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s Tunes
Interpreted by the only mstruments worthy of mart1al arrs the
resonant sllver and brass of the band are best played
Lyon & Healy band 1nstruments, favored through three wars
and fifty 1nterven1ng years—used today 1n our Army and Navy

66Learn to Play Flghtlng MUSIC
whether you are 1n serv1ce or not Its a wonderful source of pleasure
and profit for you can turn spare t1me 1nt0 money l\/Iusrclans are alwavs
1n demand And you can soon master your favorrte mus1cal 1nstru
ment The most popular men 1n the serv1ce are those who can play
In many cases thrs ab1l1tv means mcreased pay,

Lyon & Healy
Own Make Band Instruments
Set a New Standard of Excellence

Yankze traapx, iwzl/1

The fimsh and general workmanshlp are
the finest that can be produced by the
most advanced Amencan methods, and the
materlal 1s the best that money can procure
These mstruments possess flex1b1l1ty, power,
and t1mbre 1n an unusual degree In
smoothness of scale, ease of blowlng, and
fac1l1ty of playmg 1n the extreme h1gh and
low reglsters they have no r1vals

The Lvon Sc Healy unhmlted guarantee
agamst all defects of ma
terlal and worLm'1nsh1p

I/lezrband, parading‘ covers the entlre llfe of the
t/zroug/1Mmevaux,
m rr rupturedAlma 1nstrument A thorough

tr1al allowed Mallcoupon

Sold by Lsadmg Dealer: E7/er}w/zere

Lyon & Healy
EVER YTHING KNOWN INMUSIC
52 83 Jflk kson Boulevard

|_L,_l_l_l._J_l 1.| 14.14 __\_..
LYON 8: HEALY, 5283Jackson Blvd Chlcago gwlllllllaké3|’! HS
Please send me complete xnformatron and

[:]Po
ulurP1-xce

fllustrated lmrrature on 1n-<trumentsI have 1n- Ra““3|d"s“(heatedwnh a cross()\) If I later (lCClCl€to buy, v,§|cm
I am vnllmg to mvest, |n all, about $ E] saxophone
ham; E] Mnndolln

SKho |:
| Guxtar

E
‘ Plano

Cny t Wale
lVrm' nameofmy at/zeruutrumznlm Jpacetorzg/1! U
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A 
ictrola 

for ·c ·stmas 

• 

Its priceless service in home and camp I 
1'.lahosrnny or oak 

Measured by every standard, could any gift be more valitable, more con
cretely useful, as well as more delightfully entertai11ing thar,i the Victrola? 

Second ·only to the actual physical needs of the body is the imperative 
hunger of mind and spirit for their essential ''foods"- music, literature, 
inspiration, education, comfort, and laughter. The Victrola is their tireless 
servant, bri11ging to them at any place, at1y time, the greatest art and enter
tainment of the wl1ole world. 

Victrolas by tl1e te11s of thousands are i11 daily use by our military forces 
011 land and sea. I n more than 25,000 publ ic schools the Victrola is 11elping 
to build Young America into a better citizensl1ir-. The Victrola has taugl1t 
F re11ch to our soldiers, wireless to our sa ilors a11d a via tors. I n millio11s of 
homes the Victrola is educating, refini11g, uplifting our mighty democracy . 

. 

Send the Victrola to the boys i11 camp to cheer and i11spire them! Place 
it in the home for the benefit and pleast1re of old and young al ike ! Give it 
for its value, its usefulness, its service, as 'vell as for its u11limited, wholesome 
pleasure! 

There are Victors and Victrolas in great variety from $12 to $950. 

Any Victor dealer \viii gladly demonstrate the Victrola and play any music you wish 
to hear. 

Victrola XVII • 
~tah02'3l\Y Ot ook 

Victor T alking Machine Co., Camden, N. J., U. s. A. 

One of Americas 
great contribu'tions 
to the advancement 

of mankind 
Impor tant Notice. Victor Records and Victor Ma
chines are scientifically coordinated and synchronized in 
the processes of manufacture, and their use, one with the 
other, is absolutely essential to a perfect reproductio:i. 

New Victor R ecords demonstrated at all dealers o n 
t h e l at o f each month 
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For the foll<s 
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"THE 
THE 

WOOD THAT ALL ITS USERS PR-IZE, 
WISE INYESTOR SAFELY BUYS." 

A WORD 
as to the 

Reasons and Purposes 
behind the 

Cypress Pocket Library 
Everybody likes to build, but nobody likes " repair jobs." 

Repair jobs inevitably represent a?i additional investnient without 
any addition to t•alue. 

That point is \vorth digesting. 

When you build, \vhatever you build , you like to build "for • keeps." 

Some people change their minds about styles, in building the 
same as in \vearables; our tastes develop a nd result in changes in 
our wants; but nobody changes his or her mind as to wishing to 
get the greatest possible endurance, or wear, out of the things they 
buy, and especially is this true of bui lding investments. 

Yet, singularly enough , so many people kno\v so little about 
woods and their relative values and special utilities; so many people 
think that " lumber is lumber" and never atte1npt to specify the 
KI ND of \Vood they \Vish used; so many people believe that repair 
bills are " necessary evils, "that \Ve believe \Ve shall be able to render 
a real public service by continuing the publication of THE CYP.RESS 
POCKET LIBRARY, convenient in size, authoritative in character, 
of probable ·value as a tech nical guide, and careful a nd scrupulous 
in its every statement or inference. 

We have not, and do not, by any means, recommend the use 
of Cypress without discrin1ina"tion; Cypress is not the best wood for 
every use; but where it IS appropriate it is so eniph.atically (and 
demonstrably) the one best wood that the niany should know 
about it instead of the comparatively few who formerly profi ted by 
their special knowledge. 

WRITE FOR V OLU1'IE I , \Vith full text of U. S. Governmen t 
Report on · Cypress, and containing complete list of all the 43 vol
umes in the library. Then write us for the volumes that will best 
serve you. 

I t may be of interest that many of the volumes of The Cypress 
Pocket Library have become established as standard \Vorks of 
reference text-books-in a number of eminent educational institu
tions and Govern1nental Departments. This is a gratifying tribute 

• td the broad and helpful spirit in \Vhich these booklets have been 
produced, and n1ore than justifies the theories behind the original 
pioneer idea of such a Library for Lumber USERS. 

Let ou.r "ALL-ROUND rlELPS DEPARTMENT" help YOU. 01tr entire resottrces 
are at' yottr service with Reliable Counsel 

. 
SOUTHER N CYPRES~ MANUFACTURERS' ASSOCIATION 

Jf.19 Hibernia Ba11k B1tildi11g, ll'ew 01'leans. Louisiana. 
"' 1~49 Heard National Bank B11ildi11g, Jacksonville. Flcrida 

I NSIST ON TRADE-MARKFD CYPRESS AT YOUR. I..OCAL LUMBER DEALER'S 
IF HE HASN'T IT, LET US KNOW IMMEDIATELY 

0 -
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Hold your present position while training. 
Our experts will instruct you by mail. Only your 

spare time is required. You are directly under 
practical draftsmen and engineers . You are taught exactly 

the work required in the drafting rooms of big concerns. 
No time to put in on unnecessary studies. This means thor

ough instruction and early graduation. 

$1 00 W k Draftsmen earn good salaries in nor• a ee mal times. They command extra high 
salaries now - and the tremendous 

work to be done aft.er the w ar ·will bring a permanent and intensive demand for g ood men. 
l\llake you r spare time count now for a higher salary and a better position. 

