high. It will dwarf any building in this
country and everything abroad with the cxception of the Eiffel Tower, the

show how the Book
Tower will compare in size with the
Woolworth Building, the former becing l
81 feet higher than the latter.

Science and Invention for January, 1927

Tells Airplane’s Height

CAPACITY PLATES

VACUUM TUBE

METER CALIBRATEDj

—L IN FEET ‘
@O IO

INDUCTANCE

structure of which rises to a height of 1000 feet.

CAPACITY _ 5
NETWORK

e

DIFFICULTY of landing on a very foggy field has always been a ‘great

handicap to aviators.
structed which will indicate to the aviator exactly how many feet he is above
the ground. At the McCook Air Service Field at Dayton, O., Dr. J. H. Dell-
inger, chief of the Radio Laboratory of the Bureau of Standards of the De-
partment of Commerce, has announced the development of an altimeter which
registers the altitude of an airplane above the ground by variations in the
capacity between the network and the earth. The system is effective to a

Up to the present time, no device has been con-

height of 40 feet,

The Astrologv Humbyg

By JOSEPH H. KRAUS

Further Letters From Our Readers and Our Answers

QUESTIONS OUR ABILITY
Editor SCIENCE AND INVENTION:

We would like to inquire if either of the writers
(H. Gernsback and Joseph H. Kraus—Ed.) of
the two articles on Astrologfr in the October issue
of SCIENCE ANDAINVE]‘.NTION 1ave ever made a per-

study of Astrolory
sanelEe Cias. A. Locan, D.A.
Fellow American Astrological Society,
Fairhope, Ala.

(Neither Mr. H. Gernsback or the writer are
astrologers. We do not lay any claim to this title,
nor is it necessary for us to be astrologers in order
to write about the subject. ] ;

Would we have to be cyiminals in order to write
about crime? Would we have to be a woman in
order to write about women’s disorders or to write
@ book on obstetrics? Would we have to be a
Henry Ford in ovder to write about the automobile
sndustry or a street car conductor in order to
write about transportation?

Just what do you mean by a pesonal study of
astrology? You do not assume for one moment that
we do not look into a thing at all before we write
about it. Of cowrse, it is unnecessary for us to
eat a whole bad egg in order to be able to tell
whether it is rotten. It is likewise unnecessary for
us to spend 30 or 40 years of research on a subject
which on its face value is inaccurate and incorrect.
We have proven that the subject is incorrect and
have proven that even the astrologers themselves
know not whereof they speak. If individuals who
are supposed to know the subject canunot prove it,
it is reasonable to assume that the idea cannot be
entertained.—Editor.)

GET AFTER THE HIGHER MEN
Editor ScCiENCE AND INVENTjON:

Upon reading your article “The Astrology Hum-
bug” in October number of SciENCE AND INVEN-
T1ioN, I cannot help but feel that all is not as it
shoufd be, for merely denying or denouncing does
not of itself prove a thing false.

The Ancient Science of Astrology could not
have persisted throughout the ages until today were
it not founded upon SOME rock of Universal
Truth.

When you deny any truth in Astrology, just be.
cause you have tested on~ or many so-called ‘‘As-
trologers” and found them wanting, you have only
proved the falsity of these individual charlatans
and Lord knows the country has many of them.
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$6,000.00

For Proofs of Astrology

SCIENCE AND INVENTION
Magazine holds that there is noth-
ing scientific in Astrology, that As-
trology is not a science and that
statements made by astrologers un-
less very general cannot be enter-
tained seriously,

Accordingly, this publication has
decided to award an Astrology
Prize of $6,000 for the following:

$5,000 will be paid to the astrologer
or forecaster who will foretell three major
events of such a nature that he will have
no control over the outcome of the same.
He must describe in advance each event
in detail, giving the location and result
or the casualties if the event is an acci-
dent.

$1,000 will be paid to the astrologer
or forecaster who will produce three ac-
curate, detailed and perfect horoscopes.
free of contradictions on the lives of
three people whose initials will be given
him when he requests the same and the
birth dates and place of birth will also
be supplied by this office.

This contest closes October 1st,
1927, and all entries must reach us
by that time. In event of a tie,
prizes of an identical nature will be
given those so tying.

Address all entries to Editor, As-
trology, care of SCIENCE AND
INVENTION Magazine, 53 Park
Place, New York, N. Y.

vVvVVv Vv,

You might just as well condemn and deny any fact
or truth in Christianity because some of the pro-
fessional preachers and teachers of it have in times
gone, proved false and corrupt.

It is good and well that one and all should be
exposed, in fact it would be a beneficial law that
all’ so-called professional Astrologers be made to
demonstrate ample proof of their ability to read the
message of the stars aright and convince the world
that they CAN predict the future correctly. (Ve
doubt they can-—Ed.) We will both agree that not
many (Not any-—Ed.) would receive their license
to practice; of all who failed and did so practice
they would be ‘‘Astrological Humbugs” and guilty
of ohtaining money under false pretenses.

Yours is a good magazine and as such must wield
a power—for good. Then, if you must attack as-
trology, let me ask you why do you not attack those
Stroqghqlds of Astrological learning that exist and
ﬁm;nsh in the west today. I would like to see you
train your shafts of criticism upon these centers of
I,earnl.ng.—gest these out—forget about the poor
little individual “ITumbugs", get these high seats
of astrological Learning where they will have to
show the world their proofs to the satisfaction of
the world at large, do not stop at the cheap evidende
but go after the big game.

An exposé of these Schools of Astrology would
be a blow at the very root of this “Humbug"” and
prove a blessing to all who are anxiously desirous
of obtaining light upon an otherwise dark subject.

To aid you in this matter, I am sending you a
copy of “f‘;ractical Astrology.” Look it over, per-
haps the editor would be glad to accept your offer
of award for a successful test of the science. Look
inside the covers and you will find the names of
(siomc of the finest professional astrologers of the
ay.
Also T would call your attention to two of the
most powerful schools of astrological learning in
this country to wit: “The Brotherhood of Light”
and ‘‘The Rosicrucian Fellowship™, Oceanside, Cal.

If you want to do a real lasting service to
humanity, put these organizations to the test as
you did our poor little humbugs, for these are the
big seats of high learning, the Brotherhood of
Light being the greatest of all insofar as Astro-
logical Lore—knowledge, learning and wisdom is
concerned. Test them out. Expose them once
and for all that this relic of mediacval superstition
nmay he aholished, for I believe as St. Paul sa 8
“Test all things, hold fast to that which is goo&i’"

(Continued on page 856)
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Conducted by GEORGE A. LUERS

A New Monthly Department Prepared by a Well-Known Automotive Engineer

! Do YotIY Kno;v—.OOS Inch Extr31
Valve Tappet Clearance Adds Moun-
| tain-Climbing Ability to the Engine.{

PO O OO

A SERVICE STATION FEATURE IN THE
PRIVATE GARAGE

The writer is frequently asked for means
to eclevate the car, which will afford access
for oiling, greasing and repairing, such a
means as the inclined runways at the service
stations.

In the attached sketch, is shown an in-
clined runway, which affords access to the
underside of the car, surmounting the ob-
stacles presented in the late models of cars,
in which the chassis and running gear is ex-
tremely close to the ground.

This runway, is made so to fold and form
a wide and commodious bench at the rear
end of the garage. With the usual location
of a window in the rear, this bench is in
the most advantageous place.

RUNWAYS TFOR .
ELLVATING CAR
L o %

A SPACIOUS BENCH WHEN FOLDED
~ BACK

~56" BETWEEN CENTERS

STRAP
HINGES

A strong, yet simple form of incline up which
front of car can be run to raise engine above
floor. Forms a seat when not in use.

In making up these inclines, use good stout
lumber and drive spikes liberally. Mainly
the parts can be made up from 7-inch lum-
ber for the sides, with four by fours to form
the wheel supports.

A groove through the inclined runways,
aids in keeping the car at the centers of the
supports.

The advantages in this construction will
be evident to the car owner from the sketch,
which requires practically no building in-
structions.

In building, it is advantageous for work-
ing space to keep the high end of the inclines
twenty or twenty-four inches from the rear
wall, so as to pass through this space when
getting underneath the car.

A SPRAY CAN FOR EITHER CLEANING
OR PAINTING WORK

A simple spray device which meets the
needs of one car owner, is shown in the at-
tached sketch. This sprayer was made pri-
marily for use in cleaning the owner’s car
of grease and oil. The idea will appeal to
almost every owner, because of the sim-
plicity of the device and the inexpensiveness
with which it can be made up.

A gallon oil can having a screw lid, was
first fitted with a sheet metal side handle,
this being unsoldered from the top of the
can and soldered to the side

A piece of gasoline pipe, copper, was bent
and inserted in a small punched hole in the
top of the can, and then soldered tight.

A second piece of copper pipe was sol-
dered to the container, so that the end would
be at right angles to the first pipe.

A small reducer was made of brass and
soldered to the top of the pipe inserted in
the can. A small rubber hose connection
from a tank of air, which is compressed by

SPRAY CAN MADE FROM @ REOUCING NOZZLE

SCRAP. SERVICEABLE FOR
CLEANING OR PAINTING

i
8 COPPER —!
GASOLINE
PIPL

o HANDLE REMOVED
RUBBELR HOSE FROM TOP AND SOLDEREL
TO AIR TANK T0 FORM SIDE GRIP

A simple, yet very useful spray can, suitable
for painting and many other uses.

the power tire pump of the car, gives the
supply of air. Kerosene is used in the can,
for engine cleaning purposes.

The maker of this spray can, had occasion
to paint his garage and at that time found

SPARKS OR NOISE OF
B SPARK JUMP,
LOCATES BREAK

IN CIRCUIT

TEST OF DEFECTIVE CIRCUIT
WITH HIGH TENSION CURRENT

i
qi

SWITCH

WIRING OF CIRCUIT,
SWITCH,

CIRCUIT BREAKER, ETC,
THROUGH CAR

™fORD COIL

An effective method of testing automobile cir-
cuits for defective insulation by means of a
spark coil.

the sprayer, when filled with a thinned mix-
ture of paint, worked as perfectly as could
be desired.

The sprayer is easily made up in a half
hour of time, costs nothing and gives useful
service, with a saving in muscular effort.
The reader possibly has all the materials
at hand for making this up.

TESTING FOR LOCATION OF BREAKS
IN ELECTRIC WIRING

It is not practical always to determine just
where a break in the electric wiring of the
car, exists by removal of parts. As an ex-
ample, the wiring from the batt-ry to the

BLACK ENAME(
OR PAINTED
COLOR OF CAR

LOUVERS u@,

£

—RIVETS
xn

ENGINE
HOOD

(GASKET OR HARD
ELECTRIC)

SHIELD

TURN TYPE EYELET

Of FASTENERS

Cheap and effective method of shielding radiator

and louvers in winter-time by means of fibre
or other sheeting.

ignition coil of the car, will pass through
the car chassis, under the dash, through a
switch, possibly through a circuit breaker,
junction panel and out to the ignition coil.

To avoid the difficulties and labor incident
to tracing out a break in the circuit, a simple
means is to use a high potential which will
cause the current to jump the gap at the
break and to indicate the place by the sharp
noise of the spark and most likely to show
the break visibly, when the car is in semi-
darkness, as in the garage.

For purposes of testing, only a buzzer
type of spark coil, as a Ford coil is needed.

This coil is connected in circuit with the
battery of the car and with a single pole
switch to connect to the circuit.

The diagram shows the simple connections
in the high tension circuit.

The wiring under test, either ignition or
tighting circuit, is obviously detached at
either end. This method will show a break
inside the insulation of a wire, for the insu-
lation will heat and smoke when the current
is kept on for several minutes.

(Continued on page 855)

WHEN THE RADIATOR THERMOMETER SHOWS “OVERHEATED'

FAN BLADECS
NOT SET
CORRECT

RETARDED
SPARK

Y ig{suzﬁcfm ¢
L1 ot

== ! RESERVOIR S

1l 5~

- “CLOGGED
EXHAUST
PP OR

MUFFLER

RADIATOR “HOSE OLD -

Ell.)(%é%s BY %?.[T’A%NGE 2 TOO RICH GASOLINE
MUD OR PAINT [ CIRCULATION MIXTURE
CIRCULAT ING

WATER PUMP —

DEFECTIVE

Various causes of overlieating are shown above
—watch your radiator thermometer.
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Into the Fourth Dimension

CHAPTER X

CAPTURED BY THOUGHTS
MALEVOLENT

S the followers of Brutar burst

into the globular amphitheatre

with shouts of menace, a confu-

sion—a chaos—a _ panic descended
upon the gathering. Everywhere the peo-
ple were rising to flight; struggling to es-
cape, struggling with each other, aimlessly,
unreasonably, with scarce the steady
thought to distinguish friend from foe.
The stools upon which we had been sitting
were overturned; the floor around me, and
above me was grey with its surging occu-
pants; they were floating inward, strug-
gling groups of them; the air soon was
full of them, like feathers tossed in a
breeze. I could feel the breeze now—a
turgid motion of that imponderable, invis-
ible fluid for which I have no other name
save air; a breeze caused by the fluttering
things which were ourselves.

It seemed—as the idea came to me from
some dim recess of that other mind which
had been mine—it seemed an aimless
struggle. I was clutched by a dozen grop-
ing hands—pressed by half as many bodies.
I saw them—indistinguishable as they
rocked against me; and felt them dimly. I
fought back, clutched at emptiness; or
caught something solid. Pushed it violent-
ly away, to sce it float off, and feel myself
drift backward from the recoil of my blow,
the physical futilely struggling with its
own tangibility.

A whirling gray shape, definitely outlined
in the fashion of a burly man, bore down
upon me. It halted, gathered its poise, and
confronted me. A length away, with empty
space between us, it stood motionless. Bru-
tar! Recognition came to me; and I knew
then that this was the shape they had termed
the first of the ghosts—that spectre we had
seen on the bank of the little creek in Ver-
mont. Brutar—he who was leader of thesc

FIFTH INSTALLMENT
First American and Canadian Serial Rights

By RAY CUMMINGS

invaders we had come to check. The de-
sire shot through me to attack him now; to
kill him.

I plunged; but as though I had leaped into
some unseen entangling veil I was halted;
pushed backward until again I found myself
facing him. He had not moved. With
foldled arms he stood tregarding me. I
stared into his eyes. They were glowing,
smouldering torches. A wave of something
almost tangible was coming from them; and
abruptly I knew that it was his thoughts in
a wave so ponderable I could not force my
body against it. I could feel it, this wave;
feel these thoughts, malevolent, commanding,
compelling, as they beat against me.

He spoke. “You need not try to move.
You cannot, except as I would have you
move.,”

The words seemed inhherent to all the
space about me; it was almost as though
the words themselves were ponderable; but
it was the thought of them—his thought of
them—uwhich like a net had me entangled.
I struggled, if not to advance, then to re-
treat. I could do neither. The wave had
coiled about me. Matter of a tangibility
almost equal to that of my own body, it held
me enmeshed. Yielding as I fought with it,
but holding me as a delicate net will hold
a struggling fish.

He spoke again. “Be still—both of you.”

Both of us! I became aware that Bee was
beside me. Floundering, swept inward to-
ward me, to grip me at last and cling.

Bee! Bee, dear.”

“Rob! It's you! I'm so glad. I tried—
I can’t get away. I'm entangled—it's all
around me. Both of us—we can’t get away.”

I had no coherent thought remaining. save
relief that Bee was with me. I tried to
think that I must escape—must kill this
Brutar. Like an echo, as though I had
shouted them aleud, the thoughts rebounded
to beat against my brain with a pain almost
physical. I could not think them again. A
wall was around me reflecting them back—

“*You need not try to move, you cannot,
I would have you move.”
entangled like a net.

escape—must kill this Brutar.

distorted, agonized echos, impotent to pass
the barrier. And I thought, “I must kill—
I—I am glad Bee is with me. Everything
is all right—Bee is with me.” And yieclded,
to stand there helplessly clinging to her.

Around us—beyond Brutar’s entangling,
engulfing whirl of thought—I perceived a
dim vision of struggling shapes and con-
fused sound. Far away—very far away—
far away in distance—in Space; and in
Time as well—Why of course—that struggle
in the meeting house was in the Past—We
were there no longer, either in Space or
Time—That struggle in the meeting house
had been, but it was not now.—

Bee was still clinging to me. Like sub-
merged swimmers sucked away in an under-
tow, we swirled within that enveloping
thought-wave. Brutar was near us.
could see him—see the grey hovering shape
of him. Darkness was everywhere. Solidity
gone, save the press of those hostile
thoughts and the blessed tangihility of Bee
within the hollow of my protecting arm.

A chaos of moving darkness. Or was it
that the darkness was immobile and our-
selves rushing through it? A chaos of
things which I could not sce ; thoughts which
I tried to think, but could not. Thoughts
rushing past me; entities invisible, uncap-
turable.

For what length of Time or Space I do
not know, Bee and I whirled onward
through that dark mental chaos—imprisoned,
with our captor leading us.

CHAPTER XI

THE UNIVERSE OF THOUGHT

SHALL revert now to Will's experience
during that attack upon the meeting
house as he later described it to me. He
had been crouching near Ahla. When the
hostile shapes burst in, he clung to her. Will
was more alert than I to the conditions of

except as

These thoughts held us
I tried to think that I must
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And out there in the void, Bee and I were being rushed onward. The shape of Brutar with his lecring,
triumphant face swept ever before us. A dark confusion of mental chaos plunged past. Dismembered,

leprous shapes of things, which I thought I saw, but could not—nor did I dare—bring them to reality.

this strange existence. He gave no thought
to a physical violence; he knew it was the
mental struggle which was to be feared; and
he kept his mind alert, aggressive to attack.

Ahla too, was of help. He heard her mur-
muring, “Be very careful. Let no evil
thought-waves engulf us.”

A shape whirled up—a leering man. But
Will’s thoughts were stronger.. The waves
clashed with a visible front of conflict; a
faint glow of luminous black, in a very pal-
pable heat. The shape cowered, retreated,
slunk away.

Everywhere the struggle was proceeding.
Upon the center ball Ahla’s father stood, and
with roaring voice and a will more defiant
than any within the globe, he strove to quell
the invaders. Beat them back. Some re-
treated ; some fell, lying crumpled and inert.
Dead? We may call them so. Bodies un-
harmed. Minds driven into darkness; driven
away, to leave an empty shell behind them.
Soon the confusion was over. The amphi-
theatre was strewn with mindless bodies; the
dead—never to move again, and others, in-
jured ; minds unhinged—irrationally wander-
ing, to return, some of them, to reach again
their accustomed abode.

AHLA’S father—they called him Thone—
£ found his daughter with Will; took Will
to his home, where for a nameless timne they
were together, exchanging friendly thoughts
that each might know what manner of world
was his friend's.
rationality of this new realm. They re-
clined within a globe of luxurious fittings
which gave a sense of peace, luxury, well-
being of the mind, derived by what means
Will could not say. Ile only was aware
that Ahla was beside him, her father facing
them.

He had thought of Bee and of me with
fear—had wondered where we were, had
wished we were with him. But Thone had
told him not to be afraid. It was so easy
to wander. We had not come to harm
within the meeting house. We would pres-
ently come back, or if we did not, he would
send out and find us.

The interior of the globe was vaguely
luminous. Thone said, “We would perhaps
be more comfortable if we could see out-

To Will it was the first’

&.
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Synopsis

Robert Manse, a correspondent in the
New York Office of a Latin-American ex-
port house, in company with Wilton Grant
and his sister Beatrice, saw the first of
the ghosts in February, 1946, a few iniles
from Rutland, Vermont. These ghosts
were  semi-transparent, glowing  figures
much resembling human beings. Attempts
to destroy them with bullets or clubs had
no effect on the shadows. Passing the
hand through the space occupied by one
of these ghosts produced no tangible sen-
sation. .ater, the ghosts became more
bold and more numerous, even molesting
human beings and causing at least one
death in Kansas, the result of heart failure
induced by the fright of encounter.

Some time later, Will calls Rob on the
telephone, saying that his sister Bee is
quite ill and asking Rob to pay them
a wisit. During the wvisit Will mentions
that the ghosts have already arrived in the
Borderiand lying between their world and
ours, and that they were on the point of
coming into our world. Will himself has
discovered a means of entering into this
borderland, and declares that even though
he is being watched bv many of the ghosts
he will make an attempt to-night to enter
their realm and turn the spirit-like creat-
ures back into their former paths. While
he makes the journey, Rob is to stay behind
with Will’s sister, Beatrice.

The preparations for the experiment are

made, and Will clasps upon lis arm a
connection to the wvibration-transformer
which, by altering the wvibrations of his

body, is to transform it from normal sub-
stance to the wraith-like wmaterial of the
other world. They sce a ghostly form
watching them as Will’s body becomes
transparent, but finally the apparatus is
disconnected and they wait for his re-
turn, Five hours later, Will returns say-
ing that they must go back with him to
save the world from an invasion of the
ghostly hordes.

Robert and Beatrice, thongh face-to-face
with the unknown, succeed in suppressing
their fear, and agree to accompany Will
across the border. The three adventurers
don their metallic garments, attach the bat-
teries, and swallow the acrid compound
which 1s to transform their tissues. In a
few minutes they find themselves trans-
posed into the Borderland, and they alertly
wait for what may come.

They meet Ahla who takes them to the
big city where the houses are globular and
are entered through the side walls. The
triplet is told that Brutar is indueing his
followers to enter our world. When in a
meeting-house the great danger of doing
this is being forecast, hostile forms break
through the walls to attack those at the
meeting.

Now continue with the story.
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side” He murmured words—commands
spoken aloud; and a shell of the globe in a
patch above them slowly seemed to dissolve
—or at least become transparent, so that
they saw through it a vista of the city of
globes—a city lying then in the vertical
plane with the black void of darkness to one
side.

THONE was a grave man of dominant as-
pect; eyes from which shone a power of
mind unmistakable. He listened silently
while Will tried to describe our Earthly ex-
istence. Occasionally he would question,
smiling his doubts. At last he said, "It
seems very queer to have the mind so en-
chained by its body.”

Then Thone spoke of his own realm. “We
Egos—" The word struck upon Will's con-
sciousness with an aptness startling. Egos!
Why of course. These were not people. He
—himself—was no longer a man; an Ego,
little more.

“We Egos live so different a life.
nearly all mental. This body—"
himself. “It is negligible.”

Soon they were plunged into scientific
discussion, for only by an attempt at com-
parison in terms of science could Will hepe
to grasp the elements of this new material
untverse. He said so, frankly; and Thone at
once acquiesced.

“I will try,” he smiled, “to tell you the
essence of all we know of—shall we call it
the construction of this universe of ours?
All we know. My friend. it is only the wise
man who knows how little is his knowledge.

“Our world then is a void of Space and
Time. The Space of itself is Nothingness,
illimitable. Yet to our consciousness it has
a shape, a curvature, like this that is around
us now.” He indicated the hollow interior
of the globe. “To traverse it in a single
direction, one always tends to return.”

Will said: “A globular void of Space. I
can understand that. But how big is it?”