$25 to 

Auto and 
Gas Engine Course 

AJl nOOut al1tomobi1e rnechenisn1 
- it8 con stn1etion. oporat.ion and 
REPAI R - taught by ma.ii. You 
train d ireetl y unde r the Chicago 
·•1'ech" auton•obi.le e~oerte. Splen · 
d id opportu11itie6 open now. 

Learn All This In 
Spare Time 

Princip)ea of t h e Automobile • 
E ,·ery point. ma de clear about tho 
btL.,i~ prinC"iples of propulsion, power, 
l·ran.8miuion tJYl!ltcme. cto . . ete. 

Caeoline Enginea. . .\ ll about the 
different. t)'l)os. A cornvlete couree 
in Sta& e llt(ino construction, opera· 
tion a nd renai.ir. 

Power Ptanta and Tra narnia
aiona. A r>vliet1.t..ion o f 1)0 \\'er. by 4--
6--8~12 c:i.ylinder engines. Ty1>ee of 
clutcbee. Cea.rt, Drives., A:x.lcs, ate. 

C.rb uretora and Fuel Supply 
Syatema. All methods d emon
et.ratcd. Fuel \•t1.luN. H ow to teat. 
OMOline and air mixtures . Regula
tion, etc., ate., etc. 

Lubrication and Coollna. All 
about oils a.nd l1ow to taat t.hon1. 
Splash Rnd eirculating ~t..e1))8 . 
Operation in different. ears explained. 
Diagrams, etc., etc .. eto. 

Batteriea. E lcct.r ic&J prlnciplce 
emlained. I natruotlvc d i.narama of 
"'·iririg and conne otiorus. etc., etc. 

Mag-neto l sniti on . P rinciples 
and vra.ctiee.I opera tion of va rious 
t ypes and eyston1s with diag:ram!f. 
Generation of c urren t. F ield. ar
matu re. high a nd low tension. all 
explained. Com plete in c\•ery poin t. 

St.artln g and Liarhtins Syatem a.. 
All rnodem meth od !J. S tarters -
&Dark , m ech aoical, a.i_r. acctelyue. 
electric, b~ttery-sbo,vn in detail 
wit h diagrams nnd fulJ oxnlaoa· 
t iorus. Charging. J\1otor a nd gen
emtor a<Uu11tu1ont-8, et.c .. etc. .. 

Know How to Fix Troubles 
l\•loat comple te instruction in au to 

rcoair work. Equips Yot1 for high 
Dl\Y or to start u. b usir1etie. Big d o
mund for tra ined repair men . 

WRITE 
Send the coupon and get cata

log and all in£ormatlon now. 
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FREE Instruments 
Every student of the Chicago 

"Tech" Course in Draftsmanship 
receives this set of instruments. or 
a cash credit in case he already bas 
a set. Thes e instruments are of the 
same make and sizes as used by 
high salaried experts in drafting 
rooms of factories, shops; railroads, 

etc. You use them while learn~ .· 
Ing-then take them right int.o 

'----------. ...... your practical work. 

Easy Payments · 
The fees for Chicago ''Tech'' Coorse,s ai-6 very moderate-nnd yoa 

cad pa y on easy t erms . And also-you obtain in a few months Vt·hat 
it "'·ould take aeveral years to acquire by ordinary methods. · You ean 
stet o~ ~Rrly etart. Yoo 11 re soqn ready to take a paying position and 
to quickb-set baolt the oost ol irour oouno. 

Send the Coupo~· . 
The sooner you are prepared the sooner you will be holding a job 

that pays a large salary and opcna tho way to advancement Many ex· 
ecativea. S{enera.1 managers and superintcndenta began aa draftsmen 

Other mstitutions ask you to pay 6nit"-and then to find out later 
' how well qualified you are for this profession. We send the tree !Csson 

flrst and place you under no obligation at all.• Discover your Qoalifica· 
tions before you pay anything. 

'l'he coupon will bring the Test Lesson, free. Also information 
about the profession of Draftamanship and d etailed facts about Chia 
eago ''Tech'' methods. the fees , terms, etc. Mark With X t11e branch 
you are interested in-or if fn doubt about which course to take write 
a Je tter stating facts about yourself and asking our advice WhiCh will 
be freely given. Mail e ither the coupon or the letter today. 

• • 
Chicago Technical College, 

· 131 Chicago "Tech" Building, Chicago 
Without obligation to me. please send me your FREE Test Leuon and 

othei· inte resting literature covering the s ubject indica ted beJow. 
Mark X OJ)PoSite work in which you are specially interested. 

0 Architectural Draftinll 0 Sheet Metal Drafting D Estimntinl!' 
D Machine Drafting D Builders' Course D Surveyfag. 
D Electrical Drafting 0 Plan Reading-Builders D Map Drafting 
0 S truct ura l Draft ing 0 PlanReadingaShop &-i en CJ Aut:Ol • nd Gas Rn&I• •• 

Name ••• ••.. . ...... • ......• ••.•••••. •• •• •...•..•.. . .. . ... .. ••••• ••• • •···· ·· • • •a ••••• 

Addresa ..... . . . , ... . . . ... , • • . • • • • . . • . . . . . • . . . . . . . . . . . . .. . . . .. ... . . . . .. . .• . .• •• •.••• • 

Citl-~. .. ..... . .. .. . . . . . . . . . . . . . . . . . . . .............. State . . . .. .. .. , . .. ..... : ..... . .. .. 

College or Home Studl·? St.ate wbicl\ ... . . . . .. . . ..... . ... .. . . . .. . . . . . . .... . .... . .. . 

' • 
• • • 
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REGARDL ESS of your age or classification, or \vhether you are in 
the draft at a ll , the d e1nand for men in the a utomobile a nd 

t ractor business has opened opportun i tics never before kno,vn
out of the Army as \Vell as in the Ar111y . 

In civilian life thousands of high pay positions are calling for me
cha nics- thousands o f ne\v garages a re needed . Reduction in the build 
ing of new cars forces greater use of old cars that must be kept in repair. 

Increased Truck and Tractor Demands 
Motor truck ha uling to a n enonnous extent is nO\\' supple1nenting railroad hauling, 

a nd snore trucks are bein g put into use every day. 1'hcy arc a 'var necessity. \Var 
needs have n1ore than doubled tractor production. Thousands of t ractor mechanics 
and operators needed at once a nd this great need for tractor n1en is dail'y increasing. 
Hundreds of t housands of 111otor n1echanics have gone to t he Arn1y a nd more thousands 
a re going. Ne"· 1ncchanics 111ust be had for essential e1nploy1nent at home at high pay. 

Learn Here 6 to 8 Weeks • 
ID 

Earn $100 to $400 a Month 
Easy to learn b y the Rah e Practical Method. Da ily work on real Autos, 

Motor 1' rucks, 1'ractors, Poser Fa nning Machinery a ud Gas Engines. of a ll kinds. 
Acres of floor space. enormous equip1nent and numerous J\1aster l'vlechan1c Instructors 
1nake sure you \\'i ll get \\'hat you can1e for, \vhethcr training for the Army or 
civ:lian expert. No books used. No tools or 
"extras" to buy. Plenty of opportunity to 
earn par t · living expenses while learnin g. 

If in the Draft Prepare Here 
The Rahe Training Certificate has cna~Ied 

hundreds and hundreds of men to pas.• mto 
the Motor Transport Divi~ions of the Army for 
service behind the lines, and at the higher 
pay provided fo~ this ser vice. Un.uS<'.d 
tuition refunded 1f you are ca lled 'vh!le in 
school. Don't fail to learn all about this. 

Specia l Tuition R a t e Now ! 
Every ambitio us man of mechan

ical inclination, 16 years and over , 
now h a s a ready c hance to ge t into 
h igh pay, interesting and a greeable 
e mployment. Write for particular•. 

-

Write, or Mail 
Coupon Now! 

r- ----------------
Rahe Auto & 
Tractor School 

(Oldeit and Clr•al""11t ln ta.fl \forld) 

2885 Oak Street 
KANSAS C ITY, MISSOURI 

Ma il t h is Coupo n 
t oday, clvin g ace and 

occupa t io n , for 7- Day 
Tria l Offer . Bi t Illus. 

t rated C a talo g a n d Op
p o rtu n i ty Book •.••.. , . . 

FREE 
~amc ___ ·------ - -__ .. _____ ... --- ------:--

Age _________ _____ OccupaUon.---------------------
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·YOU MEN The country needs more trained, graduate 
electricians. · Thousands have gone into the 
Government service and there is such an unusual deLISTEN 

mand for competent electrical men that I am making a wonder-
ful offer at this time. HERE IS· YOUR OPJ>ORTUNITY~ 
I want to send you my splendid offer now . 

. 

D on't hesitate because of age or experience: Y oung men, boys 
and old men must no\v fill the gaps and keep business going. 

DO YOUR PART. Prepare yourself for a real position, by my Home 
Stl,ldy Course in Practical Electricity. I am Chief Engineer of the Chicago 

Engineering Works. I have trained thou·sands of men and can help you better 
than anybody else. We also have large splendidly-equipped shops where you can . 

come at any time for special instruction \.vithout charge. No other correspondence 
school can give you this. 

SPECIAL OFFER: Right DO\V I am giving a big valuable surprise that I cannot 
explain here, to every student who answers this ad. \iVrite today ! 

eek . . 
Go after some real money. Qualify for one of the thousands of 

splendid positions open. All you need to start is a few months snappy, 
practical instruction from a competent engineer. Come to me- N OW. I'll give 

you my personal care to ensure rapid and efficient progress. My course is in
. tensely practical. It is highly condensed, simplified, up-to-date and complete. I 
am so sure you will make a splendid success in this study, that I will Guarantee 
Under Bond to return to you every cent paid for tuition, if you are not entirely 
satisfied when you receive your Electrician's Certificate granted. vou as a gra.duate 

of my school. 

FREE-Lessons and Outf·it-· FREE 
• 

Send me the Free Outfit Coupon at .once. Do it now/ For a limited 
period I am making a slashing cut in the cos.t of tuition, and giving each new student 
a grand outfit of Electrical Tools, M aterial and I nstruments-. in addition-Abso
lutely Free. I \vill also send you-free and fully prepaid- Proof Lessons to show 

you how easily you can be trained at home to enter this great profession, 
by means of my new, revised and original system qf mail instruction. , 

:.••··························· ······························································································· -------ACT PROMPTLY --
Get the . full benefit of this great offer. Send the § 

Use this ''Free Outfit'' Coupon 

CHIEF ENG. COOKE, Dept. 31 
Coupon or a postal for free information without § 
delay. Do it now- before my free offers and guar- § 
antee are withdrawn. ~ ---• 

441 Cass St., CHICAGO, ILL. 
. , I 

StR: Send at once- fu lly p repaid and entirely free-complete 
particulars of your great offer for this month. 

CHIEF ENGINEER COOKE -E Na11ie . ......... . . ..... -: ................. .... ..... .... . . -: --------• ----
Chicago Engineering 

DEPT. 31 
Works Address . . . .. ........ . . ........... .. .... . ........ . ... .. . . 

441 Cass Street CHICAGO, ILL . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
5 
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THOUT training you ai:e a diamond in 
the rough. You can't make the most of 
your natural ability. Your real value is 

hidden-always will be until you cut away the rough spots 
and polish up with practical training. That's all you have 
to do to put yourself in the position where you want to be 
-and where you rightly belong. There is no secret to suc
cess. It is just a question of mentally equipping yourself 
with practical training. You have the same chance as the 
"other fellow"- if you train. What are you going to do? 

hY Not Get 
a Better ob2 

What '\>vould it mean to you if ing can you capitalize on your 
yoursalarywasdoubled tomor- natural ability. If you can get 
row? What would $5.00, $10.00 what you are now earning 
or $20.000 more a week enable without training, think what 
you to do? It would mean a you could make with it. You 
whole lot more pleasure in have a lifetime of work ahead 
life-a lot more satisfaction, of you- so why not put in your 
wouldn't it. Then why not time in congenial, profitable 
get it? You can! It is not im- work. Thousands of American 
possible or even a hard task. It School Students will tell you it 
is simply a matter of fitting - pays to train. Let us send you 
yourself for the posit ion and some proof of what our training 
pay you want. Only by train- has done for others. · 

Wonderful O••ortunlties 
await Trained Workers 

If you are untrained, take a look into 
the future. Now that the war is won, 
there is a period of reconstruction com
ing which will mean unparalleled oppor· 
tunity for men who can think and act 
for themselves-trained men.· The war
tom countries of Europe must be re· 
constructed and America must do its 

Do Yourself 
a ·Favor 

Make up your mind today to fit your· 
self for a more congenial position 
and bi.;rger pay. You can do this
euy-if you will devote a part of 
your spare time to study. Keep on earn
ing while you're learning. Check and 
mail the Coupon for Big Free Bulletin 
and details of Money-Back Guarantee. 

amerlan School 
of CorresDonclence 

.,. ••• C-1l01 

Chlcallo~ U. s. a. 

share. America must also catch up 
with time lost in its own industrial ac
t ivities. If you want to share in the 
prosperous times ahead you can do it. 
Get busy-now-and fit yourself with 
practical instruction that is guaranteed 
to satisfy you, and, therefore, guaran
teed to make you make good. 

Pt.OSI: SDtD MC 900KLIET AMO 
TFL&. Ml: HOW t CAM FIT MTSIL .. 
FO.c THIE POSITIOfl MARKED X 

..... Bigb School Graduate ..... Lawyer 

....• E lectrical Engineer ..... DuEincss Manager 

...• Elec. Li;:ht & Power Supt ...... C<:rtified P ublic Accountanl 
.... Hydroelectric En1:inccr ..... Accountant BDd Auditor 
..... Telephone Engineer ..... Bookk eeper 
...• Telegraph E ngineer ...• StcnogT&pber 
...• Wireless Operator ..... Fire Insurnoce Expert 
... ..Architect ... MSanitary Engineer 
.... .Building Contractor ..... Master P lumber 
..... Civil Engineer ...• nesting and Vent. Engl.-
..... Structural Engineer ... -Automobile Engineer 
. .... ~lcchonicnl En:::inc:cr •• -Automobi1e Repairman 
..... Sl1op Superintendent ... ..Airplane Mechanic 
..... Steam Enginw.r ..... t:enernl Education Course 
.• .J>raftaman and Designer .. _Com_n School Branches 

Name··---·· - ---...... ······-···- . -·----·--·,.·----

4ddress ····--········-·---- -···· ····· ..... _ ..... .. .•.. .. ·- ·· ···-······ 

(l 

Popular Science Monthly 

Be 
An 

Artist 
Cttt'CIC f"Rof't 

MllGJllZINf: 

. G > 

DRAWi BY~ 
14 YEAR OLD BOY 
Tbo above cartoon was d rnvtn b.>· Maa:ler Bob Rrennan of the 
Wa.-th1ngt.0nSc:booJ ol Arl. ft.vb wr1wa that b" is se.liinJt bis 
work and that ho Is c.rl.UC)nilft on a &mall pup(!r in Evansville. 
lnd. Be ii bvt.OhOOf our many a1ude nla o.nd IP'ftdUate3 w ho Ol'O 
mat.ins money u cutooo iaLs, illu• trl\lOr"tt and cki.airn~s- - .. 