“There is no answer to such a question,”
Thone replied gravely. “To our material
existence, our consciousness, it is a finite
area, yet within it somme of us may go fur-
ther than others. A mind unhinged takes its
body very far—or so we believe—and vet
sometimes returns safely. A mind departed

(Contiined on page 839)

1t is
He struck
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Amplifier
Rejuvenates
Phonograph

AT the left is illustrated a device recently
placed upon the market by a well
known radio manufacturer which utilizes
the audio-frequency amplifier of a radio set
to amplify the sound of a standard phono-
graph. An electrical pick-up of the mag-
netic type is attached to the tone-arm in the
place of the regular reproducer and a plug
is provided which fits into the detector
socket of the radio set. A potentiometer
is used to regulate the volume. Below is
given a diagram of the apparatus incorpor-
ated in this unit, showing the construction
of the pick-up and wiring details. The elec-
trical pick-up operates on a well-known
principle. A fixed magnet of special type is
provided with two-pole pieces wound in a
fashion similar to that of the usual watch-
Insert this plug 2 Audio case receiver and the needle of the phono-
in detector Freq. Tubes graph is attached to a reed which vibrates
tube socket in the field of the magnet as the needle

e = AT | -8 T e - A ANES moves across the record.

dio Loud -Speaker._

The new radio phonograph attachment is

hown in the photograph ab it \
:v}?enn l::o;;c; pu: otgora,:hcar::o.as lNoamc)i::: F/ POTENTIOMETER FIXED CONDENSER \
batteries or accessory cquipment are required r
other than those normally used with the radio \ ' /4
set. The output of the phonograph plugs di- PLUG TO FIT
rectly into the detector tube socket. PIN JACKS
Pihoto courtesy David Grimes, Ine. \ T lNSOV(.:}(E(TDH.)
2 a STEEL MAGNET g—(:}
\ 2
Sun Kills Germ Life l RING VOLUNE CONTROL KNOB \
=7 «-COVER SHELL [RE RF \DET IZAF 29T
i HEAD PHONES O O O O
<}—VIBRATING REED NEED NO TUBES s —
: USE
|—ELECTRICAL REMOVE DET. TUBE
{ | PICK-UP PUT PLUG IN ITS PLACE

HIGH RESISTANCE COILS ISTAF
ON TWO POLE- TUBE
PIECES

N 7

The circuit diagram of the radio phonograph attachment is shown above. As the input is automatically
connected by means of a special plug which is inserted into the detector tube socket, no change in
wiring is necessary. Any cfficient type of loud talker may be used.

o w v oo o v mew o« Model Plane Driven by Compressed Air

Standards finds that ultra-violet rays are highly
effective as exterminators of bacterial life.

AIR ENGINE COMPRESSED AIR TANK
WING

.VALVE / RELE ASE R)
AIR FEED VALVE-

Vir. F. de P. Green, secretary of the Society of Model Aeronautical Engineers

f Sudbury, England, designed the model plane shown at right and above.

Motive power is furnished to a tractor screw by a three-cylinder compressed
air motor. Successful flight over good distances was achieved.
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Our Spiritydlistic Investigations

805

NO. 6
OF A SERIES

Mrs. Brockman had the ability to materialize unusual things such as rabbits, lowers and doves. after both cabinet and surroundings were examined.

ATERIALIZATION is the great-

est form of spiritual evidence the

medium has for influencing the be-

liever. The writer has witnessed
many unusual and apparently uncanny dem-
onstrations by some of the cleverest
mediums in the nation. It may be fair to
go so far as to state that these cheerful de-
ceivers arc artists, in their chosen profes-
S10Mn.

On the other hand, there are many crude
and cumbersome spiritual performances that
are so badly presented, that the only mystery
of the affair is based in the fact that the
visitors to these seances, can not readily see
through the methods the fakirs employ. In
some of the smaller towns throughout the
nation, these less competent mediums scem
to be better established. In the larger cities,
where the inhabitants are accustomed to
frequenting theatres, and seeing many of the
better mysteries offered by magicians, it
seems more difficult for the medium to
create a following. Therefore only those
most competent and truly clever, have a
chance of establishing themselves.

Several months ago, in Chicago, IIl, I
witnessed one of the specialists at work.
Mrs. Brockman was the medium in question.
Creating a business-like method for devel-
opment of her work, Mrs. Brockman
would rent some of the smaller halls in
which to interest and mystify her gatherings.
She spoke with an accent, was a big, heavy
set woman, well in the forties. Ier lwus-
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$21,000.00
for Spirits

Dunninger, who writes exclusively for
SCIENCE AND INVENTION Magazine
and who is the Chairman of our PSYCHI-
CAL INVESTIGATION Committee will
personally pay $10,000.00 to any medium or
spiritualist who can present any psychical
manifestation in so-called spiritualism, that
he will not explain or that he canaot re-
produce by natural means.

More than two years ago SCIENCE
AND INVENTION Magazine offered a
prize of $11,000.00 to anyonc who could
demonstrate his or her ability to communi-
cate with the spirits or to give some definite
form of a psychical demonstration which in
itself was not trickery.

The result has been that mediums and
spiritual organizations have been afraid to
place proofs before us. Those weak at-
tempts which have been made to demon-
strate psychical phenomena were almost in-
stantly proven fraudulent, and no medium
has dared to contradict our findings.

In view of these facts, should we not con-
sider all mediums fraudulent:

To the $10,000.00 which has been offered
by Joseph F. Rinn through this publication
for Spiritual proofs and the $1.000.00 in
addition offered by SCIENCE AND IN-
VENTION Magazine we now add Dun-
ninger’s $10,000.00.

So now we have a total of $21,000.00 of-
fered for proofs of Psychical Manifestations.
Spiritualists—get busy.
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band, a man of apparently half her weight,
who spoke slowly, and seemed to think
deeply, was her business manager, and
general lecturer. It seemed that upon the
night of this marvelous demonstration, a
number of scientists, physicians, and pro-
fessors of psychology, had been invited. At
least that is what Mr. Brockman told his
audience, a gathering of some one hundred.

It secmed therefore an accepted fact that
these learned gentlemen were present, as
Mr. Brockman took pains to describe that
an invitation had been forwarded to each of
these men, together with a challenge to
prove his wife’s work anything but genuine.
I looked about the audience, expecting to
see some one acknowledge his statement, but
a quick glance at the many faces created
quite a doubt in my mind. The psychélogy
of facial reading seemed to fail me deeply,
or else the so-called professors had dis-
guised themselves, so as not to disclose their
identity.

The hall, badly lighted, was one of .old
fashioned design. A platform at the farthest
end was elevated about two and a half fect
above floor level. This platform was so
erected as to stand some five or six feet
away from any of the side walls. There
was no scenery or hangings of any kind.
Upon this platform stood two cloth covered
cabinets. One of these was approximately
five or six feet square, and about seven feet
high. The other was likewise seven feet

(Continued on page 845)
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Roman Ballista Wins Eighth Cup

J. H. Jones of Denver, Colorado, is the Winner of this Month’s
Science and Invention Trophy

’I‘HE romance of Roman times is recalled ™~~~ ~ v 7 ">~ ~ ~~~ e P aaa s o e e o o
by viewing the photographs of the Roman |}
alli s b
Ballista which was entered by J. H. Jones Rules for Model Contest
of Denver, Colo, in the SCIENCE AND In- |}
vExTioN Magazine Trophy Cup Contest and 1. A handsome trophy cup engraved 4. Models must be submitted in all cases.
which won for him this month’s coveted with your name, will be awarded as the Good photographs are also highly desirable
; prize for the best model submitted during and where the maker does not desire the
prize. y £ the month. The decision of the judges will model to be taken apart, legible drawings
This magazine awards a handsome trophy | be final and will be based upon, A—novelty with all dimensions covering parts that are
cup 17% inches high and weighing nearly of construction; B—workmanship; C—oper- not accessible must be submitted.
f Is f P odibol ist ating cfficiency of the model as related to the
hive pounds 1or the CS? model of any exist- efficiency of the device which the model sim- 5. Models should be securely crated and
ing object entered during the month. The uladtc_s. an% D—the care exercised in design PI'O:C:th abgamst c{amage in shlpmc?l,a}r:td )
judges considered that this model was and in submitting to us sketches and other S:: lo us by parcel post, express or freight, )
3 aid. Models will be returned when re-
superior to any other model entered. Not SEIS SOTEAE NS ',“Odel' guc‘;md. ) v )
only does the Ballista accurately shoot a dart, 2. Models of all kinds may be entered. 6. Models for entry in any particular con-

They may be working models or not, ac-

cording to the subject that is being handled. test must reach this office on or before the

but from an artistic standpoint, it forms an
25th of the third month preceding date of

ideal decoration for a bookcase.

A i o i ublication, For instance, models for the
In ancient times these machines were used g;a teMﬁ:?elsrcztgblt;e sg‘:‘gfhig‘z it ai;’a;}laeba‘; it ot A eRe Mt sa oot {Eelore
for hurling spears and burning torches. and easily obtainable. Models made of the 25th of December.
Many a castle surrendered following the on- matches should not be submitted to this de- 7. Address all entries to Editor Model De- {
o o & S partment but should go to our Matchcraft partment, c/o Science and Invention Mag {
S]aught of opponents using these machines Contest Editor. azine, 53'Pa'rk Place, New York City. :

of warfare. They were the forerunners of
our modern cannon, but used no powder.

e e e e o
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The two handles on the top of the Ballista serve
to increase the tension of the twisted rawhide.
There are two similar grips provided on the bot-
tom for increasing the tension on the bottom
portion of those same strips. A pawl suitably
arranged so as to mcsh with the gears maintains
this tension. When the carriage has
been drawn back to its full length,
the arrow is put in place and the
trigger is relcased. Photo at the
right shows released position.

A three-quarter  view,
taken from the rear, of
the Roman Ballista. It
will be observed that after
the bow string is secured
bencath the hook pro-
vided for this purpose,
the handles of the T
back of the ma-
chine are revolved
and tension is ap-
plied, twisting the
two  vertically-ar-
range ddrawhide

To the left we have a photograph of the
model trophy cup which was awarded to
Mr. J. H. Jones for model of a2 Roman
Ballista found immediately at the right
of this cup. The photo gives us an
idca of the comparative sizes of both
the cup and the prize-winning model
The cup itself stands 17!4 inches high,
while the model of the Ballista is 6 5/16
inches high.

The photograph at the ex-
treme left gives us a front
view of the prize-winning
model. We would recom-
mend that all of the model
makers in this country enter
their models for the trophy
cup. One of these cups is
awarded monthly.

If you would like your name on a SCIENCE AND 1NVENTICON Trophy, enter your model now.
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Drawings of this Month’s Cyp Winner

Blueprints of the Roman Ballista may be obtained for 50c. from the Model Department,
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The above diagrams explain in detail how a duplicate of the prize-winning feathered, the feathers being split. glued and bound to the arrow 120° apart.
model can be constructed. The chain for moving the carriage back may be The point of the arrow is tipped with a brass arrow head 14 inch long and
obtained at a jewelry store. The arrow which this Ballista shoots with sur- flat on the top and bottom surfaces. Use a straight grained piece of wood
prising accuracy and startling speed is 334ths inches long. Its back end is slightly tapered and 4th of an inch thick at the bow string end.
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Dunninger Will Attempt I
To Hyprotizc Patient,
10 Miles Away. by Radio

Miraculous Eggs

FTER vanishing a ring, the performer

requests that anyone bring an egg to the
stage. This egg is passed for examination,
proving that it is absolutely intact and is the
genuine article The egg is marked for
identification at the bottom and then struck
a blow with a small hammer. An examined
probe is dipped down into the contents of the
egg, the ring removed, washed and returned
to its owner. It will be observed that the
hammer itself serves to drive the ring into
the egg under cover of the blow. This is
one of the most unique tricks which has as
yet been produced.

By the aid of a string passing between the
hands as the diagram indicates, a ball may be
made to raise vertically in the air.

Three apparently empty boxes are shown the

performer looking through them and _the

audience seeing his face on the other side. Due

to the false sides, a large quantity of silks can
be produced from the interiors.

N this particular effect the performer
shows three boxes opened at both ends.
He looks through them to show that they
are empty. On setting them down on a thin
tray, he removes great quantities of silks

A\VOODEN croquet ball has a smalt hole
drilled clear through it through which
a string passes. This string is free at one
end and is opened in the form of a loop at
the other and again affixed to the ball itself

SPRING

from the inside of the boxes. The diagram PUSHES as the diagram indicates. The performer on
explains how the effect is produced. It will RING INTO picking up the ball, passes his hand through
be noted that two of the sides of the hoxes EGG the loop and affixes the other end of the
are false and behind these the handkerchiefs string to his left hand. By bringing the
are nested. On setting them down on the A hammer provided with a spring and catch hands apart, the ball may be made to rise and
table, the p_er_former merely relcases the precipitates a borrowed ring into the interior again on bringing them closer together, the
catches permitting of access to the kerchiefs. of an unprepared egg as the diagram indicates. ball will be found to settle into the left hand.

The Puzzle Blocks

SR \ V1 1/
Wal |\ -
N

A number of blocks are passed for examination and these are then placed opened, the blocks are found to have rearranged themselves to form the
in a wooden case so as to form no word in particular, A member of the word, The stunt is produced through the agency of a thin metal flap
audience. generally a *‘plant” is asked for a word with eight letters. He which covers the blocks. This is indicated at the extreme right of our
thinks of the word American, the cover of the box is closed and when drawing., The cover may be closed and blocks removed for demonstration.

= = -
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Home Mechanics

A Priscilla Sewing Cabinet
By W. M. BUTTERFIELD

A
K]

i
3 i

7. N

Details of a
Priscilla Sewing
Cabinet which

anyone can build.
Very useful in
any home.

HE Priscilla sewing cabinet has
from its inception beena standard,
but, like all other furniture of our

early colonial days, it has had its
periods of obscurity. Today, in common
with other favorites, it is again a frequent
and popular offering in furniture sales.

This cabinet is found both in antique
shops and on the floors of up-to-date mod-
ern furniture dealers where many “Early
Period” styles are reproduced perfectly by
modern manufacturers to all outward ap-
pearances. The methods of construction
are, of course, different, and the construc-
tion of the cabinet shown on this page is
not the same as the shop-made article. It
is designed for the home-mechanic meth-
ods of construction. It will be found
casily made, strong and quite as true to
the original Priscilla as any cabinet that
followed it in early days or at the present
time. The wood used in the original may
have been maple or it may not have been,
at any rate, maple will be a fine lumber to
use in the construction of our cabinet. The
sizes, thicknesses and lengths of the lum-
ber required is as follows:

19 feet 10” lumber 34" thick
” 7/8" ”

9 ” 2% ”

3 ” 4% ” ” ] ” ”

2 ” 4ll ”» ] ” ”»
S s 2Y4 square
3 ”» ”» % ”

The 34-inch lumber is for the
hox part of the cabinet, making
the ends (E), the sides (G), the

{ ftw;mfg

. ¥ ~
' h’ N

|

2%

lids (H) and the bottom (G?).
inch lumber is for the frame (AAA) ; the
1 inch for the feet (C), and the handle
(D) ; the 214 inch for the legs (B); and
134 inch for the brace (C'). The frame

The 74-

(A) is constructed as shown in our dia-
gram and is 25 inches long at the top, 24
inches long at the bottom and 2214 inches
wide (high)—the two end pieces being
2134 inches long. The four corners are
joined as illustrated, glue being used to
hold the wood. Have the frame perfectly
square in the corners when the glue is dry.

The end pieces (E) are made of two
pieces of the 34-inch lumber glued to-
gether as shown. Each piece when it is
completed is 2114 inches long, 13 34 inches
wide at the angle, 9 inches wide at the
bottom of the hox, and cut out as illus-
trated below this point with 214-inch ter-
minals at both top and bottom.

The legs (B) are 9 inches long, with
214 inches for the square part forming the
bottom and 414 inches for the turned part
and dowel at the top. The dowel is %
inch long and 1 inch in diameter. It is
secured with glue and a screw and washer
in the bottom of frame (A) as illustrated.
The feet are secured with glue in the
slotted part of the legs. The legs and feet
are braced with the turned spindle (C').
This spindle is 1}4-inch in diameter at the
ends and middle and is secured with a
dowel. It is 1914 inches between dowels
or 2014 inches long over all. The legs
are turned from the 2%4-inch square lum-
ber, the brace from the 1%-inch stock.
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S \WA

\
A

Wi

), SN
\\\\\\\\\\\‘.\\m‘\\“-
Eeamd

This sewing
cabinet can
be finished
in any de-

sired color.

Whitewood
or pine will
do if it is to
be stained.

Four corner pieces (F) are used to
stiffen the frame. They are 2!4 inches
square, shaped as shown, and are secured
with glue and four screws driven through
(E) to frame (A) at top and lower out-
side ends (see illustration) and to the
frame (A) on the inside ends. These
four corner pieces are cut from the 214-
inch stock.

The sides (G) are 9 inches wide, 2134
inches long and are secured to the end
pieces (E) with four screws at each end
and \Vit_h glue (see X). Each screw is cov-
ered with wood as shown. The method of
putting in these screws is as follows: first
countersink the screw hole by using a 15-
inch bit for the wood cap, then use an
ordinary countersink for the screw head
ending with the bit for the shank of the
screw. When the screws are driven home
use a Yz-inch spindle of wood (maple)
for cap stock, saw into thin disks, then
glue disks in the counter sunk holes over
the head of the screws. When dry finish
down with plane or sandpaper. The disks
must fit the countersunk holes perfectly
and tightly.
. There are two hinged lids (H) each 9
inches wide and 2134 inches long. These
are secured with 1-inch hinges placed as
shown, with a lift button for each lid.
For safety against warping, two cleats
for each lid are sometimes placed on the
underside of the lids. If this is done the
cleats should be 2 inches shorter
than the width of the lids—say

(Continucd on page 838)
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The Chemical Reactions of the Alcohols

Make a calcium chloride tube by taking a short
wide tube, rounding its ends in a Bunsen burn-
er flame and, after fitting a stopper with a hole,
lace a wad of glass wool close to the stopper.
hen add dry calcium chloride, add a second
wad of glass wool on top of the salt, and fit an-
other stopper with a ho{)e to the free end of the
tube.

HE alcohols, of which there are a
number, which may be looked upon
as the oxygen derivatives of the par-
affins, are colorless and neutral.
Those having few carbon atoms are liquids
and those having many are solids. The
former are mobile liquids mixable in all
proportions with water, the middle mem-
bers are more oily and do not mix in all
proportions with water while the higher
members, which are solid and odorless, in
some cases do not mix with water, and are
greasy to the touch like paraffin wax.
Methyl alcohol is the lowest member of
this group and, since it is prepared by the
distillation of wood, it has reccived the name
of wood alcohol. It is poisonous and is
extensively used to denature cthyl or grain

— = P P P T -

Extracting the ethyl alcohol from the lime with
an upright condenser to which a calcium
chloride tube is attached.

By DR. E. BADE

alcohol for certain industrial uses. Wood
alcoho! itself is much used for making for-
maldehyde, dyes, etc, and in preparing
various varnishes.

Metallic sodium attacks the alcohols form-
ing an alcoholate or alkoxide. The best
known are sodium methoxide and sodium
ethoxide both being employed in the syn-
theses of organic compounds. When a piece
of sodium is thrown in a beaker containing
wood alcohol, a vigorous effervescence takes
place, but the reaction does not produce suf-
ficient heat to cause combustion. When the
sodium has disappeared, the solution is
evaporated on a water bath to dryness. A
white solid remains which readily takes up
water from tlie air, and, at the same time,
is decomposed by the water, forming caustic
soda and wood alcohol. In order to pre-
serve the sodium methoxide, it must be kept
in a tightly stoppered bottle. Also this com-
pound must be prepared with pure wood al-
cohol.

A great many experiments are carried out
with alcohot and the type used for external
purposes may be employed to advantage in
all cases. Now, although the alcohols are
neutral compounds, they do react quite simi-
larly to caustic alkalies, with acids, to form

Distilling the water-free alcohol under anhy-

drous conditions by placing a two-hole cork in-

to the receiver, one hole of which leads to the

condenser; the other tbo the calcium chloride
tube.

compounds called esters. Then, too, under
special treatment, other compounds are form-
ed, so it is well to have a small supply of the
ethyl or grain alcohol, marked for external
use only, at hand. It will be used quite fre-
quently.

This type of ethyl alcolol is only 95%
alcohol, the rest is water together with a few
denaturants making it unfit for drinking but
still it is useful for laboratory work. At
times it is quite essential to use alcohol free
from all traces of water. Simply distilling
the alcohol will not give us absolute alcohol
by any means, the water must be removed in
other ways. The most convenient method
employs burnt lime, the lime being slaked
by the water in the alcohol which results in
liberating the alcohol free from water. Un-
der this condition the alcohol may be dis-
titled by an anhydrous process. When the
method is carefully followed out, water-free
alcohol, known as 100%, or absolute alcohol
will result.

It may be well to mention at this point
that the denaturants used in making the grain
alcohol unfit for drink, are of such a nature
that they are not removed by this or any
other process. Remember the poisons are
still present and the alcohol is just as unfit

Heat copper sulphate over a small flame until a
white powder is obtained. This is used to test
for water in the alcohol.

to drink as it was in the beginning. The only
thing that you have done was to remove the
water which is present and undesirable in
many chemical reactions.

Into a one liter flask put 500 cc of ethyl
alcohol. Then carefully add 250 grams of
quicklime (calcium oxide) which should be
in the form of small lumps but not powdered.
Place the flask in a large dish of water, the
bottom of which contains a handful or so of
excelsior. The excelsior prevents the flask
from standing on the bottom of the water-
bath dish, and also provides a stand so that
the flask will be held in position; then attach
a reflux condenser, preferably of the bulbed
type, but this is not necessary. A long
straight condenser with a water jacket of
course, can also be used just as effectively.
But the condenser must be long so that all
vapors are condensed and brought back into
the tube.

The top of the condenser is provided with
a calcium chloride tube to prevent moisture
of the air from entering the condenser and
reaching into the alcohol from which the
moisture is being removed. This calcium
chloride tube can he made quite easily, if
none is at hand. Take a piece of glass tub-
ing about 14 or 34 inches in diameter or a

Adding metallic sodium to wood alcohol to
make sodium alcoholate.
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test tube whose bottom has been cut off and
the edges rounded, and stopper one end with
a cork having a hole through which a small
glass tube extends. Push some glass wool
into the tube so that it fills about ¥ an inch
of the large tube. Then add granular cal-
cium chlortde to within an inch of the end.
Stopped with another plug of glass wool
(absorbent cotton may also be used) and at-
tach another cork having a small glass tube
through it.

When the apparatus has been assembled,
heat the water bath and boil the alcohol
gently for one hour. Should the alcohol boil
too vigorously, add a little cold water to the
bath and slightly reduce the flame. At the

end of the hour let the alcohol cool suf-
ficiently so that it stops boiling, remove the
reflux condenser and arrange a long straight
condenser for distillation by thrusting a bent
glass tube through a perforated cork, which
fits into the neck of the flask. Attach the
condenser to this neck, and- attach the re-
ceiving flask to the other end of the conden-
ser by means of a two-holed stopper. The
cork should fit tight, and the second hole is
provided with the calcium chloride drying
tube. The change should be rapid.
When all connections are tight distill the
alcoho!l by heating the water bath again.
Take care not to heat too rapidly at first, for

811

the mixture in the flask bumps violently at
times. Collect the first 15 cc in a small test
tube and then attach the flask and distill until
no more drops come over.

To test for the presence of water in the
alcohol, take some copper sulphate and care-
fully heat it in a dish until the copper sul-
phate fall into a light grey, almost white,
powder. Cool, and stopper in a small bottle.
Take a little of the powder, place in a test
tube and add two or three cc of the alcohol.
Absolute alcohol will not affect the powder
in an hour or so, but if a trace of water
is still present, the grey powder turns back
to its original blue color.

A Wonder of Organic Chemistry

A POISONOQUS evil smelling gas, acom-

mercial rubber accelerator (of vulcani-

zation), and chemical mustard oil, all pro-

duced from aniline oil and carbon bisulphide.
AN T

— ==

Mixing aniline oil and c_a-rbon bisulphide.