LEARN BY MAIL AT HOME! 
8' our new llW!thod of.teaching drawing b1 rnail YOO can learn 
in 1our own homo1 in a sho rt tiluc. ~t inw I.hi.a taae:in.atlnK 
work 1ou~1r ana earn $50 1 o S 100 or rnon; per wa-ck I 
T he study la faee.inatin8'. Only a few minute9a c!ay! r-Ia.ve your 
own • tuoio or 11ecure h ti;rh-!'a1arlcd pc".>$11 ion. Or work in spar"' 
time. 14.any etudenta oarn while tlkiy are l"-a.tninir. 

FREE ! BOOK AND ARTISTS' 
• 9tJTFITl WRITE ·TODAY 

A eompl~te outfit free to aJJ stud~nta. lncludoa ove_rythlng 
required to produco ,bundr"'(J' or ct<>ll&r"& wor1h or p1e1.urt ·a . 
Writ:& ·t~y .. · Special term.a to a limited number of now 
fftndent.a. Ma.11 _poetal Of..lett:er for bea utiful 8onk1et. c•ttnw to 
Become o.n Ar.tttt, ' ' fll1~ with drnwinp and fnll pa.rtieutare 
of our e x t.ra0rdioary offer: Oo it now-b~forc yo u £orvot. 

WASHINGTON .. SCHOOL OF ART, Inc. 
1111 H Stnat, N. W. Washillgttl, D. C. 

A Complete Conservatory Course 
By Mail Wonderful h<>:ne study music I08sons under" 

great >--neric:m and European teachers. 
Endorsed by Padcrewsi.;. M;,ster tca.c~ers guide and coach 
:rou. Lessons a marvel of simplicity nod completcnca&. 

Any lnatrUment or Voice :~~u;~ 
are interested in-Piano Rannonf, Voice Public School 
Music, Violin, Cornet. Maildolin., Guitar 'rBaojo. or Reed 
Organ- and we will send our FnEE CA ALOG covering 
all lnstromental and vocal courses. Send NOW. 

UNIVERSITY EXTENSION CONSERVATORY 
1181 BleseJ-Myera Bld1. Chlca~o, lllinol• 

Better You• 
Position 

~are for • ~anent oosJtloo now and after 
tb.er War. 8.au'f"•Y_ rn.tBo Inspectors are.alwa1• ln line 

for adnncoment. No ago llmlt··onlr common achool 
od~ation r:eqw:rea and threemontbs• homo study. M,lebtr 
...... ......,. ']Id _ • .,,. ..... 

A RaiJ:r~ 'll'aIDc W-pector aafenards the ll•es of th• 
DUbUc ao .p,..r.eeta bbl "°"'f&D>'.'• 1ni.r .. 1&--an l""'°rmtl 
position. Re'• P.aid to travr anQ obscrTtt, Worts for. aod 

oz.I)' lo QOnneetton with. railroad ofticlaJa.-.that'• • bJ' h•"• 
bound to aiD a po1;1t1on of trus.t. 

@Ul>dzecla llffded ,.,.ht now- U>ousand• laler . 8tadp 
for ~ t.hret'I mont.bts ··we'll arrtnae for the 

-b.1£;. ~J.,. ~~~ ~~ ..n~!i':!'it ! 
Immediate -·~·- ...... kid De i.u. oll -write todU". Ad4Nlll. 

a nd let' • eee what 700 nn do with It. 
Cart(W)niflta and ilh1¥1rators earn fromS20 
to Sl25 or more ~r week. M.1 practical 
system of personal individual leseon. by 
mall will oevelop )'Onr La lent. ll'iftocn 
years• !'ltlecessful \t1ork for newepapers 
and matruines q uali&!!'I me to lead\ r ou. 
Send aketch or Unct. ~ w j th &c in •tam.,. f or test leA-son p late: al$ti eollec
tion ot drawlnrni tihowtna poulb ilitiee f or 
YOU. Ste&U lf014r ao~. 

The Landon School:!~"~~:,:.~. 
1451 Schofield Bide •• Cle .. la-.::n:::d:.:· O~~::'._~=~----

Uncle Sam Wants Help 
Thousands Men-Women, Wanted 
• . l11lw1JM11l Cl1rl $11•11 ~ •• Casto•s l'llsltlaa S 14111$1• 
•. P1St1mct Cltrl SlD .. $15'0 •• l1temal In- $ .. ti $1D 
•. Pnl!lfflct C1nl11 Sl• ti $15'1 •• Stn11n•llar $12118 ti $1511 
•. bnl Mall Carner $63411 $2111 • • CltrlatWaslll"'118$110011 $1509 

Name .... . ... . . . ..• . •. .• ••• •••••••••• • •• •••• . . , 

Add_reas-· •. . . . .. . ••....... . ...• , .. ..... ••. • •• • , • 

Sign your name a nd address and send us this COUJ>On 
immediately. We will immediately send you (I) a 
fuU description. of the position checked. (2) a list of 
many U.S. Govt Jo~s now open and directions telling 
how t o get free coach ing for the position checked. 

Franklln Institute, Dept. Y1U, Rochestff N 'Ir 'ed 
1 v~~Y, rs.~ • materra 
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HAWKINS ELECTRICAL 
GUIDES tell you just what 
you need to know : : : : 

Flexible Covers 

Handy Pock et-Size 

10 Volumes 

3500 Pages 

4700 Pictures 

Do you want to know the facts about 
the following electrical subjects ? They are 
all covered in Hawkins Electrical. Guides. 
No 1 Cootai1u 848 1>3ges. 388 illuat-ration&. Efect·rical e:igns ond syr:nbols-ata.tic nnd 

• current elect.ri!lity-pri1,oit.rv cotJ~ooductors o.nd ioaulatora- ·rcaistanca nnd eon· 
dl1otivit.v- maguetiam-induotion coils--dynamo prinoiolee~lassea of dyuomos-armaturea
"'indings-con11nu~o.tion-bruahes. etc. NO 2 Contains. 348 P&.xos. 394 illu!tro.t.ioha. Mot-or 1>rincip!es- armat t1re react.ion-motor 

• at.arbiug--ca.lcutations-br n_ke horeePOwer--seloction nnd in~ta11at.iou of d.\•nn.mos an.d 
motors- galv1~oomotcra - elandurd cells-current mcuurcmeot - resistance mca.surameut. 
voltmetera- wattmete.rs-watl hour metcrs-operatio11 of dynamoa--oper11tiou of l)lOtorfl, etc. NO 3 Cont.ai~ 300 1>ag~a. 423 illustrntions. Distribution 1U·4lto111a- ,,·irea a11d wire cal-

• .. culat.ioon-i.D!ido, out.side aud und ors-.rouod "'irinc-~n flnshera- lightning r>rotectioo 
-rccti6ar11--atorage battery systems., ete. No 4 Contains 270 paices, 370 illuaLrations.. Altern1\tiog current princ1oles- alt.ernatinJt 

• current diagra1~thc I>O wer {t\ctor--altcrnator prineiples- altcrn11tor consiruetion-
win.diog3, etc. · NO 5 Contain3 320 DllRC8, 614 il.lustmtiona. A. C. ~fotoM!l--eynob.ronous nud induction 

• motor oriuclplu-A. C. co inmuta.tor mot.ora-inductio11 mot-0re- tran8formet'a: losses, 
construct.ion, connoct-ion$, tes t.s--conv ort.oni-roeti6crs, etc. . NO 6 Contains 298 . page.1. 4.72 ill ustrations. Altern11ting et1rrent aystc1ns-11w·itchin.1 

• dovicos-circuit- b-rea.ke rs-r ela.yd-liJchtning protector ap1>n..ri•tus-rcgulating dcvicel't 
--8Ynohronous eonde.oeera-i11dieat,ioc dcviecs- 1netors- power factor i.ndicatore-w&\.'8 form 
moae-urement.-1i:witch boards. etc. .... NO 7 Cont.aillB 316 l)agoa, 379 illllStratiooe. Alternating curre11t, wiring wwcr t11tatione 

•. - turbines: manuacment eeleetion, location, erection, teeti1ig, running, eare w1d repair 
-telcphonca, etc. .. NO 8 Contains 332 pages, 436 illustratione. Telegraph--sitnultaneoua teleg:raphy and 

• telephony-wirel ta- clectric bclle--clect ric li&hti0&-vboton1etry, ete. No·: 9 Containe 32Z pages, 627 illustrations. Electric railwa.ys--electric loeomoti\•es--car 
• lig hting- ·t.rolley car oporatiou-miscellaneoua a.01>licatione- olotion piot.urca.-gu 

enc-Ina igl'.lition- auto1n c:>bile scl(·startent and liaht·in& eystcme, electric vehie1ca, etc. NO 10 Coot.aina 513 pages, 590 illustrat.iona. E levatora-cranee- pumpa-a.ir comorCMOrs 
• --etcotrio heat.ing--clcctric woldina--eoldorin& and brazinc-induatrial electrolyeil 

-elcctt.ro-olat.ing-elooL~tberaoeutioe-X·rays, otc. 
Alsc:> a complete l 26-orucc ready reference index o( tho complete library. This Index. baa been 
planned to render easily accessible all t.hc vaet infor1natior\ C01lt.Aioed in. the 10 E lectrical s:;u.idea. 
There a.re over 13,500 croaa refereacE!:!J. You find what you ""ant to know in•tan l ly. -

TESTIMONIALS . 
"Hawkin• Electrical Guides are priceles• to me. They are t h 11 most 
concise treatise on electricity that h ave come into my reach.'' 

W . Francis Green, Phila. Electric Co., Philadelphia, P a. 
"I would not par~ with Hawkins Electrical Guides for ten times their 
coat if it were impossible to replace them." 

<;arl F ortes, Benicia Arsenal. Benicia, Cal. 
"Thro u g h the help I have received 
from my se t of Hawkins Electrical 
Guides I have secu red a pos ition 
which pays me 1003 more than I 
was receiving' before I owned the 
books. "-Harlem Day, Centralia, Ill . 
" I 6nd the Hawkins Electrical 
OILtides very h e lpful in my ever y
d ay work.'' 

J . W. Sut e r . West P enn. Tractio n 
' Co., P ittsburg h , Pa. 

$ 
• 

A 

NUMBER 
A 

MONTH 
7 
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Y ou need. specialized knowledge today if 
you are to .master electrical forces and 

command t~e high salary of an electrical ex
pert. Success in electricity wil'l come through 
your ability to acquire and use the special
ized knowledge of others- know-ledge collected 
and condensed in Hawkins Electrical Guides. 
Just think how much these books will help you. 
In Hawkins Elect rical Guides you always have at 
hand for immediate reference or study, a wonderful 
work containing 4, 700 illustrations and 3,500 pages 
which cover all the subjects, principles, theories, prac
tices, problems, troubles and ways of doing things 
electrically. If you are an Engineer, Electrician, 
Mechanic, Helper : or Student, "Hawkins Electrical 
Guides" are a necessity in your dally work. 

The set contains ten helpful and practical volumes- writ
ten in clear, concise language-easy to understand-no 
wasted words- full of up-to-the-minute electrical lmowl
edge which you can apply to the problems that come up. 

ELECTRICAL GUIDES 
The guides are pocket size. You can carry a volume 
about with you until you have mastered its contents. 
The subjects are indexed so that you can find yow· 
information instantly, arranged in the form of questions 
you would ask and the answers an expert would give you. 
It's like having a famous Electrical authority always at 
your elbow ready to answer any questions you ask. 

The Guides are truly beautiful books with flexible covers, 
gold t itle and edges and are well printed in large type on 
high grade paper. They are a pleasure to study and possess. 

The Whole Set Shipped 
Toyou Free Sendnomoney. You 

. · must see and ex-, 

amine the Guides before you can realize · how 
valuable they are. It will cost you nothing 
to look them over. Use them in your work 
- pick up some information that will 
increase your earning ability. Decide , 
for yourself that they are the most 

THEO. 
AUDEL 
& co. 

72 Fifth Ave. 

complete and clearly \vritten elec
trical books ever published. Every book · 
is complete in itself but t he entire set 
is the best bargain. Accept this un
usual offer now-mail the coupon 
today. If you decide to keep the 

· books you can make settle
ment at only $1 per month, 

NewYork ,N.Y. 
· Please submit me 
for e~anti11ation 

Hawkin• El•ctt'leal 
Culdee (price $ 1 ••ch l . 

Ship at once, prepaid, 
the 10 numbers. If satis-

factory I agree to send you 
$1 within seven days and to 

further mail you $ I each month 
until paid. ~ 

USE PENCIL 

until paid for. 
Slgnat11re .•. .•........ •••.•.• •. •••• • • 

O ccupation , , , . .... .••.•.• •• •••••• • . , , ••••• .. 
£mployed by .. ...• ••• • ••••••.• ••••• •• •••••••••• 

Residence .... .............. .... . ... ............. ... . 

. . . . ~ . • . .. . . .... • ... • ......... . .. Pop. Sc . .Jn.n.'19. 

~opyngh "d material 
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Lea•n.K·_I· Shor 
-Simplified St'!_!!~graphy-

Be More Than a Stenographer 
K. I. Shorthand, ' vhich you can lea rn 

in five evenings (then acquire speed), is 
your shortest road to high sa laried, re
sponsible positions. · 

I t \Vill make you 1naster of your job as 
ste1iographer or secretary, enable you 
to " give 100% satisfaction to your e1n
ployer and by increasing your a ll-'round 
efficiency put you in line for rapid 
advancement. 
· You will need t he b ig help t hat l(. I. 

S hor'thand wi ll give you in forging ahead 
during the period, no'v here, when in
dustry resumes its pre-war "stride and 
business booms every,vhere. You can
not \Vin the fight for fa 1ne and fortune 
hidden in the ranks of the unskilled. 
K . .I. Shorthand will bring y ou right 
irito .the front ·office \vhere you ca n 
learn the "inside" of the b usiness and 
get a chance to shO\\' " ·hat you ca n do. 

K . I . Shorrliapd ]M8/tm6d 111.v vromot1on frmn sum1J{J1"a'Pl1>r 
to ezecut!ct: noio he de-pends upon 11 more t11a11 ever. 

The best of it is that K. I. Shortha nd ' viii be your efficiency-aid all through your 
career, for mark you, this is the speed-writ ing pract iced by men who do things in a ll 
r anks-not only stenographers. Constantly it is depended upon for 1naking i1nporta nt 
or private 1nemora nda ; taking 1nessages verbatim; recording board-meeting facts; jot
ting do,vn business-getting ideas, by executives, industrial engineers, salesmen, a dver
tising n1en, la,vyers, t eachers, 1ninis ters, in shor t , by people in practically every \Va lk of life. 