Mix ecqual wolumes of carbon bisulphide
(in which has bheen dissolved a pinch of
flowers of sulfur) and aniline oil in a glass
or Ibcaker and allow to stand outdoors over
night.

Caution! Carbon bisulphide is very inflam-
mable. Do not allow even a lighted cigar-
ette to come in its vicinity.

(1IN

THIOCARBAN-
ILIDE

Yo AN ol L ST T

The production of solid thiocarbanilide. which
is an accelerator for vulcanizing India rubber.

During the night a poisonous gas (hydro-
gen sulphide) having the odor of decayed
cggs, is evolved, and in the morning the con-
tents of the glass will be found solidified by
white glistening pearly plates and crystals of
thiocarbanilide, one of the most widely used
accelerators for vulcanization of rubber.

Remove some of the soft white crystals
and press them strongly between two clean

BLOTTERS
. =

paper.
pieces of white blotting paper; this will
ahsorb most of the (uncombined) aniline oil
and carbon bisulphide remaining. Then air
them awhile to further assist the drying.

By O. IVAN LEE, B.Se, FMSA.

Heat (but not to boiling) the dry white
crystals of thiocarbanilide with a little di-
luted hydrochloric acid. The crystals will

disappear, heavy oily yellow drops remain-
ing (add a little more acid if necessary). If
the solution is then boiled, a powerful and
penetrating odor of mustard will be per-
teived since the chemical oil of mustard
which has been formed, is volatile.

CHEMICAL
olL OF
MUSTARD

Chemical oil of mustard is produced by 'heat-
ing thiocarbanilide with a lttle dilute hydro- |
chloric acid.

A CHEMICAL SMOKE BOMB

Into a thin glass vessel, carefully pour
about one inch of concentrated hydrochloric
acid, avoiding spattering any drops on the
sides of the glass.

l

| Some concentrated hydrochloric acid is placed
in a beaker. Melted paraffin wax is to be
poured upon it.

Melt some paraffin in a small saucepan and
slowly and carefully pour about 4 inch of
the melted wax on the surface of the acid
in the glass where it will soon solidify, seal-
ing the acid underneath. Blow out any acid
vapors which may remain.

Now pour about ¥ inch of concentrated
ammonia water on the paraffin wax.

Fashion a ‘“trigger stick” by nailing a
broom handle about six inches long to the

|
MELTED / i g'l
PARAFIlNE ..1 b
e e85y -

N g -

CONC. HYDRO- Y| M.
CHLORIC ACID—__ LIE%

The experimenter is pouring the melted pasaffin
wax on top of the hydrochloric acid.

end of a stick like a yard stick. Now place
the glass vessel carefully on a firm place on
the ground outdoors, lower the head of the
“trigger stick” into the glass until it nearly

CONC.
“~AMMONIA

Tl PARAFFINE

7/ CONC. HYDRO-
IR CHLORIC ACID

7 l
Bl

Ammonia is being poured on top of the paraffin
wax.
touches the center of the wax, and then,
give a quick downward push. Instantly, a
huge billowy cloud of white smoke (am-
monium chloride) will be projected upwards
without flame or sound.—O. IvaN LEE.

AMMONIUM 454"(»:"

CHLORIDE— 2,/ s )\,
5
VR

TRIGGER-
STICK

Breaking through the thin layer of paraffin

brings the hydrochloric acid and ammonia to-

gether so as to produce ammonium chloride as
a thick white smoke.
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Rat Destroyer

Some time ago a boy made a connected
battery of three Leyden jars. This hie con-
nected and placed upon a large iron plate.
A bait was so arranged that when a rat
attempted to take it, a current would pass
through him, killing him instantly.

Wires were extended from an electric
machine in the upper room to the jars in the
cellar, as often as the boy heard a rat
squeak, he turned on the juice.

The first time he put the machine in opera-
tion he slaughtered 25 rats in the space of
three hours, and in two days the cellar, which
had been infested, was clear of them.

Contributed by Nora Bell Gluno.

Electric Rain Alarm

The illustration shows a very simple and
eflicient rain alarm of rather unusually good
construction. At A and B are two brass
contacts, the lower one carried by a stiff
brass strip, and the upper one by a very weak
strip of spring brass. The brass spring
carries a metal cup which must be so poised
or weighted that the spring will be on the
very point of descending or bending down.

Above the cup a funnel is supported; the
least amount of rain falling into the funnel
will reach the metal cup, bend down the
spring, and bring the contacts together;
this closes the circuit.

The second illustration shows a bell and
battery with switch all connected; the rain
alarm is outside the window. The minute
rain falls, it trickles down into the cup and

METAL s
FUNNEL
DIA.5'OR 6"

SUPPORT
- WOODEN BASE §

METAL CupP
3" OR CAN
32 SPRING

BRASS\

A-B BRASS
CONTACTS

3-
16 S0LID BRASS STRIP

————

R

FIG. |
—

BELL OR i
BUZ2ER l
SWITCH ._-\
3 VOuTS 1 “RAIN
||||’..__¢/.___}m ALARM'
FIG. 2

A somewhat elaborately constructed rain gauge

which by the use of a large funnel and delicate

spring can be made extremely sensitive so as

to give the alarm for the first few drops. To

make it more sensitive, it is well to coat the
funnel inside with paraffin wax.

TO STATIC MACHINE
UP STAIRS

CHEESE

<

Killing rats with a Leyden jar battery.

This requires personal attention, but if it gets rid

of the rats it means time well bestowed.

rings the bell. A piece of Y4-inch wood
carries the apparatus as shown, and this is
fastened outside the window. It is well to
get the funnel and contact at a little distance
from the building, so that the falling of the
ram will be uninfluenced by wind current
occasioned by the side of the house.

A Universal Vol-t:Ammeter

For Direct Current
By JOSEPH LIEBOWITZ

SSENTIALLY, the voltmeter is

identical with the ammeter in con-

struction. The difference between

the two instruments lies in the fact
that the moving coil of the voltmeter is
connected in series with a comparatively
high resistance, the value of which is de-
pendent upon the raunge of voltage to be
measured ; in tlie ammeter, the moving coil
is connected across or in shunt with, a
relatively low resistance, the value of which
depends upon the intensity of current to be
measured. The resistance of the moving
coil is usually the same in both instruments,
its value being only a few ohms. From the
above discussion it may be seen that it is
quite possible to use one instrument both as
a voltmeter and as an ammeter.

The first thing necessary for the construc-
tion of the universal volt-ammeter is either
a voltmeter or an ammeter of the moving-
coil, permanent magnet type. The instru-
ment should be of reliable make, such as
Weston or Jewell. The meter shown in the
photograph is a Jewell 1.5 ampere range
ammeter, pattern No. 33. This is a rather
small instrument, measuring 3.5 inches in
diameter, and serves the purpose for a port-
able meter. Tf greater accuracy and ease
of reading are desired, a larger instrument
should be used. If the instrument is an am-
meter, very carefully remove the shunt, and
if a voltmeter, remove the resistance unit.
Tt is now necessary to make up a set of

shunts and resistances (in addition to the
shunt or resistance already removed) to
cover the desired ranges of current and
voltage. 1f the scale is divided into ten or
one hundred divisions, it will be well to
have the ammeter ranges in multiples of ten,
such as 0.1, 1.0 and 100, and similarly, the
voltmeter ranges, 0.1, 1.0, 10.0, 1000 and
1000.0. If the scale is divided into fifteen
parts or a multiple thercof, the volt and

L M T

Reproduction of a photograph of the Jewell
meter, pattern No. 33, recommended for the
experiments in calibration.

ampere ranges should be made in multiples
of fifteen.

In order to properly calibrate the instru-
ment, a reference standard is necessary. The
apparatus necessary for the complete cali-
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bration test is as follows: one multi-range
ammeter, one multi-range voltmeter, both
these instruments covering the ranges of
pressure and current desired, manganin wire
or strip (for the ammeter shunts), several
thousand ohms of nichrome, German silver
or other resistance wire (for the voltmeter
resistances), one load resistance box (to
give a variation of current through the am-
meter), and a source of variable electromo-
tive force, The latter may be obtained by
means of a potentiometer connected across

STANDARD
o AMMETER
LOAD - -
RHEOSTAT

METER UNDER
TEST ~—

VARIABLE A
SHUNT

FiG.1

The hook-up for testing out an ammeter

against the standard instrument, but here

you have to be very sure of your standard.

It will be observed that the ammeter is tested
in series therewith.

a source of EMIF. The connections for the
ammeter calibration are shown in Fig. 1.
The length of manganin wire or strip con-
nected across the ammeter coil is varied
until the instrument reads exactly the same
as the standard instrument over the entnc
scale. Having determined the proper size
of shunt for one range of current, the shunt
is labeled and carefully put aside. The shunts
for the other ranges are determined in a
similar manner. To avoid burning out the
coil of the meter under test, always open
the line switch (see Fig. 1) before making
any adjustments on the shunt. Also note
switch in the shunt circuit, which is closed
at all times. This switch will be used as ex-
plained later.

For the voltmeter test, follow IFig. 2 care-
fully. The potentiometer used should have
a sufficient current-carrying capacity so that
it will not overhcat when connected across
the source of current, which may be the
house lighting system or a set of storage
batteries or dry cells of sufficiently high
voltage. The amount of resistance wire in-
serted in series with the meter under test
is varied until the instrument reads exactly
the same as the standard voltmeter over the
entire scale. The series resistance should be
sufficiently high to prevent burning out the

STANDARD VO\IJ METER

LINE

FUSES

METER UNDER
FIG. 2 TEST

This illustration shows how to test a voltmeter
against the standard instrument. Here the
conncctions are in parallel. and by varying the
resistances, a good range of factors is obtained.

moving coil of the meter under test. For
example, assume as a safe value of resistance
one hundred ohms per volt. This will give
100 ohms for the one-volt range, 1,000 ohms
for the ten-volt range, and 10.000 ohms for
one hundred-volt range. These are not
necessarily the exact walues to be aclszlv
used ultimately. They are merely given as
safe values of resistance with which to
start the tests. In making up the voltmeter
resistances, it is best to determine first the

resistance necessary for the lowest range. To
this resistance is added an additional resist-
ance, the two together making up the re-
sistance necessary for the next higher range.
A similar procedure is followed for the
remaining resistances. In this manner the
highest voltage range will use all of the
resistances, and a minimum number of re-
sistance units will be required.

Manganin wire or strip is recommended
to be used for the shunts, because its tem-
perature coefficient of resistance is extreme-
ly small, that is, its resistance does not in-
crease or decrease very appreciably with
temperature changes. However, if it is not
possible to obtain manganin, ordinary double
cotton-covered copper wire may be used.
The procedure for obtaining the proper size
of shunt is exactly what was given in the
case of the manganin. In order to avoid
using too great a length of wire for the
shunt, a fairly small size of wire may be
used, say number 18 or 20 B. & S. gauge.
The wire shunts should be wound up in non-
inductive coils, as shown in Fig. 3. The
wire may be wound either in the form of
a pancake or in a helical shape. In either
case it is thoroughly taped after winding.
If copper wire is used for the shunts, an
external short-circuiting switch should be
used with the ammeter, opened only while tak-
ing a reading.

END

‘FI1G.3

END

Diagram to illustrate the principle of non-in-
ductive winding so as to get a resistance which
will not create a field.

The resistances to be used in connection
with the voltmeter are also wound non-in-
ductively, upon a strip of mica or bakelite.
Taps are taken off for the various ranges,
as Fig. 4 indicates, and the unit is shel-
lacked and taped. The various taps are
connected to the proper binding posts, as
will be described later. The reason for
winding the shunt wires and voltmeter re-
sistances non-inductively is to eliminate any
clectro-magnetic effects which would affect
the movement of the meter coils, and thus
give rise to inaccurate readings.

Having carefully made np the necessary
resistances and shunts, we are now ready to
mount the meter and other essential parts
upon a panel, in order to make the instru-
ment portable, A bakelite or hard rubber
panel is selected of such a size that the
meter, binding posts and switches may be
conveniently mounted thereon. If possible,
a flush-mounting, panel-type meter should be
used, as this type does not project very far
beyond the panel when mounted, and also
makes a very neat, “commercial” appearance
for a portable instrument. The switches
used for throwing the shunts into the cir-
cuit (see Fig. 5) are single pole, single throw
knife switches of ten ampere capacity. The
voltmeter binding posts are of hard rubber
or bakelite, but the ammeter terminals should
be nickel-plated brass, and of large propor-
tions, in order that thcy may carry the cur-
rent without undue heating. If hard rubber
posts were used on the ammeter side they
would soon become distorted in shape due
to the heat, especially when an arc is formed

813

at the meter terminals due to one of the
wires being accidentally pulled from a bind-
ing post. Connections to the binding post
should be as heavy as possible, in order that
no extra resistance may be mtroduced The
reason for using the knife switch in series
with the shunt in Fig. 1 becomes apparent
when Fig. § is refcrred to. The same, or
a similar switch, is used for throwing the
shunt in or out of the circuit. The resist-
ance of the shunt is therefore equal to the
resistance of the shunt wire, plus the resist-

20
1k il o
i i L
i i 0
O i il
;) ] !}
FIG. 4

Taking of taps from a non-inductive coil so

as to get different resistances. The little

dashes indicate the positions of taps not the
connections.

ance of the connecting wires (which should
be as low as possible,) plus the resistance of
the switch, in each case. As many switches
are used as the number of shunts.

To use the instrument as an ammeter,
make connections to the ammeter terminals,
keeping all shunt-switches closed. If the
needle does not go off scale, open all shunt-
switches except the one corresponding to the
highest range. Note the reading. If a
lower-range scale is desired, throw in the
shunt-switch corresponding to that range,
and then open the switch that was previously
closed. At no time must all of the shunt-
switches be open when the instrument is
used as an ammeter.

If it is desired to use the instrument as a
voltmeter open all shunt-switches, connect
leads between the common voltmeter ter-
minal and the terminal corresponding to the
range desired.

FFor a Jewell meter, use resistance and shunt
values about as shown.

Series resistance for 150-volt range, 3,740
ohms.

+ COMMON

@
°

s 15 AMP - 1.5v0UTs

* L

ax - 15V0LTS
FIG.5 - 150 voLTS

How a Jewell meter is to be connected for
test with diagram of lay-out of switches and
resistance coils including the potentiometer.

Series resistance for 15-volt range, 364
ohms.

Series resistance for 1.5-volt range, 33
ohms.

Resistance of meter coil, 5.37 ohms.

Shunt for 1.5 amp. range, 11 ft. No. 22
DCC copper wire (approximately).

Shunt for 15 amp. range, 6 ft. No. 70
DCC copper wire (approximately).
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Byilding Your Own Telescope

M ANY requests

poweriul enough to show the mountains on the moon and those other wonder{ul

splendors of the heavens

have come to us for the construction of a telescope which will be

which we read about, but which telescope must be within
the scope of the average experimenter’s pocket-book. The ‘
construction of the instrument given in the accompanying ”
article has reduced the cost of building a very powerful
telescope to such a point that the average layman can casily
afford one. Every effort has been made to simplify the
apparatus and to make a mount universally applicable. Al-
(Continued on page 859)

A photograph of the telescope tube con-
structed by the editors.

The 6-inch reflecting mirror and the eye-piece of this unique
telescope is here shown.—Courtesy Ernest W. Blandin. S. & L.

The finished telescope as built in The
Laboratories.
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The diagrams here show how two very simple forms of equatorial mount-  height. ~Another simple wood mount with both height adjustment and

ings can be constructed.
of non-adjustable wood mount is indicated.

In the diagrams at the left, the simplest style
This type is fixed as regards

equatorial angle adjustment in addition to other necessary movements is
indicated at the right.
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Constructional Details of Telescope
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On this page are shown the details for the building of a telescope as weun
as suggestions for the making of the mirror of the telescope.
struction was effected from material easily obtainable and the telescope was
so arranged that it could be used for observing the hcavens or the land-

scape miles away from
markable power which
served the hands on

4

This con-

the user. One will be astounded to note the re-
this telescope has. With it the editors have ob-

ma
clock four miles from the editorial offices of this

ny costing five times as much. Jupiter’s

publication and were able not only to sec the minute hand crawl around.
but were even able to discern a small flag hung in the window of the
building on which the clock appears. 1
with this telescope at a distance of at least a city block. T
observations this telescope has no equal for the price and is better than

News-print paper can easily be read

For astronomical

moons and Saturn’s -ings can

be readily seen.

Blueprints of this telescope will be furnished for $1.00 by the Model Department.
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How to Read Shop Blyeprints

special illustrations how to read build-

ing blueprints, an article which everyone
interested in  building their own homes
should certainly read. We had so many
requests for further articles on blueprint
reading that we have prepared the present
elementary article on the reading of shop
blueprints used in building machinery of all
kinds. The editors are at work on a second
article to follow this one which will take
up the more elaborate shop blueprints, and
this article will appear in an early number.

The drawing on the opposite page pre-
pared by the chief draughtsman of the
magazine staff, Mr. J. F. Odenbach, gives in
tabloid form the principal representations of
screws and various materials used in build-
ing machinery, and which are to be found
on the average shop blueprint or working
drawing.

There are -a great number of books on
machine shop work and shop drawings
which the student of this subject will do well
to procure or else obtain from his local
library. The subject of shop drawings and
the detailing of machine parts is a very
fascinating one, and the study of these draw-
ings and how to make them forms the real
ground-work of every engineer.

Referring to the drawing on the opposite
page we see that full lines indicate outside
surfaces or edges in most cases. Thin full

IN the October number we described with

{ines are used a great deal by draughtsmen
for .indicating dimensions or centers where
holes are to be drilled or tapped. Main
center lines are indicated usually by dot
and dash representation, shown at A in the
drawing.

At Fig. B we see how the various ma-
terials used in machine construction are
represented, such as cast iron, steel, wrought
iron, brass, wood, rubber, etc. Usually, ow-
ing to the fact that there is no umversal
hard and fast rule as to how various ma-
tevials should be represented by draughtsmen,
every well drawn blueprint or tracing should
either have a key with proper labels indicat-
ing what each part is to be made of, or else
the name of the material used for each part
should be lettered right on the part in the
blueprint.

At Fig. C we see how draughtsmen rep-
resent long shafts or tubes by breaking the
section at the center. This obviates the
necessity of drawing a nine foot shaft or
tube for instance to full scale on the draw-
ing, which would necessitate a piece of trac-
ing cloth or blueprint paper more than nine
feet long.

The various well-known types of machine
screws and bolts are shown at IFig. D, such
as cap screws and both round and flat head
machine screws. The difference between a
machine screw and a stove bolt is that the
threads on the former are actually cut by a

die, while the threads on the cheap stove
bolts are rolled on, and the threads are not
as sharply defined, as you have probably
often noticed. Stove bolts o1 course are
never used in machine construction, except
for some very cheap model perhaps made
out of sheet metal, where stove bolts are used
to fasten pieces of sheet metal.

At Fig. E we learn how threaded or tap-
ped holes in metal are represented, the dotted
lines of course indicating that the hole is
below the surface, at which you are look-
ing. Three methods of indicating threads
on a bolt or rod are shown at F, while
IFig. G shows the three principal forms of
thread met with in American machine shop
practice.

At Fig. H the student of blueprint read-
ing may take his first important step in
studying how a metal bushing is delineated
by the draughtsman. Once you have become
accustomed to blueprints of machine parts,
you wi! find it quite a simple matter to
tell very quickly just what a cértain part
will look like when finally made up. Sur-
faces which are to be finished by turning in
a lathe or by filing, or otherwise, are marked
with an . Some draughtsmen mark the
word finish on such surfaces. A pedestal
for a polishing head or emery wheel is
shown at I, this to be made of cast iron.
An interesting drawing of a stuffing box
appears at Fig. J.—H. W. Skecor.

Casting with Easily Fused Metals

CARDBOARD PATTERN
FOR MOULDING BOX

BOX—>

(K’ 4 __

! —
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) =
g s SEALING
i — WAX
| =
i )
: 1
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POSITION OF
COIN /i/i

\

)/

MAKING THE MOULD

Mﬁa

HALF OF MOULD AFTER
PLASTER HAS SET AND
CARDBOARD REMOVED.

TO MAKE IT FIT OTHER
HALF TIGHTLY

IMPRESSION
& CARDBOARD OF COIN j’
STRIP SEALED :
AROUND FIRST 4
HALF /

SURFACE OF FIRST HALF
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TWO FROM STICKING.

AFTER THE TWO
HALVES ARE SEPARATED.

POURING HOLE

3

FARST HALF

MAIN VENT HOLE

RADIATING VENT HOLES

RAMMER

THE MOULD IN POSITION

POURING

/V

FOR CASTING.

The diagrams above show how casts of medals and old coins can easily
be made, the successive stages going from left to right and down the
First half of the mould is made, the edges are beveled off and
A pouring hole and radiating vent holes are
then cut into the top half and both portions are locked together by a

page.
then the top half is made.

clamp before pouring.

crystallize.
as wheels, guns, etc.

The vent holes are made with a small nail
rammer is pressed into the pouring hole as soon as the metal begins to
This system is also good for making parts of models, such
Type metal is an excellent material as it gives sharp
castings.—Fred Robson.

The

Drawing by Joseph Odenbach.
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Detailing Machine

Parts on Blueprints
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The various kinds of lines used in making tracings for blue-
prints are shown at Fig. A. Full lines usually indicate surfaces
or edges, while dotted lines invariably indicate parts or sur-
faces not seen by the observer in looking at the drawing. At
Fig. B the various methods of representing the common ma-
terials used in machine work are illustrated, such as cast

iron, steel and wrought iron. At Fig. C the method of il-
lustrating long tubes or rods is shown, while at D the various
well-known forms of machine screws are to be seen. At Fig. E
the various methods of indicating tapped or threaded holes are
shown, and three methods of indicating threads on a rod are
shown at F. Three forms of thrcads are shown at Fig. G.
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Fig. H above shows how a draftsman would show a metal bushing, while
_Fig. 1 shows the way in which a cast iron pedestal for a buffing wheel

or emery stone is detailed in blueprint, while Fig. J shows a sectional
blueprint view of a stuffing box. Drawing by Joseph Odenbach.
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This photograph shows the layout of a railway
made from parts in a toy girder set.

HE building of a toy model track and

train comprising cars, engine, switch-

es, bridges and tunnels with the neces-

sary rails is not at all so very dif-
ficult provided a toy construction set is at
hand. Then it just becomes a matter for
the assembling of the various parts that are
found in such a set, and the best part of it
all is that the constructor is not limited to
any special design. He may develop a sys-
tem that is all his own, or, if he is so in-
clined, he may make a small copy of one
that is already in existence.

If an Erector set is taken it is advisable,
although not absolutely necessary, to take a
fairly powerful motor for the electric en-
gine, especially if a number of cars are to
be pulled by the train. The electrical con-
hections from motor to track are quite easily
made. First the drive from motor to the
four flanged drive wheels which are con-
nected to a set of base plates also holding
the motor firmly in place, may be made
directly with gears or, which is simpler, they
are connected by means of sprocket and
chain. These materials are found in the
construction sets and one soon becomes ac-
customed to their use. One terminal of the
electric motor is connected to the body of
the engine, the other terminal must be in-
sulated from it either by insulating bush-
ings or by means of an insu-
lating fiber strip, the latter
being present in the Erector
set. This strip is placed on
the under side of the carriage
in its exact center, where it
is firmly bolted in place at

The photograph below shows the

bottom view of the locomotive of

the toy railway. Note how the

wheels are coupled together by
means of chains.
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Building A Train Outfit With Toy Parts

By DR. ERNEST BADE

both sides. The center of the strip carries
the contact shoe, which is a bent piece of
brass as shown in the drawing, having a hole
at the top. Here a bolt is fastened, which

holds a wire which runs to the free pole of
The contact shoe acts by its

the motor.

one being the third rail, the tracks be-
come very stiff and will not move out of
place, cven when making the sharpest
curves. Each foot section need only be bolt-
ed together to make a firm track.