You can learn 
• • 
ID 5 evenings 

Why have men and \\'Otnen of this calibre learned 
K. I. Sbortpand \\•hen they could never learn anothC'r 
system ? Because K. I. Shorthand can be learned 
in five evenings where-as other systerris require 
sbc months' or a year's s tudy-grind ; because the 
K. I. Shorthand Course costs the merest trifle; be
cause notes years old can be read as readily as when 
fresh; because it is not necessary to keep up practice ; 
because it is more natural to ~vrite than Jong-hand. 

30 Daya' Approval. You learn in your O\vn home by 
our mail tuition course. You will hav'e all the personal 
help of our instruction staff that you need. We 
are not content to let you shift for yourself after you re
ceive the lessons. When your stenographic competency 
is established, \Ve award you a recognized Certificate 
of Proficiency. . 
, A Complete Course-not merely a text-book! 

Do not confuse our complete course of mail instruc
tion 'vith offers of stenographic text-books \vhich require 
you to study shorthand unaided. Although you can 
learn K. I. Shorthand \vithout mental strain and quickly , 
experts guide you to real proficiency in speed and ac
curacy as much as you require. There is no course 
to compare with K. I. in brevity and p racticability 
-and no course giving correspondence instruction ob
tainable at anything like our price. 

LEARN WITHOUT COST. You 1nay learn the en
tire K. 'I. Shorthand system without paying a. cent of 
your 1noney. The coupon \\·ill bring you the inforination. 

FREE LESSONS. K. I. Shorthand is offered on the 
most liberal terms right no\v. Do not miss this op
portunity. Send immediately for the first t\vo lessons 
free. You may then continue .the entire course on 
a month's approval. We give you a positive guar
antee that you can learn or no cost to you. King 
Institute is incorporated in Ne\v York State, $ 10 0,000 
authorized capital. 

Cut out and mail the coupon, or write a letter 
asking for free lessons and complete information. 
Be sure to mention "Popular Science Monthly." 

Remarkable Records 
which you can equal 

Belo\v r re l 1t1t :l rew o t legions ot test.i
monlnls which we are ready to give you 
w.111 run addresses. 

50 W ord• a Minute in 10 Dtty•. " Al
r'Cad)• I can ~·rito fi.fty or wore word..8 V C.£ 
ml11u te a.nd it. o nly t.ook ten d.a)'a-about. a 
<111a r-ter bou_r ·cncl1 c.lny to lcmn1.1

' 

]:.fl':1'"RY l),R.'-.~KE. 

80 Wordo a Minute in 3 Week•. "I 
wis!t to atatc m.>' a.1>1>rociu.t.ioo or 1..::. I . S horl 
l1nud. I am delig-h tod. " •itb tho S)' t; t o n1 . • 4-fter 
t h ree \\'e<'ktl' pmct.ict', I c8.n t .i•k o (lia;l1l)' \\'Ortis 
a minute ." E L» A S Olt $ ArNN£u .. 

Profea1ional Stenographer. "Four 
iuonths ugo I knew absolutely nothi1L£ of the. 
fifflt rudiments of s horthand. T O-<ltt.:i.·· l' a 1u 
hol<tiu,g :&. position as 1 t.enogr:ivb or in t he 
office of ln•pector o f Buildinle• '"' here t.110 
terms aoply nl n1oei \\'holly to t1uilding con
s truction . I ,,hink t his S\lfficieDt recontu1en<la. 
tion of )·our 1!>'8tem." E. l\I. 1'~0LTON. 

A Teacher'• Te•timony. 1 '1 learned 
the K. I . Shorthand principle• i.n five 
hour• a.ncl after not quite t."'" v.·eck&' prac
tice I can ' vrit.e alruoet. as fM t os an)• one v.·ould 
dic tat6. It is easie r to rca<l tlwn any o ther 
8Yetc n1 I l1avc 6ec.n.' ' 

Uaed in Big Bu•ine••· 111 l earned 
your •Y•tem of ahorthand to aave t i lTle in 
ins.kine uo lee " 'l1i1a. ~ing nbo11t tbe plant.. 
1\fteronly slight. et\Jd)· l cata ta ke down ordin•· 
1')' eon\·tirt4ation8. K. 1 . S botth:ind i t 
practical, time-eaving n.nd aim_ple.'' 

$ . B. R O P&R. 

A Journall•I. ••Your ayatem i• excel
lent, being aimple, and yet comprehen
eivc. l 611d K. l . SJto rtha.nd fnM:iua tiutt iu 
n ly ,,·ork aa A praP.8 co rrcer>On tle.nt." 

ADBlll 'l'0)1j)1"..iNS . 

Ea•ier lo Learn. "I start.ed with the 
B~u l'itma.n 1oc1h0<l l ) tlt stopped i t. to tnko 
YOUT -COl1rs0 a nti J fiud it. roueb quicke r 
and ea eier to learn.'' 

JOltN f..i\.(:1111."'iMA 'rEllt. 

An Authort.••· ' 'A truly wondorful thi1~ 
iA J(. I . S bortbllnd. l t s urelv Ut s l1n p lifiod 
8t-eno,;ta;>h.)" tll.l\ t. tlti,)•On l'! r.au learn in • few 
h ours; and tl1en it i8 a ple:a.Buro to BJ)('C(l \IP 
iJ1 '"t"rit.i11g o u u·- o''' tl tbouchte or ta.king cio...,·n 
,,·hut. otb('r8 a ro sayin~. I am au1nzOO tl i your 
beautifully e••Y m 9'thod o f n.e<aulri11g such 
a valunblc acco mplishment.' ' 

GRACS rttn .. r:~n \Vn1TJ!l. 
(FanioW! £or " T <"M o f the Storm Couutey" iwd 
nun1c rotta o t her l'°oks a n<l screen p lays.) 

I 
I 

MAIL THE COUPON FOR FREE LESSONS I 
I 
I 
I 

Or 8 So. Wabash A•e., Chicago, Ill I 
i ing hrslitu~e 
I 154 E. 3Zd Sl .. New York, N. Y. 

"fllllor1 ....... _ 
lib. ""' 1'1kin'l ii d'Oltnl i• K. • 
BAortluntd. • • 

I Please send me the forat two 1""8009 In K . I. Shorthnnd . F REE. 
alsofl1ll ln1ormatlon o.rered in Popul:ir Science l\1onthly , 

I 
I 
I 
ADDR>:~$---------------------'"' F-188 

I 
I 
I 
I 

• 

i>opular Science M onthly 

- T ravelin1 Salesmen are Eaaential-Go-rem
ment Rullns. Tho dcmarid exceeua 1 he e upply. Sales· 
ma.nsbjpoffers you a fu:u reot unlimited Po&sibilitiea- n 
saceess iul caree-r. W hy nnt prf'pare yo11rael t in spare 
time to enter thiaProdactiveanJ Profitable line of work. 

Earn $35 to $100 a Week 
Thousands of men and women have been trained 

through our Horne Study Course nnd our Free ER'Plcy· 
ment Service baa helped thonsnnus Io auocess. Lt t c o 
do the same for you. Wri~e tcc1ay f ..;r big F·- e · 
Book, liatof openings, and !ull paruculars. A~dresa 

NATIONAL SALtlSMENS TRAINING ASSOCIATION 
Dept.IS-A Cbicago, 1'1., U. S. A. 

BEA TRAVELING SALESMAN 

Learn the 
Most Useful Occupation 
This ls the school o r EXPER!ENCE In which you 
1 EARN by DOL." G every phase or the Electrlcal 
profce:;ion. No.books ueed. 
T iJero arc no "classes." E \ 'Cry '"Learner" goes 
ahead as rast llS be shows pro clency, a.ncl i;rad1mtes 
Just as aoon as be h:td proved hy wbat hP bus done 
th.at be knows bow to do It Thats wby t.bls sebool 
Is in such hl'Ch etandlng Jn the ecJucatloual world. 
Every one Is asked to VISIT the school a.ny hour ot 
the chl.Y or eveolng. . 

DrO'P a Postnl Ca' d. for 
FREE 66 P(Jl)e CtuaJ,ogue 

The New York Electrical School 
40 West 17th Street, - - N. Y. City 

WIRELESS 
OPERATORS WANTED 

II you are ambitious and wish to better yourself this 

is your opportunity. 
America• new Merchant Marine necda trained win

less operators. Good pay, pleasant life and splendid 
chance to see the w«ld and help in the reconstruction 
of Europe. We will quickly qualify you to receive 
a Govcmm<t'lt liccme. Our cluses have aupplied 
hundreds of expert Wirel ... and Land Line Operators. 

Write for illustrated booklet giving full particulars 
about "The Best Radio School in New York City." 

East Side 
Branch 
Lenox 6051 

Y. M. C. A. 
86th St. and Lexington Ave. 

New York. 

Gov'tJobs 
Short boons. Kuy work. No strikes . No hard Umea. 
Steady. lltotlme po3Jt1one , $75 to $100 a month to atuL 
Quiet promotion. 

M~w WAN~El11 g,r.: Tl!" .:n.~:::r.: 
for FREg boot that balls 
about tbeae and .,..,,. 

other wonderful advantaaee of?eNd by U. S. Government.. Railway Mall, 
Poat Office, Oust.om Hoose, Pana.mt. C&nal and other diviaiona4 PrePl\f'e 
under formt1r Clvll Sel"'llee $ecretarY-EnmiMr. Yoo can QuaJi(7. 
Write for i''REE BOOK and. $pecl•I 2U lHlJo Offer.NOW. 
Patterson CMl"5el'rice &cboOI. 1•1 News Bid.a •• Roches ter. N.Y. Big, Practical, Working·FREE 
ELECTRICAL OUTFIT 

Not toys . but e tandard size and make l.001t and apparatu"t for doinr 
erperime-nting ll!ld oractical e lectrical work. We 8'Ye compklte outfit 
AO#olu-t~l.11 F!-4!'.-eo th.At you can bee<> me familiar wii.h 1'90 of tool11 quJUIJ'. 
1 --- r•--tn"c'ity under per&on&I dl"'c tlon of Prof. Wicka. a practical 
LCiUU ~ Elt!ct.l'ical En:gineer of 26 _yeara' experience-. Ow'lnc. 
to war eonJltlona there is nnw-an u.npreC'e<le.nled demt.nd for T'nrifted 
Bl«:t,.ki.am at Bill P.,,,y. Qualify now. li(lre' e 7our biK' cha.nee. 

Write ~~,f~ i~!~r:;~~~" ... ~x=tJri; .. J~}~;ft~i~r~tGU 
A. W. WICIS. Electrical Eoginw, WICIS ELECTRICAL INSlllOIE 

81 W. Randolph Stnoet. Dept. 331 Chicaio, ID. 

• 'Like leantlll8' a tune-snd as c.uY. •• Oor Diec Record. 
repeat th.e corTOct acCent and pronunciatiol' until,.~ 
Gow i t . f"ami.lyandfde:nde enjo1 l&DBU•«e at.udy b.z.tllt 

LANGUAGE-PHONE METH011- · 
::,. •nd Rosenth~l's P r3ctleal LlnJH1i:stry ' 

u .. d. endoroecl ...a .--mmonded 1>7 edocato1'11 
O\llhorltles In all leadlna._ onlveniltl•• ond. oollo.n• 
~.M.O.-Vt-eoch Mili~Convenation, with romrdt-. 
for Ar-mt, f't4aVJ1 , Red Cron. Wrlto for M.Uita.n 
tiirt'ular. i:sooklf't and .f< .. ree Tr;n1 Ot'fe1r. 

THE LANGUAGE P HONE METHOD 
94-6 Putnem Bid • 2 w. 45t~ SU-.•t. N. Y. 

Looking For The Classified Advertisements? 
if so, turn to p age 106 of the advertising section. 
You' ll find much of interest and value in these little 
business-builders. 

I won World'• Ftnt Prize for bo•t coune In 
Penmanahip. Under my gutd D'!e you can 
become an expert penman. Am placlrur mim7 of my 
stu<U!nts q, ln11tructore In commerciAI colktpf' at hlf!'.'h 
salaries. lf you wish tn heeome a better pen.m-nn, wnto 
me, J will send ,_ . ..,11 l•'Rt<: E on~ of my FavOrtte Pens 
ar.a n t>OP)' o f t h ·· R..._ ·, ~oui.el"'iun Jo .. nmJtl. Write tod•J', 

c . w. RANSOM , 379 E. .... Bid,., K ...... ~~1l'+r1ted material 
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'' 100 a eek, Nell! I 
. 

Think What That Means to Us!'' i 
I ''They've made me Superintendent- and doubled my salary! Now we 

can have the con1forts and pleasures we've drearned of- our own home, .a 
1naid for you , Nell, and no more worrying about the cost of living! 

''The president called me in today and told me. He said he picked n1e 
for promotion three months ago when he ]earned I was studying at home 
with the International Correspondence Schools. Now n1y chance ha~s 
com~-and thanks to the I. C. S., I'm ready for it I'' 

I! 
i 

Thousands of men now know the joy r------- - -TuaouTHE•E---------

of happy, prosperous homes because I INTERNATIONAL CORRESPONDENCE SCHOOLS 
they let the International Correspond- ·1 
e11ce Schools prepare them in spare I 
hours for bigger work and better pay. 
You will find them in offices, shops, 
stores,mills,mines,factories,on railroads,. 
in the Army and Navy- everywhere. 

Why don't yo1L study some one thing and 
get ready for a real job, at a salary that will 
give your \vife and children the things you 
\vould like them to have ? 

You can do it! Pick the position you want 
in the work you like best and the I. C. S. 
will prepare you for it right in your O\vn 
home, in your spare time-you need not. lose a 
day or a dollar from your present occupation. 

Yes, you can do it ! More than two million 
have done it in the last twenty-seven years. 
Nlore than 100,000 are doing it right now. 
vViti,out cost , \\1ithout obligation, find out how 
you can join them. fvlark and mail this coupon ! 

, .. ~ 

BOX 7618, SCRANTON, PA. 
Explain, without obliptJnir me, bow I can qualify for the position, or in tbe 
subject, before which I mark X. 