The construction of the switch can be seen

The photograph at the
left shows a locomotive
and two cars, the con-
struction of which is de-
scribed in the accompany-

weight and presses on
the third rail at all
times, and it is free to
move up or down be-
tween guides for a dis-
tance of slightly more
than 34 of an inch.
The tracks themsclves
are made with wooden
ties and metal strips for
rails. The ties are strips
of wood 15 by 34 of an
inch cut into five-inch
lengths. The distance
between outside tracks
was taken as 314 inches,
although any other dis-
tance may be chosen. At
these distances saw cuts
are placed about half

This diagram
shows a front
and back view
of the contact
shoe for the
model railroad.
Insulation sur-
rounds the
shoe clamp.

way through the tie on
its narrow side. Into
these cuts the metal
strips, which are to be
used as tracks, ar e
placed. The third rail,
n this model, was made
in the center of the
track and since wood is
an insulator for the
small current used, no
other insulation nced be
provided. It is, of
course, also possible to
have an outside third
rail connection.

Two ties are sufficient
for one foot length of
track, and, since three
metal strips are used,

ing article,

The photo below gives
another view of the model
railway layout in which
tracks, switches, bridges,
signals, and the locomo-
tive and cars are all
built from parts found in
a toy construction outfit.

from the illustration. When the switch is
thrown, the semaphores show a clear or
blocked track, as the case may he, for the
arms of the semaphores are directly con-
nected to the switch arm which throws the
switch from the main track to the siding.

Naturally a crane or two should also be
present for the easy loading of the freight
cars. These cranes should be so made that
they not only will lift the material from
truck or ground platform, but will also re-
volve so that the trains may be loaded
directly by just turning the beam of the
crane with its hoist crank.

No railroad system is complete without a
tunnel and this must be made separately
using, as material, an old box or two and
some old bags. First cut two similar pieces
of wood in the form of an inverted U for
the ends of the tunnel. Nail two strips of
wood, the length of the finished tunnel and
the height of the sides to the legs. Then
attach some straight pieces of wood the
length of the tunnel on its top and nail on
some bags as a cover. To make the tun-
nel appear rocky, ball up some old papers
and place under the bags. When the tun-
nel is covered with old cloth bags, both in-
side and out, paint them with dilute glue
solution. Let dry. Paint again, dry, and
repeat. After the third coat of glue the
cloth will be quite stiff. Brush on another
coat of glue, sprinkle the still moist glue
with a little sand, ground earth colors of
various shades, and a little more sand. The
earth colors may also be mixed, in separate
dishes, with the glue. The final result is
the same.

Then, too, a bridge should not be lacking.
Any type or kind may be built to suit the
fancy of the constructor and even the small
or larger and largest bridges in existence
today may be successfully copied as models.
It is thus possible to gain quite an education
by assembling these toy girders.
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BAMBOO LAMP STAND

A piece of
bamboo, four
p h o tographs,
some braid and
fringing may
be made into
an artistic
stand lamp as
ghown in the
accompanying
drawing. Both
ends of the
bamboo are
split into four
sections and
spread apart as
sup por t s.
Hoops of wire 38"
and 42" in circumfer-
ence may be used to
support the four pho-
tographs  comprising
the decoration of the
shade. Bore out the
joints of the bamboo
with a long shanked
bit or burn them out

with a red-hot rod
and run the light
cord through the

shaft, fastening a
socket at the point
where the bamboo is
%, split at the top.—
L.M. Curtis.
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A LETTERING GUIDE

When a large
number of
guide lines
must be made
for lettering a

drawing, two
pencils  (each
flattened
on one side)

may be arrang-
ed as shown
here. The
thickness of
the block reg-
ulates the spacing.—E. H. Fisel.

LANCHESTER’S PARADOX

LETTERING GUIDE

A very inter- J — —

esting  experi- == Lpy X307 ROTATION ﬁ

ment, perform-|| paqpia, ‘L o

ed with simple| vacuum - -

apparatus, is v ~

shown in Fig. {lporaron or st/ | § 7
LIS Lo Pl

1. A piece of

wood, say 12" L% ;,f b N

long by 114" ;’(‘v"-"v ¢ AN 2

wide and 34" |- 8588 LA o] flels

thick, is shap-| SIS L1 | EEE

ed so that the| &% .. -4 5|
cross-section is FIG 2
circular v Ve

throughout the whole length. Exactly in the mid-
dle of the flat side a 14" diameter hole is bored
for the pivot screw by which the model is mounted
on a long, thin

v . ﬁ stick (after the
\\: N manner of a
I 7 child’s  paper
a\@%‘ W windmill)  as
D‘SI‘O\ h shown in Fig.
‘\\\4; 1. If the stick

|

is now held so
that the flat
side of the
model faces in-

ROTATION IN EITHER
| DIRECTION IN THIS il

| PLANE to the wind
‘\ FIG. | A and the model
—=- = i is started ro-

tating by a blow of the hand, the speed of rotation

increases steadily until only a transparent disc is

visible. Fig. 2 shows the action of the wind which
causes rotation—W. S. Brown.

OPENING SINK PIPE

The next time
1:'n!‘;‘,,,[ | Y
(g
| il
‘. { J .

your sink be-
)
il il

comes filled
with sediment
and the drain
seems to be
stopped up,
just place
your hand over
the opening

I

SINK " HAND RAISED :
(forming a
DRAIN AND LOWERED
BY WRIST sort of a cup

with the palm)
and move it up
and down by
raising and
lowering your
wrist. This will
create a small
suction which
will free the
sediment in the
drain so that
water may
wash it out.—
W, Walters.

AUTO SAWS WOOD

SlNK) DRAIN

WK 5. e = R "TT
— r e ] WASHER [
RiM BOLT REMOVED AND 8 8OUT BLOCK OF w0OD h o
SUBSTITUTLO TO CLLAR ; Ty
PROTRUDING HUB ‘
1005t 3]
Rt 3 or SHArT
= = ENOS OF SHAI
‘] wm/ozusm St
- GUIDE HERE
7 ~ <0
X7 W00 SHAFT \ S
SHORT BOLT ALLOWING PLAY '\ "~
4 |
L WHEEL JACKEO UP t_: N i
, s
- AN

Tractors are often designed so that their engines
may be used as stationary power plants to aid the
farmer in his daily tasks, but it is more rare to
find a mecthod of adapting the automobile to these
uses without damage to it and without excessive
apparatus. A large hand saw, coupled as shown
here to the rear wheel, may be run by the car in
low gear.—Harry W. Beckwith.

GARBAGE PAIL WELL

A r 1 -
concrete well 4 ',"(.&":Lf =)
X P ]
& P 4' |5 U
S >

with a blind b e
drain bottom in
which the fam-
ily garbage
pail can be
kept, may
be made at a
very small
cost. The form
for moulding
the well is .
made of light lumber into which the concrete for
the walls is poured. The dimensions given at the
right will be found about right for the average pail,
but they may be easily altered as may be found
necessary. Note the method in which the hinged
top is fastened, so that it may be opened by plac-

"STAGLING”
NALS

S |
%7/
LEAD L N
ANCHOR ¥ %
GRAVEL COXCh
FIG 3

ing a foot upon the pedal projecting from its upper

side. Onec part cement, two parts sand, and three

parts gravel by volume, make a very good con-
crete mixture for this use.—Walter Whitley.

DOOR KEY GUARD

There are
{many devices
made to pre-

vent a door key
from being
poked out by
a lock picker,
but they arp
all rather com-
plicated and
unsatisfactory.
Inspection of
this drawing
will reveal a
very simple
and exceeding-
ly cffective
method of
holding the
key in place
without re-
course to ex-
pensive hard-
ware The
hook  should
be bent back
a little to keep
it from slip-
ping off and
to tighten its
grip. — Wilson G. Walters.

HOOK _,
AND EYE

--SCREW EYE

HOOK

MAKING A CHINESE

FIDDLE
A one string 1 :
fiddle may not X177 "
seem to be a fi‘i“‘%

very ambitious
musical instru-
ment, but its
mellowness of |
tone and pe- -
culiar reson-'
ance will re-
ward the
maker for the
time spent in
constructing it.
The body isa
length of paste-
board tube.
seven or eight
inches long by
four inches &L- -
in diameter.— |-’ Pe—
Truman R.
Hart.

BRAKE TIGHTENING

21"

0RUM

The method N oL

shown here 1 X‘“"”"‘["' QL \
may be em- "\ w

ployed to ABJUSTHINT

tighten the
brakes on a
Ford making
it unnecessary
to dissemble or
reline them.—
C. C. Stuart,

= A
L_é o- (@
DISCARDED SPRING SLEEVE
BUSHING

TO havl
DRIVL F1F On (AR

HANDY HAMMER GRIP

— A very neat
Pieee of Bicvee MRE and strong
grip for a
[hammer, hat-
chet or bicycle
handle bar (in
fact any place
where a strong
grip is needed)
can be made
from an old
bicycle tire as
shown. It may be fastened securcly with rubber
cement.—Wilson G. Walters.

00 BICYCLE
TRL
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Edited by S. Gernsback

CHEAP AUTO-BODY POLISH

ONE QUART OF

An excellent
PARAFFIN FLUSH- auto-body pol-

ING OIL AND
§ ONE HALF GAL, lt:a}:ie'?o: :’b:u(t:
OF GASOLINE e
quart or less.
Buy a quart

of paraffin
flushing oil
and add to it
half a gallon
of gasoline,
T he gasoline
acts as a very
effective clean-
er and the

L - R -
—— ]

MOUNTING SPECIMENS

YUCCA OR SOFT wOOD An excellent

: method of tem-
porarily mount-
ing butter-
flies or moths
f o r inspection
is to hold them
down with

photo-
graphic film

markings may
be clearly seen

ML through the
PING \STRIPS OF tra nﬁls p arent
OLD FILM oy

CLEANING LEATHER CHAIRS

Thoroughly
beat the whites

parafin  gives
the required
lustre.
THE MAGIC STRING
A string which
will suspend a
ring and other
small  articles < 1
even after
burning, can = {
be made by /
filling the Sabe
threads of a
cord with soap SATURATED
and soaking IN SALT
WATER

overnight in a
salt water solu-
tion. After dry-
ing, a ring may
be hung up by
the string, and
will remain
suspended by
the ash after
the string has been ignited and burned.

WEIGHING HEAVY OBJECTS

Often heavy
objects must
be weighed
when nothing
but a small
scale is avail-
able. By using
pulley  blocks
and rope, as
accessories, the
task may be
easily done.

GOLD RING

The pulleys
are connected
as shown, and
the formula
R/E—N is ap-
plied; R
equals weight

of object. E equals scale reading, N equals number
of strands supporting moveable pulley.

of three eggs, . BEAT THE
i WHITES OF
then with a 3 EGas

piece of soft
flannel cloth [l
rub the beaten
whites into the
leather of the
chair seat. The
leather will
soon be clean
and will shine
as if new.
Lamp black
may be added
if the leather
is black.

LEATHER
SEAT OF
CHAIR

EMERGENCY RADIATOR REPAIR
RADIATOR A leaky radia-
. £ tor cell of a
—honeycomb
type illustrated

"' I ." can be readily
. repaired by
g | forcing into it
‘"a piece of cork
. cut to fit. It
%‘ ‘ . will be found
.”. that a wvery
¢ sharp razoris
EIRY
=

required to cut
CORK

the cork
smoothly withe
out chipping it,

BEARINGS IMPROVISED FROM TIN CANS'

most

I )
hj BUILDING UP LAYERS

¥ ~__OF TIN BEARING

Motor bearings scem to have
a habit of burning out at the

Generally, such an accident
leaves the motorist stranded
miles from the nearest garage
and unable to proceed further.
If he knows enough about his
motor to be able to remove
the connecting rod from the
R} \\ crank-shaft. he will be able
_/)ﬁ to improvise a pretty fair

)\ bearing by building one up
out of tin cans cut to shape.

inconvenient  times.

BEARING IN POSITION

A FLY-KILLING SPRAY

TWO MOTH BALLS

+ \ ONE QUART A very good
I~ OF BOILING insecticide may

WATER be made by
dissolving two

moth balls in
one quart of
boiling water,
The solution
should Vbe
sprayed from
an atomizer
and will be
found as effic-
" ient as most of
the rather ex-
pensive prepar-
ations sold
commercially.

CLEANING STRAW HATS

An  excellent
straw hat
cleaner may be
made by mixe
ing four parts
of sodium bi-
sulphite, two
parts of tartar-
ic acid and two
parts of borax.
Add water and
apply to the
straw hat with
a toothbrush. g
When clean,

wipe the hat

with a moist,

warm cloth TOOTH

and set aside HAT BRUSH
to dry.

SEWING GAUZY MATERIALS

When  sewing
georgette, chif-
fon, or an y
thin material
of similar tex.
ture on the
sewing ma-
e» Chine, the
€ seams may be
prevented from
puckering if a
strip of news-
paper is placed
under the ma-
terial and the
two stitched
together,

ACCELERATOR PEDAL
EXTENSION

GEORGETTE
NEWSPAPER

An extension to the accelerator pedal may be made

with a strap-hinge half of which is screwed to the

bottom foot-board, the other half resting on the

pedal.  Pushing on any part of the free half of the

hinge with the foot will depress the accelerator
pedal.
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MORE GENERAL SCIENCE

Editor, SCIENCE AND INVENTION:

1 have just purchased and recad
through the August issue of your pub-
lication SCIENCE AND INVENTION.
have been r_ending this magazine for

more than six years; even read it
when it was Tiue ELEcTRicAL ExpERI-
MENTER.

In looking back over my files of
SCIENCE AND INVENTION this evening, I
have been comparing the last ten or
cleven issues with the wonderful type
of magazine you were publishing in

1924 and before. The rotogravure sec-

821

be found in each issuc of this publica-
tion. This magazine tries to check up on
all fraudulent advertising long before
an effort is cven made on the part of
the advertisers to place copy in any is-
sue. If complaints are reccived con-
cerning any advertiscr, we attempt to
rectify the matter immediately, and if
the complaint was not due to an over-
sight on the part of the manufacturer
and is a legitimate complaint, that
manufacturer is refused the right to ad-
vertise in this publication. It is against
the law to publish a misleading adver-
tisement and we try to protect our
readers as well as the bona fide adver-

tions and the lack of "How to Make
It was what made this magazine. This
“How to Make It is all right perhaps,
but it should constitute a magazine of its

The wonderful articles you used to

have are now replaced by “How to
Make It" for those fellows who have a
workshop and it crowds out the scienti-
fic articles you used to have.
. I encounter much difficulty in express-
ing my views to you on this matter
of the changing of the scope of this
magazine, but in a talk with scveral persons who
know science and have been reading your magazine,
1 find that they agree with ine. I understand that
you could not possibly edit this magazine to suit
tveryone, but I do faithfully believe that it would
pay you to take this matter up with your readers
who make your magazine. 1 would like nothing
better than” to see your magazine the leader in
science in general.

1 hope that 1 will sec an iinprovement in your
magazine, that is, more science and less “low to

Alake Maurice \WELLER,

Dayton, Ohio.

(The How-To-Make-1t Department as it now
stands is even smaller than the vote of the majority
of our readers wanted it to be. Tihis particular de-
partment was the most popular in SCIENCE AND
INVENTION Magazine on the wvoting contest which
we published some time ago.

Our readers like to build things and showing
them how they can build wvarious articles, not
only for the home and workshop, but also for tic
laboratory is to them an education in itself. They
want just cnough general science so as to keep
abreast of all the developments which occur month~
{y. However, we wonld like to hear from other
veaders on the points expressed fn your comuiuni-
cation, cven though we regret that we will be un-
able to publish all of the letters received.—EDITOR.)

LIFE ON MARS

Editor, ScieNCE AND INVENTION:

In an articles 1 read not long ago, a prominent
astronomer stated that Prof. Lowell’s theories, in
regard to the possibility of intelligent life on Mars,
are no longer given any scrious consideration by
scientists, He said Mars could not possibly sus-
tain animal life, because of the long, extremely
cold winters and the rarity of its atmosphere. e
admitted, rathier grudgingly, thought, tle:t
vegetation of some sort might grow there during
the summer.

am afraid that this gentleman is guilty of
dogmatism  which Las always been the greatest
impediment to the advancement of science. Just
why should the fact that Mars has a rare atmos-
phere and a very severe winter prove Lowell
wrong?

Granted. that present conditions on Mars are
unfavorable for any great evolutionary develop-
ment. But Mars wasn’t always in this condition.
There must have been a time in its history when
it had_everything cssential to the developinent of
life. Intelligent beings may have lived there then,
and it is possible that the fittest of them have
survived until the present day.

We know from observation om the earth that
wherever there is the slightest possibility of life,
we are sure to find it always adapted to prevailing
conditions. The limits of adapntibility are not
known. Mars has reached its present state through
a gradnal process of change, and therc has been
plenty of time for Nature to bring about the neces-

sary structural alterations in order that animal
life might survive. Eveu though evolution has

been inadequate to this task, is it not possible that
the inhabitants foresaw the coming of the cold
and scarcity of air. and made provision for it by
artificial means? Who knows but what they wear
oxygen tanks, and live in underground cities dur-
ing the winter, utilizing the summer season for
growing crops?

Nobody who reads Prof. Lowell's hooks on Mars
with an open mind can fail to be deeply impressed
by his startling discoveries, and the sound logic
by which he reaches his conclusions, Ile presents
a staggering amount of evidence, the result of years
of careful observation, in support of his theory
that Mars is inhabited.

CaarLEs FORNER,
Baltimore, Md.

(We also belicve that it is perfectly possible
for Mars to be inhabited. Are there not in-
habitants at onr Polar vegions where little wvegeta-
tion grows? The Eskimos in the North have been
able to provide for life and yet the temperature there
falls very much below zero. Prof. Lowell docs make
the subject very interesting in his book. We are
in accord with the rwining head in onr magazine
whicl veads, “Those who refuse to go beyond fact.
rarely get as far as fact.” Therefore we belicve as
above that Mars may be inhabited.—EDiToR.)

SCIENCE AND INVENTION desires to hear from its readers. It
solicits comments of general scientific interest, and will_apprcc.iatc
ot opinions on science subjects. The arguments pro and con will be aired

on this page. This magazine also relishes criticisms, and will present
them in both palatable and unpalatable forms.
to say, this is the place to say it.
words and address your letters to Editor—The Readers Forum, c/o
Science and Invention Magazine, 53 Park Place, New York Ciy.

LIKES SCIENCE AND INVENTION

Lditor, SCIENCE AND INVENTION:

am only fifteen, being a Sophomiore in high
iou my appreciation of SciuNce AND INVENTION
dagazine, the equal of which, 1 fully believe,
cannot be found anywhere.

I am only fifteen, being a Sophomore in high
school, and am approaching my sixteenth birth
day, the age at which, according to a statement of
yours, a boy should know for what he is best

So if you have anything
Please limit your letters to 500
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IN OUR
JANUARY
ISSUE

THE RED DUST, by
Murray Leinster. You have,
of course, read “The Mad
Planet.” *“The Red Dust”
is a sequel to this all-ab-
sorbing and now famous
story. Here we see further and more excit-
ing adventures of the hero Burl.

THE MAN WHO COULD VANISH, by
A. Hyatt Verrill. The author of ‘:Bey_onﬂ
the Pole” and “Through the Crater's Rim
has written what is, to our mind, a real
masterpiece. Mr. Verrill treats invnsnb:htr in

1
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a quaint manner and the science by wi ich
he does this secems correct in all respects.
You will rcad and reread this story.
THE MAN WITH THE STRANGE
HEAD, by Dr. Miles J. Breuer. When a
medical doctor turns author, you may be
sure that he will write a story that we can
all cnjoy. *‘The Man with the Strange
Head” is certainly as amazing and strange
a story as you would wish to have told.
THE FIRST MEN IN THE MOON, by
H. G. Wells, Our adventurers afe now on
the moon, or, rather, inside of it, and are
fast getting 2cquainted with the superhuman
insect race which he pictures as reiqning on
our satellite. The second installment is
packed full of weird and exciting incidents
that you can never forget.
THE SECOND DELUGE, by Garrett P.
Serviss Cosmo Versal was right. The de-
luge covered almost all the highest moun-
tains of the Himalayas. In this installment
we are told of many exciting adventures in
submerged cities.

PRICE 25¢ PER COPY

AT ALL NEWSSTANDS
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fitted. At present I can think of no more use-
ful or interesting a work than that of a scientist.
and a scientist | intend to be. SciENce anp In-
VENTION Magazine is largely responsible for this
decision.

I realize that this magazine is published funda.
mentally for persons older than myself and
caunot understand everything in it, but most of
it is so simply written, and profusely illustrated,
that when I lave read all that T can understand.
it has much more than repaid me for having bought
1t.
I do not read much hesides what T am com-
pelled 1o read in school, as anyone who knows m
well will testify. but T do read SCIENCE AND IxN-
vEnNTioN Magazine, and cujoy it to the fullest ex-
tent. I would he willing to heartily recommend
it to anyone interested in science as the best buy
he coul(r possibly make for the price.

I am not a suhscriber, hut procure a copy of
this magazine at some newsstand whenever 1
feel that I will have time to read it, and with the
exception of a few frandulent or misleading ad-
vertisements to be faund lere and there in each
issue, I have no fault whatsoever to find with it

Davin D, Mureay,
Clarendon. Va.

(Ve are glad to knoto that yon like SCIENCE AND
INVENTION Magasine and e ioish you the best
of success in your efforts to become a scientist.

We do take issne ioith yon on the statement
found in vour last paragraph that there are a
few fraudulent or misleading advertisements to

tisers whercver possible. Should you have
any legitimate complaint, we wilf be glad
to have you take it up with onr Ad-
vertising Department.—EpiTor.)

SUN SPOTS AND RADIO
Editor, SCiENCE AND INVENTION:

Wish to commend you on the excel-
lent editorial on “Sun Spots and Radio”
in the August number. few more of
the same kind will have a tendency to
stop a lot of this idle speculation about
the danger of another glacial period or a change of
climate, etc., etc.

I would suggest that when you write again on
the subject, that you would call attention to the
fact that what is now transpiring in the sun is
practically the same experience which the earth
passed through in comparatively recent times.

The only tenable hypothesis that explains the
caunse of these phenomena is, that they are the
result of thc force of grayitation.

The spots are simply vortexes in the sun’s
atinosphere which at present seem to increase
and decrease in regular cycles. But there is no
certainty that they will continue to do so.

In the seventeenth century for instance, it is
a well authenticated fact that scarcely any spots
appeared for one period of twenty years and for
another of eight years.

So it seems safe to assume that there is no cer-
tainty about it, any miore than there is to the
eruptions of Mt. Vesuvius. When the spots are
numerous we can feel assured that they will con-
tinue so indefinitedly. but when there are none
visible, there is no guarantee that the condition
will continue for even a single day, for they are
the result of eruptions, no doubt.

The fact that there has been a regular cycle
noticeable for several hundred years proves little,
for the reason that in the sun’s history the dif-
ference between one year and onc thousand years is
practically negligible.

To refer to another thing, it ds claimed th-t
the movement of the solar spots represents the
rate of rotation of the sun’s disc, but it undoubt.
edly docs not; any more than the low pressure
areas that are noticed in the earth’s atmosphere
are han indication of the rate of rotation of the
earth.

In the case of the earth they move faster east-
ward than the surface of the earth directly under-
neath, for the reason that the earth’s atmosphere
is heated from without and much warmer at the
equator than elsewhere; while in the case of the
sun, the atmosphere is hcated from within and
cqually over the whole surface.

Theoretically, the sun spots should move slower
than the sun’s surface. By Kepler’s third law
it can he shown that the sun spots do not move
rapidly enough even if the sun’s surface extended
out as far as limits of the gaseous envelope.

The spots as they appear to us are a considerable
distance from the sun's surface and simply lag
hehind. Tlow else can it he explained that the
spots on one hemisphere move more rapidly than
they do on the other? It might be said that Kep-
ler's third law does not apply in this case, but
if it does not, then there is no certainty of any-
thing, for it is mathematically demonstrated.

It is not probable that Kepler realized it, but

when he discovered this law he had found alinost
abso'ute proof of the certainty of the trush of the
Nebular Hypothesis for the reason that the law
is simply a statement in slightly different formn
of the ratio that exists hetween spheres. For in-
stance, the hypothesis is that the sun's surface
extended to the mean distance of the present
orbit of the planct Neptune, So, the rate of
rotation of the sun’s disc at that time was necarly
what the period of Nepinne's rotation is at the
present time. Now the law says that the ratio
existing between the different planets is governed
by the cube of the mean distance from 4the sun in
connection with the square of the periods of
rotation. This is only another way of stating that
the ratio is represented hy the cnbe of the radius
of a sphere whose diameter is that of the orbit of
the planet which we wish to apply the law to. In
mathematies the diameter is generally used instead
of the radius, but it amounts to the same thing. So,
Neptune's period_of revolution governs or rather
points to the period of revolution of all the other
lanets and of the sun itself. Not only that, hut
it indicates a fact that prevails throughout the
Universe. It simply exists, the same as any other
mathematical fact, and that is all there is to it

My idea is. if you can give the people some-
thing that there is certainty in, like the August
editorial, it will do a lot of gond. Anybady knows.
if he has made any investization at all that th=
average heat of the sun will vary hut little for a
few million years or so; that there is no danger

(Continued on page 855)
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“Old Ironsides”
and Radio

==

Cruze directed the maneuvers by talking directly with

ships in the bay below. Each ship was equipped with

a receiving set, and continuous contact was sustained

between the director and his assistants. The broad-

casting outfit is seen directly in front of Mr. Cruze.

Mr. Cruze declares that whatever success the picture
may make will be due in large part to radio.

i

e

No, this is not a super-super-whatsitdyne!
These are the receiving sets used by director
James Cruze to distribute his orders in the
filming of the Paramount feature picture
“Old Ironsides.” At right, are of the cam-
era men awats his orders. All the big
scenes of this production were directed by
radio.

At left, the F10 meter
broadcaster KFP which
was built by Peter Har-
rod, Electrical Director
of the Lasky studio in
Hollywood.

When he found that he was going to have trouble
keeping in touch with his assistants and the hundreds
of extras, James Cruze, the famous Paramount direc-
tor, decided to adopt radio as a means of intercommuni-
cation. He was able, by using a small broadcasting
set. to control the action to the most minute detail, at
the same time doing away with any delay resulting
from misinterpretation or non-delivery of orders. Cecil
De Mille used field telephones extensively in the pro-
duction of “The Ten Commandments’’, but this is the
first time that radio has been used in this way.
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How to Make a Simple Drum Dial

By HERBERT E. HAYDEN

Fig. 1. First, go out and buy a set of com- Fig. 2. A piece of heavy cardboard. called Fig. 3. The circle marked out in Fig. 2 should

mon embroidery hoops. Discard the outside “illustration board,” is next purchased from an be cut out neatly with a pair of shears. A sharp

hoop and remove the felt strip from the inside art store. Place the ring upon the illustration razor blade makes a good tool to even up the

hoop. Clean the fluff entirely out and a neat board and draw a circle on the inside as shown edges of the disc so that it will fit closely into
channel will be formed. above. the hoop.

Fig. 6. The bushing is then fitted through the

Fig. 4. Next locate the center of the card- Fig. 5. A standard bushing made to fit over a

board disc and drill a 34-inch hole exactly at 14-inch shaft of a variable condenser is obtained center hole of the disc and the retaining nut

this point. The disc should then be carefully from a hardware store. The bushing is then is fastened down. Care must be taken that the

centered and glued into place. Celluloid dis- drilled and tapped as shown above for a 2/56 insertion of the bushing does not throw the disc
solved in acetone makes a very good glue, machine screw. out of line.

Fig. 9. A cardboard template is fitted and cut

Fig. 7. The variable condenser is now mounted Fig. 8. A thin strip of paper just wide enough

on a small piece of bakelite which is in turn to completely fill the channel in the hoop is to measure in order that the dial may be prop-
clamped to a baseboard as shown in the photo- marked off in degrees or numbers and pasted erly centered in the panel, and to act as a gaide
graph. Slide the dial on the shaft and tighten into the channel. for cutting bakelite.

the 2/56 screw.

-

FRESHMAN MASTER SPEAKER

e B

Fig. 10. The bakelite is cut following the de- One of the leading American manufacturers of radio sets and accessories recently announced the

sign of the template shown in Fig. 9. This is development of a new small but very powerful loud-speaker, an illustration of which is given

best done by drilling holes at the corners and above. The principle of tone reflection is employed in the design of this instrument and it is

using a fretsaw to make the cuts. A file may surprising that such a large volume and clear reproduction can be obtained from a talker only
d 6 inches high—Courtesy Charles Freshman, Inc.

be used for final smoothing. 74 inches long an
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Home-Made Radio Cabinet De Luxe

left,

are
open

In the full view at
1 is an in-
clined
which
apparatus is in-
stalled;
lids  which
to reveal
storage space for
batteries,
etc.; 3 is the top
of the radio com-
partment whic h
may be
to permit inspec-
tion et cetera.

lid behind
the radio

2 and 4

phones,

A longitudinal section and a cross-section through the middle

of the de luxe cabinet are shown in the drawing above. In all
the drawings on this page, corresponding parts are denoted by
the same letter to aid in interpretation.

removed

The radio cabinet described on this page
may be easily made by the amateur crafts-
man, and if properly finished will be an
adornment to any home. Dimensions are
mot given, but they may be easily deter-
mined from the size of the set.

Details of the supporting legs and their decorative touches are illustrated

here. The selection of the type of lumber to be used is entirely up to the

individual taste of the maker, some wood being suggested which may be
stained and finished without too much labor.

One of the best ways to save unnecessary labor in
the laying-out of the decorative devices illustrated
here, is to draw the decoration to full scale on a piece
of smooth cardboard. The design is then cut out of
the cardboard and is used as a template for cutting the
wood to the required shape and size. Three-ply hard-
wood panels make good material with which to work.

Above at left, the usual cabinet-maker’s devices are employed in assembling the cabinet. The end
panels are made so that they may be slid out of their frames to allow batteries or chargers to be
fitted into place the more easily. The fretwork decorations are made in the form of inserts which may

be glued into place in the panels or held by friction,

The platiorm is pegged to the base.

-

The detailed drawings set forth on this page are all “close-ups” of the

integral portions of the de luxe cabinet. This apparatus can be made a

graceful and decorative part of the furnishings of any home, and must
necessarily be of great use and ‘much convenience.

ll}gqp e

\ '{‘v
130

A number of the orna-
mental designs are sym-
metrical, so that it is possible to use a single
template and move it about to complete the |
design. L is used eight times, M is used
four times, and O may also be used four times, to complete the
decorative plan of the cabinet.
—Courtesy Illustreret Familie-Journal.
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Tube Sockets from Rubber Heels

A Very Good and Inexpensive Socket 1f the Directions Here
Are Followed.
By HERBERT HAYDEN

The photo above is not intended to limit the experi-

menter to the field of used rubber heels, but is included

in a helpful spirit, in case the unfortunate reader does

not know exactly where to locate that unusual article.

Rubber heels may be obtained at any shoe repair shop
for the sum of one dime each.

| Below, the vacuum tube is firmly

pressed down on the desired por-

tion of the rubber heel, so that the

chalk on the prongs will leave

marks which will serve to locate
the holes to be drilled.

White chalk should be smeared on the
prongs of the vacuum tube as illustrated
in the photograph above.

It is very necessary that the holes be properly
spaced to prevent any unusual tension being placed
on the prongs of the vacaum tube.

The heel should be tacked down to the
table or board used as a work-bench, and

the holes carefully drilled

Narrow
strips of
soft-copper
are cut to
form
contact
springs for
the tube
prongs.
They
are held in
place by
soldering at
either end
to binding

posts.

with a high-speed bit. A
red hot nail may be used
if a drill is not available.

Above, the soft copper strips are car
ried through the holes just bored. The
strips should be wide enough to af-
ford sufficient contact area to be sure
of low resistance between the contacts
and prongs. At left, the strips are
soldered, both above and below the
rubber “basc’” to lugs attached to the
binding posts.

Below, mounting screws for the binding-
posts are inserted through the nail holes,
as shown here. The indentations nor-
mally found on the bottom of the hed
furnish ready-made countersunk holes.

It should be remembered in constructing
this socket that the filament prongs of
the U.X. type vacuum tubes require
larger holes than the grid and plate
prongs. To prevent incorrect insertion
of the tube in the socket,
7 X an arrow should be
marked on the top of the
socket between the gnd
and plate binding posts to
indicate the position ot
the base pin,
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Fig. 1. A bottom view of the “B"” battery

c.hmmator. shows the ncat arrangement and

simple wiring used. The unit rests on the
choke and transformer cases.

HE connection scheme of the tube

in the eliminator unit is shown in

Fig. 4. As you will notice a tapped

secondary transformer, number 14 is
used. The output terminals

Science and Invention for January, 1927

Building a Good
“B” Eliminator

By JOSEPH CALCATERRA

2

Fig. 2. A side-view of the unit shows it ready

for operation. It will be seen that the cases

of the choke coil and transformer make ex-
cellent feet for the unit.

Photos courtesy All-American Radio Corp.

small-area anode electrodes of the tube is
connected with one end of the transformer
secondary while the other small-area anode

clectrode is connected with the other end Fig. 3. The filter condensers, tube socket,

of the transformer secondary. The tapped chokel °°‘1f a": "“)’"age regulators are mounted
N N on to t i

connection method of connecting the trans- P of the base as may be seen in the

C t L photograph above.
former is such that a current induced in the

secondary winding will make one end of the small cabinet of appropriate size. ‘The over-
winding positive while the other end is nega- all dimensions of the unit are 10 inches long,
tive and vice versa when the current re- 7 inches wide and 814 inches high. A set
verses. of two large-sized 45-volt “B” batteries

The current in the output circuit through take up a space 9 inches long, 814 inches
wide and 715 inches high.

of the device are numbers j/

= e — = ﬁ\ The weight of the unit is
1 and 4. Number 2 is a tap 1 I 14 pounds as against 2714
for smaller output voltages F’m@ SA?J'D Ibs.,, for two “B” batteries.
which are regulated by re 5 16 641 The unit is very easy to
sistances numbers 3 and 6. < adjust and operate. There
One side of the output are only three terminals to
circuit which is connected l 2 g+ be connected with the set,
with the number 1 terminal — == DET l thus eliminating the nccessity
is connected through choke 7 1| 8 |2l 3 | of counecting two d45-volt
coils numbered 5 and 16 with 2 5 {| “B” batteries together. There
the plate or large-area cath- 33 || is only one adustment, that
ode electrode “P” of tqbe % 4 ‘ of the wvariable resistance
number 9. The other side ® B~ 6 for controlling the detector
of II}CIOUtDUtI Cll‘iul? from ~ /7 voltage.  \When once 1ad-
terminal number 1s con- : : P wR imatorrdcseribed hin justed it can be left alone
nected with the tap of the g,lii" a",',;c,*:"’A'SR;;fhf&:f“('f.bg'?:rf.'s"ed()ffo:heuuﬁ-.ca32::,":.1512 very efficient filter without further attention as
sccondary winding of the system is incorporated. (Continued on page 847)
transformer. One of the

TRANSFORMER
1 14

TR

2 MF..
7

CHOKE
16 "

I MF <
15 1

< 1 = =
Nt RN

B- B+20ET. B+;IAMP.

BOTTOM VIEW

Fig. 5. This line drawing of the same view
shown in the photograph above, will give a clear
idea as to the relative positions of the apparatus.

=10V, AC.
INPUT

0.1 MF
R

the rectifying action of the Raytheon tube oM
will always be in one direction but instead 10 s
of using only one-half of the cycle as is

the case in most “B”-power supply units,

it uses both sides of the wave thus pro-

ducing a smoother flow of current and 2 MF.~.__
more ecconomical operation.

The rectification obtained with this type
of device is about as perfect as it has been
possible to obtain with auny practical recti- =
fier.

The estimated life of the Raytheon tube
is ten years, at least ten times as much as
the ordinary filament rectifier tube. 6---

Most of the “B” battery eliminators de-
signed for use with the Raytheon tubes
have been more or less clumsy affairs, as- CHOKE
sembled on a flat board so that they take 5 -
up a lot of tahle space. While such ar-
rangements are all right for lahoratory pur-
poses, they occupy too' much space for use
in the home or with sets having compart-
ments designed for dry “B” batteries.

I have designed the plate current supply
unit which T am describing in this article

---2MF.
13

=2 MF
2

+STANDARD
VAT
SOCKET
9

BtAMP  B+DET | 8-
[} 2 H 4
RESISTANCE 3

so as to make it more compact; suitable for TOP VIEW
use in the home with the average set which Fig. 6. The designations correspond to those in
does not have a “B” battery compartment. the article in these columns and in the diagram

In this case the unit can be fitted into a at center of page.
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RADIO ORACLE

In th.is Department we publish questions and answers which we feel are of interest to the novice and amateur.
to this department cannot be answered free.

A charge of 50c. is

made for all questions where a

Letters addressed

personal answer is desired.

b+

L

2|

Fig. 2. This hook-up

Fig. 1.

One of the circuits used by the Bureau of Standards in the meas-

urement of currents too small to actuate the ordinary measuring apparatus.

MEASURING SMALL CURRENTS WITH
THE VACUUM TUBE

(519) Q. 1. Mrs. R. E. Garriett, Pittshurgh.
Pa., inquires if there is any kuown method of
measuring extremely small currents with ac-
curacy.

A. 1. Although it is not a matter of general
knowledge, laboratory tests have shown that the
vacuum tube is a valuable instrument of precision
for use in measuring currents almost infinitesimally
small. Fig. 1 on this page shows one of the cir-
cuits developed by the Bureau of Standards for
this purpose. The coil, L. is inductively coupled
to the circuit which carries the current to be
measured, while a sensitive galvanometer is con-
nected in series with detector D. A local current
is generated by the oscillation of the vacuum tube
circuit, the frequency of which is regulated by
the tuning condenser C. A note is produced in
the telephone, T, by the beats between the impress-
ed and the local currents. The condenser C4 must
be adjusted for maximum deflection of the gal-
vanometer.

L. W. Austin, in the Journal of the Washington
Academy of Science states his conclusion that the
deflections are proportional to the square of the
high frequency current ftlowing in the circuit be-
ing measured. This also means that the current
in the telephone is proportional to the first power
of the high frequency current. This law holds only
for the oscillating condition. When the audion is
not oscillating, the deflections are approximately
proportional to the fourth power of the high fre-
quency current,

This constitutcs a method of remarkable sen-
sitiveness for measuring small high frequency cur-
rents. Austin found that for signals of minimum
audibility on the simple audion, the oscillating
audion gave audibilities 300 to 1000 times as great;
that is, it would measure currents hundreds of
times smaller. For convenience in measuring
radio currents received from distant stations, the
shunted telephone is used in connection with the

The audibility is approximately proportional to the
current in the antenna. The sensitivity is always
measured at the time of use in comparison with a
silicon detector and galvanometer, which combina-
tion is in turn calibrated by comparison with a
thermo element. This arrangement has been used
to make quantitative measurements on undamped
waves from radio stations 4000 miles away, the
least high-frequency current detectable in the re-
ceiving antenna being .000000004 ampere.

FRESHMAN MSA STERPIECE RECEIVER

(520 Q. 1. J. F. Durhan, Waterbury, Conn,,
asks that we publish the circuit diagram of the
popular Neutrodyne receiver manufactured by the
Chas. Freshman Co., Inc.

A. 1. The diagram below shows thc circuit con-
nections of the latest Masterpiece receiver. The
“trap’ inserted into the plate returns of the 2 stages
of radio frequency should be particularly noted.
The effect of the small condenser and air core in-
ductance used here are designed to reduce the pos-
sibility of undesired oscillation, and, in connection
with the 210-ohm resistance, to aid in regulating
the B-battery voltage to these tubes. We notc in
your question that you refer to this as a neutrodyne
receiver, but as a matter of fact it is a tuned radio
frequency receiver, in which oscillation is controlled
by absorption lossing, and not by neutralization.

THE CATHODOPHONE
(521) . 1. Mr. Thomas C. Martin, Los
Angeles, Calif., writes that he has read in news
dispatches of the use of a microphone called the

“Cathodophone” and inquircs as to the details
of this instrument.
A. 1. It is a *“glow” microphone, but is

not the same as the glow micraphones using an
arc. The invention is based upon tbe findings of
Wehnelt, that the surface of incandescent wires
coated with refractory oxide (such as barium
oxide, calcium oxide, or strontium oxide) gives
off free negative electrons in rarefied gas. This

is designed to be used in measuring the amount of

energy received from transmitting stations at distances as great as 4,000
miles. The station is tuned in by using phones T1, while T2 is used for

measurements.

the last case however, as the free electrons collide
with oxygen and nitrogen molecules, thus pro-
ducing ions. The glowing oxide body being made
the cathode (hence the namne of the transmitter),
the ions will drift slowly to the anode and thus be-
come carriers for the electric current.

This "ion current” or ‘‘emission current” s
subject to varioiis pressure modifications in much
the same way (bnt to a higher degree) as the
atmosphere. When a sort of "‘box” of refractory
material coated with an oxide is made incandescent
by a current a bluish glow is set up betwecen it
and a perforated diaphragm slightly separated
from it by an air gap. The diaphragm is alse
the small ‘end of a funnel which catches sound
waves—the funnel being slotted to avoid vibratory
distortion. Thus sound oscillations will be trans-
mitted to the glowing portion of the air gap, caus-
ing variations in e ‘‘emission current.” These
are rcgistered in 1he circuit of which this air
gap is a part, via a resistance, and are carried
through tube amplifiers.

INTERMEDIATE FREQUENCY TRANS-
FORMERS

(522) Q. 1. Mr. H. R. Lash, Sault Ste
Marie, Ont., writes us concerning intermediate
frequency transformers in his superheterodyne.

A, L. you find that you hear stations at
more than two points on the oscillator dial, it
would seem to indicate that the various inter-
mediate frequency transformers are not tuned alike.
You should be able to get some radio expert in
your city to check these up for you.

In the first place, you require an accurately cali-
brated wavemeter and the wavelength to which
the transformer is tuned is to be adjusted by
varying the capacity of the condenser shunted
across it. Without using any wave meter at all,
the amateur can experiment on the set as it is
by trying different capacities, preferably using a
small ~ adjustable condenser shunted across the
secondaries of the transformers, the condensers be-

oscillating vacuum tube. The arrangement shown property has heen discovered to hold in air at ing adjusted alternately while listening to a
in Fig. 2 is that used by Austin in this type of normal pressures also. distant station until the maximum strength of
work. The shunt, S, is used on the telephone T2. The high speed of the electron is missing, in signals is obtained.
00035 MF. GRID LEAK AUDIO
. .00025 MF. -002 MF.
/VAPIABLE CONDENSER el COND. .3 MEGOHMS 9OND' //TRANSFORM'ERS
S b PAV[G o
\\ T S b [¢] +B ) 2 o )
Y £ ] S f e
-
n
] S &
% ? 2 d —% [
‘ RESISTANCE - TRAP
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The circuit above is that of one of the more popular tuned radio frequency receivcrs at present on the market. It is not a neutrodync circuit.
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HITTING THE MARK

A keen-eyed mountaineer, where bitter
feuds were common, led his over-grown son
into the schoolhouse.

“This boy’s arter learnin.”
bill o’ fare?”

“Well, Sir, I teach mathematics, algebra,
geometry, trigonometry.”

“That’ll do,” interrupted the old man.
“Load him up on triggernometry. He's the
only poor shot in. the family.”—Halsted
Condage.

AND WIFIE GOES UP IN SMOKE

The easiest way for a woman to kecp the
home fires burning today is to say something
about an old flame every now and then!—
Henry A. Courtney.

WATCH OoUT
E’/_ziouND OF 2.30, “That new boy

Ng;g:ﬁ‘?z‘sa/[ I hired is a crys-
rf~—~,-—r_ tal gazer” re-
¢ b §

marked the grocer
to his wife.
“Is that
she asked.
“Yes, he’s con-
tinually  looking
at his watch.”—
Merle A. Wilson.

What’s yer

so?”

OR IN SERIES FOR ARC
TEMPERATURES

The physics Class had just completed the
study of eclectricity and a general review
was started. The measurement of heat was
under discussion.

Pror: “Can a mercury thermometer be
used to measure heat at the North Pole?”
StupenT: “Certainly.”
Pror: “You are wrong.
at the temperature found there.

thermometer must be used.”

STupENT: “But why not connect several
mercury thermometers in parallel "—[¥il-
lard Desing.

It would freeze
An alcohol

A CORKER

. “What is the
best specimen of
quartz we have,”
asked the profes-
sor of his geology
class.

“Old  Crow,”
replied the absent-
minded  student,
“but they charge
you ten dollars
for one,”’—Lr-

nest R. Lowe.

HE AUTO

S;IE: “Yes.”
: “Here is a nail, go get yourself a
hammer.”—M. Goldberg, Rep. 29256.

Scientific Hymor

First Prize $3.00 )
H,0 4

{

Prorvr: {
“What is the
fornwla for
water ?”

F rRosH :
“‘HIJ KL
M N O

P r o ¥.:
“W h a t!
Where did
you get that
1dea?”

Frosa: “Why yesterday vou said it
was H to O.”—R. C. Anderson.

2

WHY NOT MAKE IT SPINELESS?

Moskes : “Look at dat chestnut burr.”

Rastus: “Niggah yoh ig-rance am shock-
ng. Dat ain no chestnut burr, dat am a por-
:upine egg.”—~Robert Lambe.

vyvvvvvvvv v |

E receive daily from one to 4

two hundred contributions to

this department. Of these only 4
one or two are available. We desire to
publish only scientific humor and all |
contributions should be original if pos- )
sible. Do not copy jokes from old
books or other publications as they
have little or no chance here. By |
b scientific lamor we mean only such
jokes as contain something of a scien-
tific nature. Note onr price winners.
Write each joke on a separate sheet
t and sign vour name and address to it.
| Write only on one side of sheet. Ve
b cannot return unaccepted jokes. Please
do no! enclose return postage.

All jokes published here are paid
for at the rate of one dollar each, be-
{ sides the first prise of three dollars
t for the best joke submitted each
4
b

A Aahed i acauh o o B o

month. In the event that two people
send i the same joke so as lo tie for
the prize, then the sum of three dollars
in cash will be paid to each one. 4

asaasaad

PO

WATER, WATER

Prysics Pror:
“I want some
one in this room
to explain why
we have water
analogies in the
study of electric-
ity.”

BriGHT STUDE:
“The reason for
having water an-
alogies is so that
the subject will not be so dry.”—Carl Kossen.

PPN
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HOT STUFF

He struk her, but she uttered no sound.
He struk her agin butt no wurd eskapt her
lipz. Once moore he hitter on the hed brav
thing that she wuz, she did not even whimp-
purr. Then enraged beyond awl reegons at
herr unconcern of his akshuns, the brute
uttered a lo oth and began raining blos on
her pretee little hedd, even skratching her in
his maddness. Even thru this she remained
silent. Butt finally, not being able to stand
it any longer, shee heved a reluktant sputer
and berst into flame. TFor you see she wuz
only a match—Leonard Keiser, Jr., Rep.
No. 27612.

MODERN PHARMACY

THIrsTY : “You
know, I'd like to

be one of these -~ 0"‘398&

here drug clerks.” &3 ¢ AR
Hunery: “I'd \?\ L pn

like to know RN e

why?” Jal -8l a2
Turrsty: U (R
“’Cause the other /
day I went into
the drug-store to
get a medical
prescription filled.”
Hungry: “Yes.”
TaIrsTY: “Well when I handed across a
bottle and asked for five cents worth of al-
cohol the clerk took it and blew one littie
breath into it and handed it back to me.”—
Harry F. Weber.

D.C.C.—DON'T* CHANGE CIRCUITS
Rapio Nut: “Give me a pound of No. 14
Direct Current Copper wire.”
Store CLERk: “Direct Current
wire?”
Rapio Nut: “Yes. The book said to use
a pound of No. 14 D.C.C. wire.”

Copper

TUNED IN WITH HIM!

SHIEK: “Id
like  permission
to marry your
daughter sir?”

Tue Sk (crab-
bily) :  “What’s
your business?”

SHEIK (airily) :
“I'm a radio an-
nouncer.”

“All

Tue Sime:
You're ac-

right. )
cepted.  You're the first one to say good

night and mean it!"—Henry A. Courtney.

MACK OR GARDEN?

Dumn: “I'm troubled with a rumbling in
my stomach.”

BerLL: “Must be that truck you ate for
dinner.”—Clifton Ask.

MEET SIMON, OUR AMATEUR SCIENTIST!

POOR OSWALD ! THAT WATER
LOOKS VERY UNSANITARY | - -
ALL FULL OF GERMS AND

MICROBES  AND THINGS |

THIS 1S THE KIND OF WATER |
HE MEEODS:
BOIL 1T THOROULGHLY To |

KILL ALL THE HARMFUL
BACTERIA | =~

FIRST  ('Lb |

| -=- AND THEN IT'S COOLED &3
| DOWN TO JUST “TrE
ST RIGHT TEMPERATURE --
i "‘N POOR OBWALD  yrLL

\ WELCOME. THE CHANGE. !
-

SCIENCE LESSOH
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THE FISH GETS

v ™,
ALL ANIMALS NEED OKYGE
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UREIT FOR O
e st T0 /) =3
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Number 1,594,649 issued to F.O.
Trautmann, A decided novelty in
amusements which also holds c¢on-
siderable of scientific interest is re-
presented in this design for a me-
chanical toy. Two varieties of the
toy are shown above. At the left,
a doll is caused, by means of a
gyroscope and other apparatus, to
progress along a wire or rope with
intermittent leaps or skips. betwee.n
which jumps a skipping rope is
causced to pass between the feet of
the doll and the wire. A variation,
designed to move along on a flat
surface with an intermittent skip-

ping motion, is illustrated at the

BALLOON BOAT

right.

No. 1,596.852 issued to R.C. Foster.
Here is something the way of a
novelty, evidently inexpensive to
manufacture, whicli should have a
strong appeal for the younger mem-
bers of the family. A balloon of
more or less cylindrical shape is
filled with air by means of a pump
or with the aid of the lungs. A
slow-leak valve is provided at one
end which permits a jet of air

The balloon is placed in

to escape. P I 2
water and the jet of air causes it to

be propelled rapidly by virtue of the
reaction principle involved. A small
lead rudder is provided to aid in
controlling the direction of motion.
The forward progression continues
as long as any compressed air re-
mains in the balloon,
FOUNTAIN BRUSH

No. 1,589,949 issued to Chas. A.
Dowd. An invention which pro-
vides a method of feeding a liquid
without loss to the bristles of any
sort of brush.

o » ’.'i—' '

| Se——

SELF-CENTERING

UMBRELLA
No. 1,594,154 issued to Robt. M.
Craig. Umbrellas, although de-
cidedly in the class of necessities
somctimes are the cause of much
annoyance. This fault is caused by
the fact that they are the most easily
lost of carthly belongings, and that
they seem never to succeed in pro-
tecting the user from rainfall with
any degrce of thoroughness. The de-
sign of the article must be blamed
for this, as it is practically impos-
sible with the ordinary umbrella to
place it where it will do the most

.(,/'l'»_ﬁ\\
AL

A

good, i.e. properly centered above
the head. Now, along comes some-
one with a real, practical idea; that
is, to arrange the handle at an angle
50 that the umbrella may be held in
the hand at the side of the “wear-
er’”, and at the same time shield his
noble brow from the wrath of J.
Pluvius.

RADIO TEST LAMP
No. 1.596.524 issued to J. Ginsburg.
Exceedingly rare are those radio
fans who have not blown out at least
one set of vacuum tubes by putting
the "*B" battery where the A" bat-
tery should have been connected. It
is always more or less of a gamble

when one first connects up a new-
built radio set, none too sure of the
accuracy of the connections. Here
is a little device, consisting of a 6-
volt flashlight bulb mounted on a
standard UX type tube base, which
can be depended upon to reduce the
cost of such disasters by affording a
simple filament circuit test.

PAPER BOX OPENER
No. 1,594,963 issued to J. James.
Cardboard boxes. although incxpen-
sive and efficient as packing cases,
are sometimes very trying on the
nerves when it is found necessary to
open a number of them in succes-
sion. Usually a screw driver or a
sharp knife are employed. sometimes
with disastrous consequences to the

— ——

contents of the box. A modified can
opener has been developed to fill
the need, which consists essentially
of a circular blade of steel, the
depth of whose cut is limited by a
guard. The device is operated by
pulling it across the surface of the
container to be opened, the blade
cleanly cutting the cardboard.

RADIATOR ORNAMENT

No. 1.593.085 issued to J. F. Lang.
A very clever device to be used as
a radiator ornament for automo-
biles is illustrated by the above
drawing. A bird, made of metal and
provided with moveable wings, is
arranged so that the body is move-
able relative to the legs and the
wings relative to the body. The
wings, normally outstretched in the
same approximately horizontal plane.
are caused to operate the mechan-
ism which imparts a graceful flut-
tering motion similar to that of a
bird in flying. Air is the moving
force.

TOY BANK

No. 1,594,847 issued to Harwood
Otto. The Goose That Laid the
Golden Egg is typified in the in-
genious design for a child’s bank
illustrated here. When a coin is de-
posited in the mouth of the goose,
it rolls down a chute, tripping a
latch which in turn permits a piece
of candy simulating an egg to be
ejected from the body of the goose.
This device would be of interest
particularly to savings banks.

CIGARETTE PACKAGE

No. 1,589,603 issued to A. W. Lee,
It is well known that the design of
the usual cigarette package makes

it probable that opening the package
will result in injury or destruction
to a portion of its contents. This
package has a tear-string imbedded
in the wall of the package which,
when pulled, causes a corner of the
container to be neatly torn off at
the same time retaining the flap as
a means of closing the package
when desired. This invention sug-
gests that the principle might be
utilized in a number of other fields
of industry. where similar require-
ments are to be met. The idea is
particularly adaptable to metal con-
tainers having a close-fitting cap
whose junction with the body of the
can is covered with a paper strip.
Removing the paper is usually quite
troublesome, but should not be so
if the practice of placing a fine pull-
string under the paper at the junc-
tfon were more universally followed.

SWIMMER’'S SAFETY
BELT
No. 1,596,573 issued to J. Beaulieu
and E. Conners. This invention
would grobably be more properly
described as a safety belt for bath-
ers, rather than swimmers. At any
rate, we fail to see how a swimmer
would be able to make much prog-
ress with these various bands of
buoyant material suspended about
his anatomy. The patent paper
states that the life-saving feature
consists of containers (presumably)
a part of the bathing-suit placed
around the waist, breast and neck,
which contains either air or some
other material which would tend to

increase the buoyancy of the bath-
er. On second thought, the idea
may not be so bad after all for the
use of women and children or those
who have not mastered the aquatic
art. It is well known that very
little assistance is needed to float
the human body in fresh water, and
this help could be easily gained from
a belt of cork or kapok fiber, built
into the bathing costume.

JUICELESS PIPE
No. 1,594,606 issued to G. L.
Clivio. Another of the many meth-
ods, more or less practical, proposed

for extracting nicotine and other
oils from tobacco smoke, with a
view toward reducing the toxicity of
the same. It consists essentially of
a series of deposition chambers in
which the oils carried by the smoke
are caused to precipitate and con-
dense, preventing their reaching the
lungs of the smoker.

GOLF TESTING

MACHINE
No. 1,598,971 issued to Edw. Ken-
yon. This is an idea to do away
with much of the fuss and labor in-
volved in teeing-up in the cver-pop-
ular game of goli. The mechanism
operates very simply. The players
step up to the teeing ground and
deposit their balls, in the order in
which they will be driven off, in a
metal tube whose opening is flush
with the surface. The first man to

drive off steps back a pace and
pushes a lever with his foot, which
releases his golf ball from the chute
to the top of a cylinder.

vices to any of our readers.

NOTICE TO READERS. The above illustrated and described devices
have recently been issued patent protectiomr but are not as yet to our
knowledge available on the market.
possible to supply the names and addresses of inventors of the above de-
The only records available, and they are at

We regret to advise that it is im.

?he Patent Office at Washington, D. C., give only the addresses of the
inventors at the time of application for a patent.

elapsed since that time,

¢ and those records are necessarily inaceurate.
Therefore, kindly do not request such information.

Many months have

—EDITOR.
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The “Oracle’” is for the sole benefit of all scientific students.
will be answered here for the benefit of all but only matter of su
terest will be published. Rules under which questions will be answered: 4.

1. Only three questions can be submitted to be answered. .

2. Only one side of sheet to be written on; matter must be typewritten
or else written in ink; no penciled matter considered.

guestions 3.
cient in-

Sketches, diagrams, etc.,
addressed to this department cannot be answered by mail free of charge.
1f a quick answer is desired by mail, a nominal charge of 50 cents is
1f the questions entail considerable research work
or intricate calculations, a special rate will be charged.

made for each question.

must be on separate sheets. Questions

Correspondents will

be informed as to the fee before such questions are answered.

RECTIFIER SOLUTIONS

(2149) Q. 1. C. L. Adeclman, New Bruns-
wick, N. J., asks: The names of the constituents
that form the solution of an electrolytic rectifier

of the aluminum type. ] )

Ay here are several solutions which may
be used in electrolytic rectifiers. Probably the
most favored one is a solution of ammonium

phosphate. _ The solution should be not quite
saturated. If you dissolve the salt in cold water
and then allow it to stand a few hours, the

clear liquid may be used. Another good solution
is horax in water, the solution to be made in tne
same way as described above.

PREPARATION OF SULPHURIC ACID

(2150) Jack Smith, Denver, Colorado. wants to
know how sulphuric acid is produced commercially.

A. 1. Sulphuric acid is produced hy two dis-
tinct methods on the largest commercial scale.
One is called the chamber process. Suiphur or
pyrites are burned producing sulphurous acid gas,
sulphur dioxide. SO,. The gas contains consider-
able dust which settles out before it is treated.
The gas then goes through a tower in which it
is mixed with oxides of nitrogen produced from
the decomposition of nitric acid, produced from
sodium nitrate, and the mixture is admitted into
a large chamber lined with lead and is mixed with
steam. Here sulphuric acid is deposited, the
oxidation of the sulphurous oxide being accom-
plished by the nitrogen oxides. The nitric acid
is produced by the action of sulphuric acid on

Simple set-up of apparatus for the laboratory
catalysis of sulphur trioxide and production of
sulphuric acid.

sodium nitrate. This process is being gradually
supplanted by the contact process, Sulphur
dioxide produced as in the other process is mixed
with air and purified by settling to get rid of
dust which purification is absolutely essential. It
is then passed through and over a catalyst consist-
ing of finely divided platinum which has been de-
posited on asbestos. The catalytic action causes
the sulphurous oxide to combine with thc oxygen
of the air which is mixed with it producing sul-
phur_trioxide SOs. he gas is absorbed in sul-
phuric acid highly concentrated to start with, and
if ordinary sulphuric acid is required, water is
constantly added in sufficient amount to produce
an even run of sulphuric acid, by combining with
the sulpbur trioxide. The sulphur trioxide could
be absorbed by water, but the reaction would be
extremely violent, and this violence is avoided by
using a less energetic solvent.

The laboratory preparation of sulphur trioxide
(SO,) and sulphuric acid (H.SO,) by the contact
method, is represented in the accompanying dia-
gram. Sulphur (A) burns in the air which is
drawn into the apparatus by an aspirator. The
sulphur dioxide together with the excess of air
passes into the U-tuhe (B), which is filled with
some loose material to rid the gases of sulphur
dust. The gases are dried in the bottle (C), which
contains glass beads’ wet with concentrated sul-
phuric acid. The union of the sulnhur dioxide with
the oxygen of the excess air is brought about
through catalysis by the gently heated platinized
ashestos (D). The sulphur trioxide resulting from
the action is absorbed by a mixture of sulphuric
acid and water or by concentrated sulphuric acid
if fuming acid is required in the apparatus (E)
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MAGIC BOTTLES
(2151) Q. 1. Mr. Caesar Lunk, Tabriz,
Persia, asks how the famous ‘‘magic bottle”

illusion is produced.

A. The mystery of the ‘‘wonderful bottle,”
from which can be poured in succession port wine,
sherry, claret, water, champagne, or ink, at the
will of the operator, is easily cxplained. ‘I'he
materials consist of an ordinary dark-colored pint
wine bottle, seven wine glasses of different pat-
terns, and the chemicals described below:

Solution A: mixturc of tincture of ferric
chloride, drachms vi; hydrochloric acid, drachms ii.

Solution B: Saturated solution of ammonium
sulphocyanide, drachm i.

olution C: Strong solution of ferric chloride,
drachm 1.

Solution D: A weak solution of ammonium
sulphocyanide.

Solution E: Concentrated solution of lead
acetate.

Solution F: Solution of ammonium sulphide,

drachm i; or pyrogallic acid, drachm i.

Package G: Pulverized potassium bicarbonate,
drachm iss.
Having poured ‘two teaspoonfuls of solution A

into the wine bhottle. treat the wine glasses with
the different solutions, noting and remembering
into which glasses the different solutions are
placed. Tnto No. 1 wine glass pour one or two
drops of solution B: into No. 2 glass pour one or
two drops of solution C; into_ No. 3 one or two
drops__of solution D; leave No. 4 glass emptv:
into No. 5 glass pour a few drops of solution E;
into No. 6 glass place a few grains of package G;
into No. 7 glass pour a little of solution F,

Request some one to hring you some cold
drinking water. and to gunarantee that it is pure
show that your wine bottle is (practically) emotv,
Fill it up from the carafe, and having asked the
audience whether you shall produce wine or water,
milk or ink, etc.. you may obtain any of these
hy pouring a little of the water from the bottle
into the prepared glass. Thus No. 1 glass gives
a port-wine color: No. 2 gives a sherrv color;
No. 3 gives a claret color: No. 4 is left emnty
to prove that the solution in the bottle is color-
less: No. 5 produces milk; No. 6 effervescing
champagne; No. 7 ink.

RELATIVE SPEEDS

(2152) Q. 1. E. Cornella, Mare Tsland. Cal.,
asks for the solution of an impractical question.

A. Tn answer to vour question as to whether
a man standing on the back platform of a moving
train and firing a gun at the engineer in the front,
\voqld hit him, we can assure yott that if the
engineer stood there long enough he certaiuly
would get killed. Likewise. if the engineer fired
at the man on the rear platforn;, the same result

would hold. I the man on the rear platform
fired a gun whose bullet had a velocity of 60 miles
per hour, backwards from the rear of the train the
same as that of the train, the bullet would drop
vertically to the ground. A bullet fired from a
pistol on a moving train will act, as far as ob-
jects on the train are concerned, exactly as if the
train were standing still.

FIRE EXTINGUISHERS

(2153 Q. 1. Fred Ralston, Boston, Mass.,
asks what types of fire extinguishers are con-
sidered efficient by us.

A One type of fire extinguisher (see
accompanying illustration) contains a device for
generating carbon dioxide rapidly, as by mixing
sulphuric acid with a solution of sodium bicarbon-
ate when the apparatus is inverted. The pressure
of the gas forces on the fire a stream of water
that contains dissolved and effervescing car-
bon dioxide and solution of sodium sulphate. In
chemical engines the pressure of carbon dioxide
is often used to throw a stream of water. Carbon
tetrachloride is also cxtensively used in certain
types of fire extinguishers, such as the “Pyrene.”
When a stream of the liquid is directed against
a burning substance, the heat causes it to evaporate
rapidly, forming a heavy gas that displaces the air
in contact with the combustible material.

There has recently been perfected an extremely
ingenious and efficient method for extinguishing oil
fires and other fires that have not gained great
headway. The fundamental basis of this foam

.SOLUTION
OF SODIUM
8ICARBONATE

Sectional view of well-known fire extinguisher
which produces gas pressure to force out liquid
and gas stream.

system of fire extinguishing is the use of solutions
that, when mingled together, will create a large
volume of carbon dioxide gas confined in bubbles
of persistent foam, easily ap lied and readily ad-
hering to any burning surface, The substance
forming the foam is termed foamite. The carbon
dioxide is gencrated by the reaction between solu-
tions of aluminum sulphate and sodium bicarbonate.
A1:(S0,);4+6 NaHC ,1=c30Na._‘SO‘+2 Al (OH).+
6 o

TFoamite is a substance obtained by the second
extraction of licorice root. It is mixed with thc
sodium bicarbonate solution. Foamite plays no
art in the chemical reaction, but the aluminum
ydroxide and the foamite on coming together
form a viscous fluid having a very low surface teun-
sion, and the carbon dioxide blows it into a foam
that is tough and durable. The solutions are
mixed as they are played on the burning surface.
where the mixture spreads out in a thick blanket
of carbon dioxide foam, resembling thick whipped
cream in appearance and consistency. Heat con-
verts the aluminum hydroxide in the foam into
aluminum oxide. There is practically no trans-
ference of heat through the foam. and the foam
does not soak in and cause daniage as water does.
nor oes it injure the material to which it is ap-
plied. Nothing thus far developed will equal
foamite for putting out an oil fire. and it has de-
cided advantages for use in cases of fire in build-
ings before the fire has gained much headway
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LUMINOUS PAINT:
i Make Your Watches, Clocks, Etc.,
V|S|ble by N'ght The yery latest dlscovery in the

.cIeﬂ(Iﬁt world. TaC-

tically unobtainable except u an
Pmduclng this remiarkable
nny article, emits rays of 'hhn ligh! & it poﬂ.:ﬂy visible
+ THE MORE BRILLIANT IT SHINES. Quite
do it. little anplied to the disl of your
You can coat the push

2 N
suceseded in
the surface o
in the dark. THE DARKER THE NIG|
simple to use. Anyone — you n

watch or clock will enable you to tell the time by night.
buttons or switch plnus of your'electn: lighta, mau:h boxea, and innumerable

ow

other articlen ; nmkemy n maries, etc
Bottle containing sufficient to coat meveral amall arﬁdu Price 23c. Large:
sises 30 and $1 postvald. Johngon Smith & Co., Oept.§G7 ‘Racine, Wis.

The ¢Little Giant’® ‘Typewriter

A _First Class Writing
Machine For $1.50
A perfect little cypcvntzr!u $1.50,
:.I"berl:i riro tho usmnds of peurt‘m- ;ho
oul uge typewriteri bug
hase needs and businese do ol‘wm
nn; the expense nluchcd to the pure
chass and use of » filty or seventy-five
dollar machine. To such person
confidently recommend our Little
Giant. Itis stronely made, buteimple
construction, so that anyone ean
quxckly loarn to operate nt, lnd write
d p)-‘dly By they wot h‘ o
(3] ttars oI t al
eost {reqnenuy used nro 80 grouped s to enablo one to wnu rapidly, the nul:nar-
1 to 10, and the punetunlon marks beIn( together. With this machine you can se:
your but irl tyliuwrnun love Ictun nddmu envelopes, make qut bills, and do alm:
oy kind of wor! t With each typewriter
we send & tube of ink nnd"uII nrlnted m-l.ructlonu for using the Price come
@hote $1.60 by mail postpald to any address in the world,

Every Boy His Own Toy Maker

Greatmt boys® book
written. _Tells how to
make a Pinhole Cam-|
era, & Canoe, model
Rallroad, s Telephone,

Boomerang, Telegraph Gt TE]

Instrument.,}‘ ox_ Kite, You know how luhioublo i
Talking Maohine,|| i to have gold ero Yo, |

Microscope, Electric M otor, Electricf | canaffordie. o',‘:;”’;fu““ fpished
Door Bell. Water Wheel, Paddlef | 3 ery ““woshthy
Raft, kls. a Dog Bled Sllings, Can be slipaed on and
Bird House Rnbbl ard, ete. 64| [ offin a0 Sostant,  Got'some and
es, 150 Illustmtlé);\cs: PRICE, "’2’.‘“."’:‘:" ""“"3 for 12¢,cr

postpald; 3 for B80c feor d::.pono
IONNSON SMITH & CO.. Deott.367 -Racine, Wis.

HEAL PISTOL Qs> MiniatureWatch CharmPistol

Shoots Blank Exact reproductfon of

a real pistol; actually
NE ﬂrcsRazI’BuIK CARTRIDGES
of miniaturesize. Illus-
tration is actual size.

‘; loud blnnz'hl’;; Id Ml P'hl R
t L1 aie|

d haidions completo s bag witl. cariak tod,s. BRYGE
BUANK CARTRIDGES, 506

BOYS!

Pull the trigeer and it «
tion lhou. position for Io.d[nl
on barrel, in
1.75. Also furnished with p.lrl hlndlu-, $2.50.

BOYS! BOYS!

Into a trunk, under the
bed or anywlxere. Lots of
fun fooling the teacher,
policeman or friends.

THE VENTRILO

a little instrument, fits in the
mouth out of sight, used with
above for Bird Calls, etc. Any-
one can use it. l
Never Fails. A 16-page Course on ventriloquism,
and the Ventrilo, ALL FOR 10c postpaid.

MIDC ET BIBLE
REAT CURIUSITY

Smalles( Bible in the world. Size of a
gosmgc stamp. 200 Pages. Said to

ring good luck to the owner. A gen-
ulne work of art. Must be seen to be
appreciated. Make good money selling
them to friends, church acquaintances, r
etc. PRICE 15c each, 3 for 40:. 12 -
for $1.35, 100 [or $7 Alio obtainable in Leather Binding,
with gold edges. Price 50c each, 3 for $1.25, $4.50 per dox.
Magnifying Glass for use with M |dge( Bible, 15¢

Everything about the Ku Klux Klan told in a

clear, fearless manner. Book tells alll How it

started and was suppressed in 1871—The New Ku

Klux Klap—How organized—How mcmbers are

enrolled—Oath of the Klan—Questions for Can-
didates—Creed—Objeeta of the Order—Obedience
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and the Masons—The Jews—The Masons— Real
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t:ompletc book on the Kian published. Prlce, 35¢, postpald.
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over a wan’s ha
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THROW YOUR VOICE E

Withabunce
of these bills,
it is easy for
each person
of limited
means to
appear
rosperous
y tlashing
o roll of
these bille
at the
><dproper
time and peeling ot n genuine bill
or two from the outside of the roll,
the effect created wlll be found to
be all that ean be desired. Prices,
postpaid: 40 Bllts 20¢, 120 for 50¢,
or $3.50 thousand posipaid.

Wonderful X-Hay Tube
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Ring
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and Novel
Design
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Explodmg Cigacettes

JUST  LIKE CIGARETTES.
BUT SUCH REAL STARTLERS! Thc box
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Roll your own and save money. Makes
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Price 25¢ postpaid,
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to a piano or any other instrument.
the elJect is s charming u- Il ie surprisiog.

Novelty Badges

Kissing Permil 10¢ Gorter Inapector 10c
Two very novel metal badges. nickel

pleted. tiat you esn wenr, Riving you {un

out of all proportion to their trifling cost,

:o:. uc: badge, 3 ftor 25¢, or 75¢ per
o2 p.o

ADDRESS ORDERS FOR ALL GOODS ON THIS PAGE TO

JOHNSON SMITH & CO. oeer. 367, RACINE, Wi

BLANK CARTRIDGE PISTOL

Price |
$100
of lbe la’feut i
type
Post.

appearance
of which
alone is
enough toscareaburglar, whilst, when
loaded it will probal rgly prove )ust as
etfective aa a revolver with real bul-
lets: without the T ife. It
tak, en the standard .2 Calibre Biank
dﬁes that are ob e moat
everywbere. Even the most

Great Prolecllon Axalnst
lars, ‘I’r:unps and Dogs. You can have it lying about with-
attached to other revolvers, We n ll large aum- $§
bers 1rouml tha 4th of Jgly, Well made of solid M.
RICE ON $1.00 Postpaid. Blank Cartridges 22-calss shipped by ex-
nress only. 50c per 100. Johnson Seith & Co., Dept 367 Racine, Wis.

Sneezmg Powder Mystlc Skeleton
Place a very otAn’ cinted irure10 c% pd.

smallamount

of this pow- height, vull
der on the
back of your
and and
blow it into

from it.

Serpent’s Eggs

Box contains 12 ezun Whep g\
1it with a match, each q

wwlllbe.{n
to snecze without knowln$1 the reason

why. Itia most ainusing to hear their re-
mmk aa they never suapect the real
aource but thInk they have caught it one

rorm the other. Batween the lauzhing | o0° gradusily ""*""”
und Weezing you yourself will be having | itsell into
the L e of your | ( For partles, politl. | i #nf iy
cal meotings, car rides, or any place at ?f:"l"
all where there is a gathering of people. | (oGt lof ong.

i dhoisreatea.lahe ont: Peagl Ocorgd curls and twinln about 1 n most life-
’ 25¢ e maoner. Price oer box 10c ppd,

Microphone Transmitter Button

You ean easily make & highly pensitive deteetophons by
wsing this Transmitter Button to colleck the sound wavc
You ean build your own outfit without buying erpens
equipment. It s simplo and inexpensive. ou_can install
an outfit in your home and hear conversations being heid all
over tho house.  You can connect up different rooms of &
This outBt wne used

It is being

calendars, on the 'ulI behind o I:v,u?o frame, etc.
Button ia so lizht and emall it eannot be de . Persons
can be overheard without suspecting it. \ou enn listen in on |
conversations in saother room, deaf person in the sudience
f' can hear tho speaker, Connected to &k':onorr-ph piano or
other musical instrument, mu-xa eu: heard hundreds of
lm , sy Button may be u renew telephono trans-
often mukes nn old hne “ulk-
The ideal mIcmrhono [{

mnt and is extremely peusitive. Amplifies radic signals. Countle:
sce will suggest themselves. Experimenters find the unon useful for hundreds of
upenmenu along the Iine- ete. Many fascie
mun stunts may uch as holdlnl the Button nxainst the throat op chees
to reproduce speech whhoul nund wave: 5.00 is given to anyonc who sends in &
Dew nuun'ion for the use of the Bntwn ;rsvldmx the mnnuhemren Bnd it suitable

for uso io litorature. PRICE $1.00 POSTPAID ANYWHERE.

ANARCI'II§T BOMBS "INVISIBLE INK
@ Be of " thesc | g et confidential
gﬂflgcp’!llgre“ "l‘l

mes e C e WTit-
ten with thin
the writing
MAR
B sternation thea a
‘* limburger cheese.
* The smell en-
tirely disappears in a short time.
Oc a Box, 3 Boxes for 28¢c

ITCHING POWDER

This is another g: practical joke; the intense
dlscomﬁmrc of your victims to evcr)one but
themselves is thoroughly enjoyable. ~All that
is necessary to start the ball rolling is to de-
posit a little of the powder on a person’s hand
and the powder can be relied upon to do the
rest. The result is a vigorous scratch, thea,
some motre scratch, and still some more.
10c box, 3 boxes for 25¢ or 7 5¢ per doz boxes

glass vIaIs
dropped in
room full ol

unless you know the se-
eret Invuluable for many

eyes. un for pInYIn
pncucnl )okel. Ooly 18¢ Boltle

Wonderful Instru
ment. Greatest thing
yet. Ninc sep-
arate 1rlldes in
one. rybody
deli;;hled mth n..

curious and
interesting. Lots
of pleasure as well as l

very uscful. It is adouble
Microscope for examlning the wonders
of nature. It is also an Opera Glass,
a Stereoscope, a Burning lens. a Reading Glass, a Tele-
scope, a Compass, a Pocket Mirror, and a Laryngascope
—for examining eye, car, nose and throat. It is worth all the cost
to locate even one pamful cinder in the eye. Folds flat and fits the
pocket. Something great—you need one. Don’t miss it. Sent by
wmail, postpaid. Price, only 35¢ or 3 for $1.00 postpald.

RESURR ECTION PLANT

Onc of the most wonderfu)
plants knaqwn, Possesses the
strange power of turning in a
few minutes from an appar-
ently lifeless, dry herb to a

BEAUTIFUL LIVING FERN-

———— LIKE PLANT

of a dark green color. Simply place the plant
in saucer of water, it will open up and start to grow
in 20 minutes. When taken out it will dry up and
go 10 slcep until placed in water again. Fine house

nlan‘( szummcr or winter. 10 cents each or

w2 Agents Wanted
Postage ,‘
Stamps [

Accepted
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IN DRAWING

CARTOONS

ARN big money as a cartoonist!
E Millions of dollars were spent
last year on comic strips, political
and sport cartoons, animated car-
toons, etc. Scores of new cartoonists
are needed now to meet the ever-in-
creasing demand for this work.
Never before have the opportunities
in this fast growing field been so
many, so varied or so high paying.

Easy to Learn CARTOONING at
Home in Spare Time

Regardless of how little you know about
cartooning now, you can easily qualify for a
position in this attractive, high-salaried
business. This home-study method starts
you at the simplest fundamental principles
of cartoon-making and takes you through
-every branch of humorous and serious car-
tooning. You will be amazed at how quickly
it teaches you to draw salable work. Many
students of this method began to sell their
drawings before they were half through
their courses. The training paid for itself
long before they finished it.

Learn cartooning this easy way. Enjoy
the fascinating life of a successful cartoonist
—easy hours, freedom from routine, your
own boss, and $3,000 to $15,000 a ycar for
this work that is play.

Send for FREE BOOK

Learn more about the wonderful oppor-
tunities in Cartooning and details about
this remarkable home-study method. A
handsomely illustrated booklet has just
been prepared which, upon request, will be
sent to you without the slightest obligation.
This booklet gives a thorough outline of the
cartooning field, and explains in detail this
wonderful method of teaching cartooning.
Send for it today.. Washington School of
Cartooning, Room 261-E, 1113-15th St, N.W,,
Washington, D. C.

Washington School of Cartooning, Room 261-E
113-15th St., N.W., Washington, D.C.

Please send me, without obligation, your Free
Booklet on Cartooning and full details of your home-
study method of tcaching Cartooning.

Name . .covieiunstsaeannaan R RS R
(Print Name DPlainly)
Address « .o hassceisvvcivosasaereads et san
Cityoawoeoooainass rob vk gone Stateman Floaress
(If under 16, please give age...... )

Transmitting Pictures by 1
| Wire and Radio 1

|
13 By BERTHOLD FREUND

4
1; (Continued from page 787) )
b apa s cg g S A ehdewe s ae g

transmission range of the wireless picture
transmission compared to that of the Telau-
tograph is very limited. Of course it in-
volves the reception and reproduction of ex-
tremely fine changes in intensity of the wave
energy in which the receiving station must
exactly reproduce. Atmospheric and other
disturbances play an important part here.

The last named intermediate cliché meth-
od, possesses over both the methods jus:
spoken of the advantage that no synchron-
izing apparatus is required, and the picture
goes on in the form of a common typed tele-
gram, and is received as such. The picture
can, therefore, be reproduced in the proygress
of work at any desired time. A further ad-
vantage appears in this method. It requires
no interruption or disturbance of the normal
telegraphic operations. During the tele-
graphing, transmission in the opposite direc-
tion is possible and no picture transmission
plant is required at the radio station. But
here comes a disadvantage. For the prepara-
tion of the intermediate cliché, a period of
time which may be one or several hours, is
required for its preparation, and morover
the time required for the telegraphing and
the expense of telegraphing is proportion-
ately high, and much time has to be expended
at the receiving station for the reproduction
of the picture. A picture transmission sys-
tem which shall suffice for the requirements
of practice, in reference to quality and
economy, must unite the advantages of the
above three systems in his own apparatus.

In working out this question to which
1 have devoted myself, I succeeded hy the
use of a new transmission process for pic-
tures invented by myself, to reach almost the
requirements indicated above. The new
system for which patents have been applied
in all civilized countries, and whose tech-
nical arrangements are protected by special
patents, provides—and it is especially adapted
for wireless telegraphy——a direct phototele-
graphic process—a process in which the pic-
ture to be transmitted is put at once into
the transmission apparatus, in which it is
treated on the line system in the photoelec-
tric way and is reproduced directly at the
receiving station. The transmission of the
tone values of the picture in the new process
is not affected as in the hitherto direct pho-
tographic processes by currents of varying
intensities, but by automatically controlled
current pulses of constant intensity but of
varying duration, all affected by the tone
values of the picture. Every point of the
picture for example in this way can give a
telegraphic signal of definite length, so that
the length of these signals is a measure for
the tone value. These current or telegraphic
impulses are of the same nature as the tele-
graph signals of the old telautograph sym-
bols written on metallic foil. At the receiv-
ing station in the new process the incoming
telegraphic impulses are not repeated as in
the telautograph as black and white symbols,
but immediately give the proper tone values
fixed by photography.

The process alluded to are carried on at
the sending station as well as the receiving
station entirely automatically, and with ex-
traordinary rapidity, so that the transmis-
sion of the picture at very high speed is
possible. A quantity of specifically technical
details prevent all disturbances of the pro-
cesses. In consequence of this the principles
of the new picture telegraphy only briefly
described here, has a large number of tech-
nical and economic advantages over the ap-
paratus hitherto employed.—Die Umschanu.
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viation
Brings Quick
Success

O young men of daring no other

field of work offers such a fascina.

tion, such high pay, nor such oppor-
tunities for quick success as the field of
Aviation. As yet, aviation is practically
in its infancy. But now is the time to
get in.

Amazing Opportunities
in Airplane Industries

In the automobile industry and in the moving
picture business hundreds of men got rich by
%etting in at the start.. They made their success

efore others woke up. Today, these lines offer
no greater opportunities than a hundred and one
others. BUT AVIATION IS NEW. Get in while
the opportunities are big. All over the country
there will be a clamor for trained men. It willnot
be a question of pay but of getting capable men.

Become an Aviation Expert
$50 to $100 per Week

The study of aviation is almost as fascinating
as the actual work. Every lesson is full of in-
terest. That is why it is easy to learn aviation.
You do not have to make yourself study—it is
like reading an interesting book that tells you
things you have always wanted to know. Only
one hour each evening will give you the basic
training in a surprisingly short time.

Onestudent, S. F.McNaughton, Chicago, says;
“Your lessons are like a romance, and what
is more, after oneread-
ing, the student gets

e

Fascinating athoroughunderstand.
ing. One never tires of
~Daring=— | readingthem.” James

Powers, Pa., another
student, says, “‘l am in-
deed surprised that
such a valuable course
can be had from such

ractical men for so

Big Paying
Prepare Now for One
of These Positions

Aecronautical Instructor
$60 to $150 per week

Aeronantical Engineer ittle cost.”

$100 to $300 per week
Auonmléul Con(rlt(?_r Personal
Aerophnenaren:::iur:n‘;:: e InStruction

$60 to $75 per week
Aeroplane Mechanician
$40 to $60 per week
Aeroplane Inspector
$50 to $75 per week
Aeroplane Salesman
$5000 per year and ap
Aeroplane Assembler
$40 to $65 per week
Aecroplane Builder
$75 to $200 per week

by Experienced Men

Men who have had ac-
tual experience give

ou personal attertion

hey select the lessons,
lectures, blueprints and
bulletins. They tell you
things that are essen-
tial in everyday prac-
tice. Each lesson is
easy to read and un-
derstand.

Get Big FREE Book—Now

Send coupon below for New Book, just out, *‘Op-
portunities in the Airplane Industry.” It is in-
teresting and instructive. It will show you many
things you never knew before about aviation.
We have but a limited supply of these books—
send the coupon before they are all gone.

American School of Aviation
3601 Michigan Ave.. Dept. 1421 Chicago, Ilf.
SSSOERBRSRASRELBANERUEwErSREREEEIE Y

American School of Aviation
3601 Michigan Ave., Dept. 1421 Chicago, Ill.

Without any obligation, send me your Free Book,
*Opportunitics in the Airplane Industry’’, sisa infor-
mation about your course in Practical Aeronaatics.

Name —

1
'
'

Street Ip—

City.c v e -
SSNEEESSSEEESISEEEEES

-.-State.
ssssEzsssne
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300

Illustrations
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log book of
all U.S.
Broadcast
Stations
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FROM RADIOQ’S OLDEST
MAIL ORDER HOUSE

E are the oldest established, exclusive

radio mail order house in the country.
Our motto is “Quick Shipment.” All orders are
shipped within 24 hours. Quick, prompt, cour-
feous service. We carry a larger variety of
radio parts and findings than any other radio
house in the country.

““RASCO HAS IT?”

It you are in need of certain small radio
parts that other radio and mail order houses do
not bother to carry, get the Rasco parts cata-
log, and you will find them there, anything
from a screw to copper ribbon and tele-
phone diaphragms, as well as thousands of
other small radio findings. Just to mention
a few:

. . - N CO CATALOG NO. 16 Folﬁ?it:;ns!i::l?uns
Lugs, nuts, dials, vernier dial, jacks, plugs, 2 Al Armstrong Circuits: Theso im
very kind of knob, cords, panels, screws, [‘

P o \ tmportant circuits are explained clearly, all values

[0 A few of the Vacu I in T V.T. as a

v ( . " C ' de no-step amplit I ? t frequency am-

sliders, washers, selenium, tinfoil, switches, T pitfier and detector; three-stago a 1 : wave regenerativ
A

J eTativo
crystals, cap nuts, Litz wire, cord tips, brass ler ncy amplifier: in-

) . S ps 2 x Cireui Thi Is c¢rammed fuil of
rods, resistances, name plates spring binding &-ﬁs@ usands of In addition there is

posts switch parts metal ribbnn carbon balls much z;,»lm‘u\[ In!b:ma'.ion contained herein,
g Al
binding posts, all types, switch points, switch T e e e

<

THE NEW RAS

. ; : gl
ﬁivers, lock ]waslycr'z. ca_rborll g(rlam:),_ grOlllnd If you will paste this coupon on a lg},‘,‘,’;,‘,’( Plocs o oD S.L 12
clamps, metal pointers, insulated tubing, low . ST L i e e
melting metal, antenna connectors, bus bar POst card and mail today, we |ATALOG No. 16 "(Writo o
wire, as well as thousands of other articles. will be pleased to send you our R e
We carry the Largest Variety of Small e UL L Ree cONC T SRR SR SHEITARD
Radio Parts in the World. new Catalog at once. [ I

RADIO SPECIALTY CO. N,
98 Park Place New York, N. Y. [ro == o
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Send dollar bill for
complete course in
aviation logic,writ-
ten by Murphy
McHenry, licensed

and recognized

pilot. If you in-

tend taking actual flying
lessons, you need this im-
portant, accurate infor-
mation first. Learning to
Fly is simple, interesting,
direct, and includes de-
scription of actual expe-
riences in an aeroplane.
Prepare now for big fu-
ture developments in
civil aviation. First step
is taken when you send
$1 bill for course Learn-
ing to Fly. Course is sent
you complete on receipt
of coupon and $1 bill.
AIRWAY SCHOOL

San Mateo,
Calif,

o Pin o

AIRWAY SCHOOL
Dept. 4, San Mateo, Calif.
Gentlemen:
Enclosed find One Dollar for which
please send me, postpaid, Murphy

McHenry's course, ‘“Learning to Fly,”
complete.

Name

Street, Number

CLtY it

State.

How Cast Iron Radiators |
Are Made 1
(Continued from page 785) 1

PO OO OO R

MAKING SAND CORES

The sand cores, similar to all molding
cores, are interesting in that they consist of
nothing but clean white sand, mixed with a
little core oil (mostly linseed oil) and water,
the proper shape being given them by pack-
ing in iron molds the shape of one-half a
radiator section, with gas vents inserted as
indicated in the illustration. The molten iron
always finds something to burn in the sand,
and the gas of combusion must escape. I'rom
the core molds the sand cores go to the core
ovens, in which they are subjected to a bak-
ing temperature for several hours. When
baked they are good for a number of weeks.
When the mold is poured the core holds its
shape until the iron begins to chill or set,
which takes but a few minutes, and the core
then disintegrates.

The molten metal is run into ladles lined
with fire clay, and each molder carriers his
own ladle. The average full ladle weighs
about 70 pounds. This is dangerous
work, particularly if a ladle burns through
unexpectedly and lets a few quarts of white-
hot iron drop on the molder’s feet. To pro-
vide against this as much as possible the

To Readervsvovf vvvvvvvvv
«THE EXPERIMENTER"”

You will find the best features of THE EX-
PERIMENTER preserved in SCIENCE &
INVENTION, besides a brand new *Model
Department”’.  See the beautiful Silver
Trophy cup for best model each month des-
cribed elsewhere in this issue.

v v Y v vV

~v~

e oA A AL AAAALALLAALALDS,AA S LS

molders are careful about their shoes, off
which the hot iron must run readily. It is
important that each mold be poured com-
pletely at one time, and on large work a big
ladle is run from the cupola along the
foundry by hanging on an overhead crane.

A few hours after the molds are run they
may be shaken out. The radiator castings as
they come from the molds look rather crude
and uncouth, with their dirt, scale and pro-
truding chaplets, which have become a part
of the casting itself. The rough castings go
to the cleaning room, where all the chaplets
and rough edges are chipped off.

After being well groomed in the cleaning
room the castings go to the testing depart-
ment, where they are subjected to a test of
100 pounds per square inch water pressure.
If a casting develops any severe leak or man-
ifests a thin wall it is rcjected, and the
molder is not paid for it. A good molder will
not lose over two or three castings a day out
of 40 or 50 made. The tested radiator sec-
tions are next weighed to ascertain if any of
thiem are running light or heavy. After
weighing they are stored in the boring mill
room. where they are bored as required. The
boring mills are specially built machines
capable of boring at one time all four of the
2-inch holes in the four hubs, two at the top
and two at the bottom, of a center hot water
section. If the radiator is to be used for
steam only, the bottom hubs are connected
by tapering push nipples of steel as shown in
Fig. 8. or if for hot water heating the top
and bottom hubs must both be joined together
by spring steel nipples or thimbles. All the
sections for one radiator are arranged on the
bed of a hydraulic or screw press, with spring
steel nipples in every bored hub, and then the
whole radiator is literally pushed together.
The stay bolts reaching through the whole
set, one at top and one at the bottom are then
inserted and tightened. A finished radiator is
the re<ilt.
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1Thousands Use These
Ingenious

TRANSMITTER
UNITS

.1

“lii -iiln‘a;lill..! i

il .unﬂf.‘nﬁ\ L

Here's a marvel of Engineering design—a
practical miniature transmitter, used by
thousands of radio fans and experimenters
for amplification purposes.

It is a most novel unit, having hundreds of
uses. Every amateur should have two or
three of these amplifiers in his laboratory.

A FEW USES FOR THESE UNITS

~LOUD SPEAKER T PNONOCRA  MuSK AT A
RETRANSMISSION ~ outANCT

=t

e SN

-
et | s atcuven
+GRID LEAK~ SOUARER ~AMPLIFIER =

P

~RADIO AMPLIFIER~
e ad Pt

~TALKING UIGHT~

-CODE PRACTICING DEVICE=~

e § Hg s s 310U B
\ iu"‘-” |5 e arcovte
![—om -
¥ © % AR TPALL
P NN
© g

OuPmRaG
Chp wiTn {he ARGLD POLE

~ BALDWIN PHONE AMPLIFIER~

With each unit is mailed an eight-page instruc-
tion pamphlet containing suggestions for innum-
erable uses.

Our supply is limited; avoid disappointment by
ordering today. The coupon below is for your
special convenience.

SPECIALLY PRICED

Whileithey last—
(or Two for §1.75) 95C

per unit
---------------------------‘
THE PRESS GUILD, 2
66.S West Broadway, New York, N. Y. L)

"
1
t
[ Enclosed find 95¢/$1.75 for which send me postpaid i
g one/two amplifier units as advertised. 1
B NAMO  ...eeiieiiiienieiiioiosetsiatosnantatneitenes 1
: ADDrOS8 ovvveeecccocoaosaososssssssssssssssssscccscn (]
 City, SIALD vvoueueicinenennanenconsnsansnsocsesanass 1
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~SMOKERS~
Your Old Ash Trays Avre Behind The Times

Everybody uses automatic lighters now—matches are dangerous
and bothersome—CAPITOL is an automatic lighter and
ash tray combined. It has doomed the old ash tray

/ N\

ONLY
$250

Renewal flints 10¢c each
Postpaid, insured,
guaranteed

AN
IDEAL
HOLIDAY
PRESENT

e

=

“CAPITOL”
AUTOMATIC COMBINATION

CIGAR LIGHTER AND ASH TRAY

The defeat of matches has turned out to be a rout. Even the ash tray for your home is now equip-
ped with a reliable, efficient matchless lighter that takes the place of matches thereby eliminating
the danger and the unsightliness of burnt matches lying around.

The CAPITOL is a handsome utility- simple in operation, easy to keep in order, quick, sure lighting
and 1t is handsomely finished in high lustre polish.

No better Christnras gift is on the market this year, and don’t forget this-little aid should be in

your home, too.
FEATURES

Lights instantly simply by pressing lever and re-
mains lit until lever 1s released.

‘Burns gasoline or benzine. Filling lasts several
months. Flints last several thousand lights.
Furnished in polished brass or nickel—highly pol-
ished.

A wonderful souvenir, gift or premium.

0000 0

= S = 690 Eighth Avenue New York City
'E Ll L R LN N } ] - E .. EE ... .-
= Smokerset MATCHLESS UTILITIES CO, 690 Eighth Ave., New York, N. Y.
= An Ingenious Ash Tray Gentlemen: T enclose §........... .. for one CAPITOI: Combina-
= Here it is—A trap door ash tray. Ashes and butts tion lighter and ash tray. One SOMERSET ash tray as advertised
= disappear in a touch of bulll)or:is zm;mt‘l’yl:::elfompsﬁ;l:

:-n:;l nﬁfetl'"fe"a':m ?ﬁ'ﬁ"ﬁﬁ a\:"ay with unslghtly open NAME-: . ... st s R SR < B e S Sl 5 e e ciehe o o e o T« bR
= ﬂsf‘lvl'lc':\:;edrlﬁo. all makes of pocket cigar lighters. gas
= lighters. fints, ete. ADDRESS ! g . (eemanire¥if bk i€ 58 fhnem - cRLE DEE: L0

\Vrite for catalogue—Dealers and jobhers wanted.

E Complete tray Price $3.00 Postpaid CITY, STATE R g b Rihs s < nbs gds pex- ror v 1 . kv sl bt s
F» Insured, Guaranteed. Phone Lackawana 8638
0 R R




Don’t Lose Your Rights

Before disclosing your invention to any-
one vend for blank form *‘Evidence of
Conception” to be signed and witnesserl.
A sample form together with printed in-
structions will show you just how to work
up your evidence and establish your rights
hefore filing application for patent. As
registered patent attorneys we represent
hundreds of inventors all over the U. S.
and Canada in the advancement of invens
tions. Our schedule of fees will be found
reasonable. The form “Evidence of Con-
ception” sample, instructions relating to
obtaining of patent and schedule of fees
sent upon request. Ask for them,—a post
card will do.

Registered Patent Attorneys In U.S& aad Canada

255 Ouray Bldg.,, Washington, D. C.
*Originators of form Evideoce of Conception’

WA

N WITH
AN IDEA

I offer a comprehensive, experienc-

ed, efficient service for his prompt, le-
gal protection and the development of
his proposition.
Send sketch, or model and descrip-
tion, for advice as to cost, search
through prior United States patents,
etc. Preliminary 2dvice gladly fur-
nished without charge.

My cxperience and familiarity with
various arts frequently cnable me to
accuratcly advise clients as to prob.
able patentability before they go to
any expense.

Booklet of valuable information and form
for properly disclosing your idea, fres on
request. Write today.

RICHARD B. OWEN, Patent Lawzer
164 Owen Bullding, Washington, D. C.
41V Park Ro New York City

PATENTS

for results,
ordinary value. T
Larsy o Lacey, 644 F St., Washington,

As one of tho oldest patent
flrms in America we give
inventors at lowest consis-
tent charge, a sersice noted
evideneed by many well known Patents of ertra
Book. Patent-Sense, free.

D. C. Estab. 1860

Edited By
Joseph H. Kraus

Science and Invention for January, 1927

In this Department we publish such matter
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,

and descriptions must be clear and explicit.

as is of interest to inventors 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
protect the inventor as far as it is possible to _do so.

Should advice be desired by mail a nominal charge of $1.00 is made for each question.
Only one side of sheet should be written on.

Sketches

NOTE :—Before mailing your letter to this department, see to it that your name and address are

upon the letter

and envelope as well
the inquirer or

his address is incorrectly given.

Many letters

are returned to us because either the name of

ANTI-SKID DEVICE

(984) R. P. Smith, Orange, N. J., has sub-
mitted a design for a sand distributing device to
prevent skidding of automobiles on wet and icy
pavements.

A. In regard to your proposed type of devicc
for preventing the skidding of automobiles, we
would advise that the idea is very old and has
been proposed several times in the past. We do
not consider it to be at all practical, There are
a good ‘many objetcions to it in conncction with
autombiles and not the least of them is the
fact that in winter, when a device of this nature
would be most desirable, water and ice collect
along the lower edge of the running-board and
would tender the operation of a sand-distribution

device impossible. Furthermorc, such a device
would require constant attention and would need
frequent refilling. However, the feature men-

tioned above regarding its non-operation in winter
weather would be enough to preclude the possi.
bility of making this system practical and, there-
fore, we would not advise you to prosecute it
further.

ASSIGNMENT PATENTS

(985) Arthur J. Shaukis, Haverhill, Mass., re-
quests information concerning assignment patents
on tire treads.

_ Evidently the designers of the treads were
meinbers of the organization to which the tread
designs were assigned. Thus. if the Western
Electric Company desires to obtain a patent on
one of the inventions developed by one of their
many employees, a patent attorney is given all
the details concerning the invention and naturally
the man actually developing the idea takes out
the patent. But the Western Electric Company
pays for all patent costs and the patent is auto:
matically assigned to that company. The men
employed are there for the purpose of inventing
and are paid for this work.

Assigned patents are not necessarily always as-
signed to a large organization. If I were to em-
ploy you to make a design for Tire Treads for
me and I had a market for those designs you
would have to assign your patent to me while in
my employ and then 1 could sell it to any or-
ganization at the price I desired.

CAM SHAFT
(986) W. D. Kippal, Huntington Beach, Calif..
claims to have made a number of cam shafts of his
own design which were used on racing cars with
remarkable results. Quieter operation, no break-

INVENTOR

Send for our Guide Book, HOW TO G
vention Blank, sent Free on request.

model

‘----—---—-------- your
! INSTRUCTIONS FREE.
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1 ENCES.

:RANDOLPH & CO.
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or sketch and descrintion of
invention for INSPECTION and
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ing down and slower throttle are some of

features. Hec asks our opinion of the idea.

A. We .regret to say that we cannot advise
as to the patentability of your improved cam_shaft
design unless you desire to submit fuil details re-
garding the same. However, if this cam shaft
operates as well as you describe we would cer:
tainly suggest that you proceed to protect it by
means of a patent.

its

Befare doing so, however, engage some reliable
patent attorney, such as one of those advertising
in the pages of this magazine to conduct a patent
scarch for you. There is a possibility that there
may be cam shafts similar to your own in design,
that have been patented. Such a search will re-
veal these devices. In the ecvent that nothing
is found that would prevent you from obtaining
a patent, we would advise you to proceed toward
this end immediately.

After the patent has been issued or even after
the application has heen filed in the Patent Office
you can proceed to take up the matter with some
Jarge manufacturer of automobile engines and at-
tempt to sell them the idea outright or upon a
royalty basis.

INDOOR GOLF GAME

. (987) Edward Skinner, Detroit, Mich., has de-
signed an indoor golf course and requests our
opinion on the same. Inasmuch as the idea is
worthwhile its details are not disclosed.

A. We are of the opinion that your indoor golf
course is patentable and undoubtedly you would
not find it very difficult to market the same.

The game seems quite unique and if sold at a
reasonable price would undoubtedly find a market.
As to whether or not it would pay you to patent
the game would depend largely upon your ability
to finance, advertise and sell it. It may be quite
a hit. On the other hand, it may not be looked
upon with any degree of favor whatever. There
being over a million golf enthusiasts in the United

States, it might be worth while to tackle the
venture.
GAS TANK CAP
(988) Henry Schnitzler, Batavia, N, Y., sub-

mits an idea of a gas tank cap which lifts to one
side and snaps back in place after the filling hose
is removed.

A. There has recently appeared on the Ameri-
can market a tank cap for automobiles, which in-
stead of lifting off and flying shut as indicated
by you, contains a spring and a round ball-like
structure, so that it is only necessary to push the
nozzle of the gas filling hose down into the top
of the cap. This forces the hall to one side, per.
mitting the entrance of the funncl. The ball
again automatically snaps into_place the instant
that the nozzle is removed. Unfortunately, this
type of radiator cap has not made any great suc-
cess, and it is doubtful if a spring type will be
looked upon any more favorably.

The spring type of radiator cap presents a
slightly better device than the one with the ball,
because in the latter style a slight accumulation
of dust on the surface would (unless it were wiped
off beforehand), find its way into the gasoline.
This defect would be impossible with your spring
cap.

We would suggest that you have a patent search
made on the idea, and if it has been previously
protected or if a similar scheme has been protected,
we would advise that you forget about the idea
entirely. It is obvious that a radiator cap, if
sligl}(nly changed, can also be used on the gas
tank.
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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
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to patent and trademark cases . Our offices are directly across the street
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for a patent covering your idea, Our success has been built on the
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nble to you. Simply mail the coupon and | will send you the booklet, and
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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
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friends with simple tricks taught in your very
first lesson. After that Dr. %{arlan ‘Tarbell
takes you through the entire maze of sleight-
Qf~hand, card tricks and elaborate stagediver-
tisements. Theapparently superhuman doings
of the accomplished magician becomes as
simple as ABC when you just know how.
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entertainment. Clubs, Lodges, Charity and
Social affairs—all will pay high fees to the
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work right now. Opportunity everywhere to
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details without any obligation. Mail it TODAY.
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: By W. M. BUTTERFIELD
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(Continued from page 809)
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7 inches long V4-inch thick and 2 inches wide.
Fasten with screws and glue, each end of the
cleats placed 1 inch from the edge of the
lids.

A handle (D) is used on the cabinet, it is
15 inches long and 4 inches wide and cut out
of the 1-inch lumber. It has an ornament 3
inches long secured with a dowel and glue to
the handle. This ornament is 1}4 inch in
diameter and is turned from the 1%z-inch
stock. The handle is secured to the frame
(A) with four screws and glue.

In assembling the parts the frame is first
glued together, all parts having been fitted
before gluing. This includes the lioles for
the leg-dowels and the screw holes for the
leg screws with proper fitting. The leg,
brace and foot parts undergo tlis fitting pro-
cess at the beginning also and are next as-
sembled. When both groups are dry enough
they are put together, using glue between all
parts of the legs touching the frame, and
with the screws and washers. After drying
put in the end pieces, fitting them over the
leg screw washers by cutting away where
necessary. The ends may be glued to the in-
side of the frame. The corner picces (F)
are next put in place, cutting being required
around the washers for the lower pair, as in
the case of the ends. These corners are glied
on as well as being secured with screws.

The side pieces (G) are next put on, the
holes for the screws holding them having
been bored and countersunk. When the sides
are on the bottom (G) is put in and fitted.
Both ends of this bottom rest on a lower cor-
ner piece (F) and can be secured to it with
a screw for each end of the bottom. The
handle (D) is next put on, using glue and
screws. The cabinet now roughly glued to-
gether is smouothed and sandpapered. The
Tids (H) are next fitted, smoothed and sand-
papered.

The next move is to stain, rub down and
varnish the outside and inside of the cabinet.
Maple does not look badly with almost any
stain or finish, but it is usually stained light-
ly so as to show the wood and grain in its
natural color. This stain is a hght coffee-
color, probably raw sienna was used by the
old makers,

TOOL LIST
The tools required for building the Priscilla
Sewing Cabinet will vary with each mechanic
perhaps, but he will find handy a good cross-
cut saw, small smoothing plane, compass or
keyhole saw, large hand drill or brace and set
of bits, several sizes of wood chisels, rabbiting
plane, and sandpaper both fine and coarse.

HARDENING COPPER

Pure copper, aluminum, tin, lead, and
other soft metals hardened to about three
times their ordinary consistency have great-
ly impressed officials in the Seattle testing
laboratory. The new process has been an-
nounced by Dr. J. George T. Grant of
Seattle. With a pinch of a powder which
the inventor has named volenium, Dr. Grant
said that he is able to effect some hitherto
unknown arrangement of the atomic struc-
ture of molten metals, which when cooled
become of extraordinary hardness and
strength.

The city officials determined the hardness
of the copper samples to be 114, 116, and
128. Ordinary commercial copper is rated
at 43. The certified city tests of aluminum
places the hardness of the samples at 55.
The ordinary product tests 20.1. Pure
aluminum will stand a maximum load of
11,213 pounds per square inch, while the
pure metal submitted by Dr. Grant tests
17,720 per square inch.

—Publicity Service Bureau.
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Elnto the Fourth Dimensionj

By RAY CUMMINGS
< (Continued from page 803) 1

from its physical shell which it then leaves
behind—is gone forever. Yet that too, is
illogical, for traversing a curved path such
as ours—however slight may be the curve—
one must eventually return. And out of this
we have built a theory that such a mind—or
as we call it, an Ego—untrammeled—will re-
turn sometime to take a new body. But I
must not confuse you with mere theories
when there is so much of fact which is con-
fusing enough no doubt.”

“That’s not confusing,” said Will. “We
likewise have such a theory—we call it rein-
carnation.”

Thone went on: “We have then, a void of
curved Space. Within it exists Thoughts;
material entities persisting in Space for a
length of Time. Thus Time is brought into
our Universe; but not Time as you have
described it to me. Ours, like yours, is the
measure of distance between two or more
events. But the distance is very dimly per-
ceived by our senses.”

“Wait,” said Will, “Before you discuss
Time, let me understand the other. All your
material entities are Thoughts? That is in-
comprehensible to me.”

Thone explains the new land.

Thone deliberated. “I suppose that is nat-
ural,” he declared at last. “Your substance
—as it appears to you—has a greater solidity
than the substance of your mentality.”

It was Will’s turn to smile. “The latter
with us, has no substance at all. The human
mind—as distinct from our physical brain—
is wholly intangible. And it is one of the
things we know least about.”

“Perhaps that is why it seems so unsub-
stantial,” Thone retorted. “At all events
with us mind-qualities are the basic sub-
stance out of which all matter is built. A
variety of qualities, evil and good, which
vary the resultant product, be it an Ego, or
a thing inert, all are from the same source
—a thought.”

A Universe built from a Thought! Yet
to Will then came the realization that our
realm is of an essence equally unsubstantial
—our own matter—rock, metal, living or-
ganisms, what are they of their essence save
a mere vortex, a whirlpool of Nothingness?

A question came to Will; and even as he
asked it, he knew its answer. *“Your Uni-
verse built from a Thought? Whose
thought? You start with Nothing, yet you
presuppose the existence of a Mind to think
that thought.”

“A Mind All-Knowing,” Thone answered
very slowly. “A mind Omniscient. Have

you not spoke of your own belief in such a
mind?  We call it our Creator-Mind—as |
quite literally it is.”
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“Theology,” Will said, “Of itself; that is
1ot concrete to me who am in a measure of
scientific reasoning. You cannot build Sci-
ence upon Theology.”

Thone said warmly, “Ah, but you can.
That is where you of your Earth—as you
call it—are wholly mistaken. And indeed, 1
begin to see where there is not so much dif-
ference between your world and mine as we
suppose. Let us assume we have the same
Creator, His thought to bring us and all that
we call our Universe into being.”

“Granted,” said \Will. *“But there—with a
theological assumption—the similarity ends.
You start with a Divine Thought? We
start—"

“With what?” Thone demanded.

“Scientifically speaking,” Will answered
lamely, “we have no beginuing. At least, we
have not yet been able to explain it.”

“We then are more logical than you,”
Ahla put in with a gentle smile.

“Perhaps,” agreed Will. “But you cannot
connect your Divine Thought with your Sci-
ence—or at least you have not, to me as yet.”

“But I will,” declared Thone. “We take
this Thought-Divine and find it to be a vi-
bration of Nothingness. Of what is your
basic substance composed?”

‘Thg same,” said Will.

“Quite naturally. We are then of a simi-
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lar origin—constructed only to a different
result. Qur substance, in its final state, re-
mains to our consciousness a vibration of
Thought. It is quite tangible. Let me show
you. Touch me—Your hand feels me? That
is the physical—cohesive Thought—matter,
persisting in Space and Time throughout my
| existence. Distinct from that, there is my
material—mentality. It also persists in
Space and Time, but to a lesser degree
More transitory. More varied in its out-
ward qualities, since I can fling out thought
—vibrations of good or ill—of many kinds
and types.

“Understand me, my friend. This is Mat-
ter of temporary duration which I can create
myself at will. Or—in terms of your own
realm, if you prefer—I can set into vibra-
tion, into motion, intangible matter already
existing, and by its very motion bring it to
tangibility. Can you understand that?”

“Yes,” agreed Will readily. “And you
surprise me with constant similarities to my
own world. We believe our own thoughts to
be vibrations of some substance intangible.
And when you speak of creating an appear-
ance of substance by imparting motion to
something otherwise unsubstantial, that too
we see in our world. Water is a fluid. A
stream of water slowly flowing from a pipe
offers no solidity to a blow from a rod of
| iron. But if that water comes from the pipe
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with a swift enough motion, a blow struck
against the jet with an iron bar seems to be
repulsed.

“That seems not actually the creation of
new matter, but we have another effect
which is this. A tiny rod of steel—a needle
the length of my finger—may hang motion-
less balanced upon a pivot. It is a material
body we would call three or four inches
long, by one-hundredth of an inch thick
and broad. We set it swinging—vibrat-

ing—whirling in a circle with the pivoted |

end as the center. With a swift enough
movement that circle is impenetrable. In
effect, out of that needle, we have created
a steel dis¢, one-hundredth of an inch thick,
with a diameter of say eight inches. An
area of material substance hundreds of times
greater than the needle—yet the mass is not
1icreased.”

Quite so,” Thone agreed. “Our thought-
waves have a mass infinitesimal. But like
your steel disc, they can momentarily become
very tangible to our Ego-senses. A tangi-
bility very different, yet comparable to our
bodies themselves. Less mass, yet more
power. Under some circumstances they may
alter an inert substance, as I have made
transparent to our vision that segment of the
globe over there, beyond which we see the
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city. Or they can enmesh a material organ-
ism—your body, for instance—I had meant
to demonstrate that.”

He moved away from Will, stood quiet;
and about Will he flung his wave of
thoughts, so that Will was drawn irresistibly
to him—as Bee and I were even then en-
meshed by Brutar’s thought-substance.

Thone laughed. The net of his thoughts
dissolved. “You sec? Tt is a very tangible
substance. Yet elusive as well. \We under-
stand partially its uses. Yet only partially.
Its nature is varied from a tenuosity impal-
pable, to the physical substances which form
the entities of our universe. Like that thing
you described as your Light-waves, our
Thought-substance can traverse Space with
tremendous velocity. Not a finite, measur-
able velocity, as with your Light, but with
a speed infinitely rapid.

“A thought may travel to infinity and back
in an instant. That—understand me—reclates
only to its most tenuous form, impalpable
to our physical senses—perceived only dimly
and only occasionally by a mind other than
that from which it originates. In more solid
forms its velocity is slower. But it is all
under control of our Ego-will power. Do
1 confuse you?”

“A little,” Will admitted. “I am trying
to hold a clear conception of it all. I under-
stand you have a void of Space. Must it not
be filled with something besides these
Thought-entities? Some all-pervading, im
palpable fluid?”
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“We do not know,” said Thone frankly.
“There are emanations from our immobile
organisms. Thus we breathe and eat—the
substance of our bodies is renewed—but of
that I shall tell you more at another time.
You were saying—"

Will went on: “This realm then is filled
with your material bodies. This globe we
are in—the globes that make your city—the
Ego which 1s you—and myseli—other Egos
like us—What holds us where we are?” He
smiled. “I'm groping, I'm trying to say, is
there no gravitation? No gigantic material
body holding us where we are. Out there
in the open—" He gestured. “We walked
ppqtn?’s’omething. A surface—a slope. What
is it?

“You ask me many questions at once”
Thone replied quietly. “Gravitation, as you
call it—yes, with us it is the inherent desire
of every particle of thought-matter to cling
to its fellows. Thus everything of substan-
tiality tends to cluster at the center of the
void. Only motion enables it to depart,
which is why it must always move in a
curved path—a balancing of the two conflict-
ing forces.

“You question me about some gigantic
material substance—like your Earth. There
1s none. You asked me upon what you walk-
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ed out there in the open. You walked upon
the curvature of Space. Upon a false, a
mere semblance of solidity which was the
resultant balance of the forces moving you.
This globe—this city—it lies immobile upon
a solidity equally false—immobile because
there is nothing to move it.”

‘T think I understand a little better,” Will
said slowly. “All force then, as well as all
matter, has its source in the Ego-mind.

“Of course. \We create matter. and move-
ment of matter, by our own volition. \We
have been originally crecated by the Divine-
thought ; after which we construct and main-
tain our Universe by Ego-thought of our
own. Inert substance—the mind laboriously
creates it; flings it out, solidifies it, moulds
it to our diverse purposes. Living organ-
isms—the reproduction of the Ego-species—
is similarly of our Ego-mind origin. Yet
there is a difference there. For me to re-
produce myself in Ahla, the Divine-Thought
—the assistance shall I say of the Great-
Creator—again is necessary. We have not
been quite able to fathom why it is so—but
it is. There is a difference between an Ego
and a thing inert—a vital something which
only the Great-Creator can supply

Ahla suddenly interrupted; and upon her
face I saw fear. “Your friends—those
whom you called Bee and Roh—they are in
danger. She—that girl as you called her—
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that girl Bee—is sending out thoughts of
danger. I can feel it.”

Thone said: “Try, Ahla—could you find
her? Where has she gone?”

“] don’t know. Her thought-matter is
streaming back here. I can feel it—very
faintly—but it has reached here. She is with
Rob—and there is Brutar.”

Thone was upright, with Will beside him.
Will was surging with fear. “Danger to
them? To my sister—to Rob—"

Thone said: “He has entrapped them—
Brutar has entrapped them—all unwary
since they do not know how to use these new
minds which are themselves. We must try
and get them—Oh, my friend, there is so
much that I would tell you—but another
time—not now. For if they are in danger
we must go to them. That Brutar is a
Mind very powerful.—"

And out there in the void, Bee and T were
being rushed onward. The shape of Brutar
with his leering, triumphant face swept ever
hefore us. A dark confusion of mental
chaos plunged past. Dismembered, leprous
shapes of things, which I thought I saw.

Was this insanity? I heard Bee babbling.

‘elt that evil engulfing net around us—pres-
sing us—dragging us through the darkness—

Then abruptly the scene clarified. The
darkness melted before a luminosity so

lessed I could have cried aloud with the
relief of it. The leprous shapes were gone.
Motion stopped; we were at rest, with the
net of Brutar's thoughts dissolving from us.

Rationality. Again I could think things
which were not diseased.—
I murmured: “We're all right, Bee. You

—you are well again?”

“Yes, Oh, ves, Rob. But I'm so fright-
ened.”

Brutar stood before us. “I need you—I
am fortunate to have you here. You whom
they call Rob—with your knowledge of that
Earth-place, you can be of great help to me.”

He swung toward Bee. “You whom they
call a girl—" His twisted look was horrible.
“I am glad to have you. We shall go to
your Earth together—I welcome you both to
this place where we are preparing for our
great Earthly conquest.”

He led us down a slope, into the strange
activities of his encampment.

(END OF PART V)
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for
Perpetual Motion

When SCIENCE AND INVENTION
Magazine was still in its infancy, the editors
denied the possibility of constructing a per-
petual motion machine using those forces of
nature as we now know them.

Since that time the editors have received
thousands of different designs for perpetual
motion devices, and have received hundreds
of circular letters soliciting finances for the 4|
building of perpetual motion machines. 4|

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 capacities of the o)
various machines. 1,

Most of the shares of stock for these per-
petual motion machines are being sold at a
rate of $1.00 per share, although some inven-
tors are trying to sell shares of stock at
$100.00 per share.

4
Therefore the editors of this publication ¢
say. “Just come in and show us—merely :
4

{

q{

{

P D e

SHOW us—a working model of a perpetual
motion machine and we will give you $5.000.-
00. But the machine must not be made “to
operate by tides, winds, waterpower, natural
evaporation or humidity. It must be perpet- |
ual motion.”
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