AUfl!aTISINO 
8\LBS•J.WSRIP 
TnfnC' Manaa:e.ment 
BOSl!l'ES8 (Oo•Plttt) 
Commerdal Law 
C•rtlfled Publlc AccountoDI 
H lirher Accountlnir 
R•llwa7 Accountant 
BOOlrlil!l!PBR 
Stenolrf'llpher and Typlot 
Good Enall•h 
Window Trimmer 
Show·C.,d Wrl1er 
Slsrn Painter 
VIVIL Sl!RVICI! 
Rallwa:r Mall C lertr 
Moll Carrier 
OAKTOONIST 
Ulu•trator 
Perapectf•e Drawlns 
Carpet De1laner 
\Vall paper Oetlgner 
Oookco.-er D e•laner 
TEACHER 
Common School SubJectl 
H IRb School SubJec11 
Mathem1tlcs 
AUTOMOBILE OPl!RATl"O 
Automobile Rer•frlna 
Auto·. EleC1:rlca Work 

l!LIWl'llJOJ.L 1!li01l11U!B 
El•c<rld•D 
Electric Wlrlntr 
Blectrk: Llst>tlnc 
Electric Car Rannlng
ffff"Y Electric Traction 
Electrical Dnfmnan 
El.Orie M•cblne Deeiper 
Teleirroph Enrneer 
Telephone W o14: 
AROH ITl!Of 
Att:hltectunil Dnft1man 
Contractor and BuiJder 
Bulldlnti For•mon 
Carpenter 
Concrete Builder 
PLVMRl!R II STEAM PITTER 
H eatlnc & Ventllatfon 
Plumblna ln.1pector 
Foreman Plumber 
OH BM I ST 
Analy tl~I Chem1!1t 
MI NE •"OllEIUNORENGINEBR 
Coal Mlnlntr 
Metal Mining 
M et• llursl1t or Prospector 
At1ayer 
'f~XTlf,tlOTERSl!ERORSUPT. 
Cotton M•nufacturJng 
Woolen Manufncturinai 

SECl!l"1~AL 1L'fGIIfJI& 
lihcbanlclllDnftamsn 
Madtine Dea.lpe.r 
Mac:'bioe Sbop Practke 
Boilerm.ak~.r or Dfflsner 
P•tternmak.er 
T oolmaku 
Foundry Work 
Bla cll:."'1lltb 
Sheet Metal W orkel' 
STEA• ENOL'll!l!B 
StatJonary Fir-er.nao 
MA RINl! l!NGI Nl!f.R 
ll•S ENOllU! OPEIUTllHI 
Refriet>ratlon Ensloeer 
OITIL ENIHNEER 
Surveylns and Mopplna 
R. R. Conetructlna
Bridce Enafneer 
SHIP DRAFTSMAN 
Sr:nactura1 Draftsman 
Structural Eoafneer 
Muofclp•I Enllfneer 
liAVl(l ATION § 
Jlotor Roat Rona's Span .. ~ 
•ORIOUJ,TURll Fr•n•k 
Fruit Crowina I tal.la• 
Yegetoble Growing 
Live Stock & Dairylns 
PODLTllT 141St;ll 

Name---------------- -----------
Occupallon 
and Emplo7er------------ ------------

Street and No .. _______________ ______ __ _ 

~17 _ _______ _________ sw~-------'-".--
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DRAFTSMEN are needed now more than ever. Thousands of 
high grade draftsmen and designers are in demand. Answer the call. 'This 

is your opportunity to get s tarted in a profession that pays s traight salaries of 
from $175 to $250 a month. I can train you in a short t ime to fi ll one of these 
big PoSttlons if you write to me at once. Every industry needs draftsmen badly 
right now. Under my personal training you can easily qualfy. Send the coupon 
below for my new book on drafting- it's Free. 

Learn .Drafting-Fill Jobs 
You who have been waiting to get out of the rut-open the door and come on· 
in. You can have these jobs. You can make this money. I have been training drafts men for 
25 years. I know what they n eed Quick to fill the very j obs open. Mail the coupon below for 
valuable book explaining how you can become a skilled, high priced draftsman in a short time 
and get the experience required. This book is FREE at present. Send for it TODAY. 

• 

Chief Draftsman J:.:.i:.Ii; 
on practical work. Here is an 
opportunity for a limited a nd &el· 
ected number of ambit ious men to 
receive individual training. As 
Chief Draftsman of a larfe and 
old established Company have 
tn.ined on practical borne •tody work 

hundred• of men who are now drawing the bl; beet top e_,., 
notch salariea. At present I can a ccept a Cew rpore to be 
tn.ined by me - nal ly ulttil competent andb ntil they 
have experience to bold a position as firatcluadraf tam•n. 

Drawing Table 
Also FREE 
In order t o trafn you 011 
rewu lar draf tMoa.n '•work 
to ire c practical workjn w 
ex99rfence. l ai•o 1ou be -
1ld•• a ll the wor king too!.!I 

~
l.a.o ll'R£E • r.sular ad 
uatabi• dnttl:nc t a bfeo t_f 
acc•pt 7ou • • m7 eto

• n t . t he •.me ta.blo that 
u .. msteU-

~:!~"!?~~, Mail Coupon at Once 
IEn&ln••r •a Equipment Co. ' B I h · d J J l" · b f u1~. 1201 Chlcoao. 111. eca usc can a n c on y a 11n1ted nu1n er o students 
~.~;!~0;~:~,,b°!1~\• 1!~SDc~~::fi.1 ' to i;,ivc cach

0
t11e prope~ and practical t.rajn i11g. Tl1ererorc, if l 'Ou 

l.>ra.rt1rn.an1hlo0
• and full u articn- ' vr1te AT NCE l \\r1JI consider accepting you ns my personal s t u -

lar• o f )lour llbe ra.I ' ' P~rsonai I n· ' d ent to trni 11 ' 'Oll 011 f CITltla r drafting roo111 \VOrk tha t \vill give • lruetl9n' ' otfar . Al"o toll mo h Qw I • J, e. • _ _ - ", • 
•·•• K• t ,,. •or•lnin• "' hold a h i&h you the experience that 1s demanded. What I want tS the nght 
h~':!'~~fl~t:~'l:i~:;.,. 'h0 clepartmt!nt 1 ' kind or 111cn and I cha rge YOll only a n ominnl pri ce fo~ trai.ni11g 
- 111 .L . 1,....sL· Dr fli DA ...... 1 1 you that you can pay on very easy terms. ?vi y ob1cct 1s to 
~ tcnama - "'P • •c '''" tctura ' develop experienced drartsmen. because they arc badly 

needed right now and ror the n ext lwcnty-five years to 
.Ya me. . . . . ... . . . .. .. . . . .. . . . . . . . ' come. Send the coupon today-now. Address 

' Chief Draftsman BOBE 
Address ... • . . •• ...• . . . . • . ......• . ... ' Elfi1eer's E•tiJ .. at Co.-DIY. 1201-Clllup, ll 
. . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . 

Captain Ooorite Frederlclt 
Campbell Formerly Third 
Ace of th~ Tl nvnl Fl)'!nl? 
Corns. <:blPI ln• t..,1rtnr of 
Natlonnl Acm l notlt.nte. 

BEGIN TODAY 
. Write / or My FREE BOOK 

I can m.ake a good penman or 
you at home during ~pare time. 
W rite ror my free book, "Ho w 

to Bec:ome a Cood Penman.•• I t contains 
specimens and tells bow others maatered penmanship : 
by the T amblyn BYll~m. Your name will be elegantly 
written on a card u you enclOl!e at.amp to pay posuige. 

FREE BOOK- Write for It Toda.y 

F. W. Tamblyn, 437 Meyer Bide .• lanw City, U.S. A. 

Let Me Train YOU in Two Airptane Con cerns 
agree to take eYery one of 
our •tu denu who have 
mastered our course for 
the big p ayin g positions 
or M echanics, lnapector a, 
Aesemblers , Engineers, etc. 
Why d on't YOU qualify? 

A VIATION 
I.'"'ant you to take up Aviation. Posi
tions at good pay are going begging, 
because t here a rc not enough trained 
men to 1111 them. LET 111E TRAl N YOU for some ~ - -----of these blit ~ltlons that pay big wages. J Jmow the Fiii Out Thl1 coupon and M•ll Toct.y 
game. !/: I nve bee., r y lng ror yenn. lily nd v lce upl . Ctor1t F. C.•i*U. IWhistnictar 
to you to decide right now to take 11 / llarional Atr1 lns1itute. Dept. 1201 

H C • A · t• / Mort1111aildinr. Cliiase. m. ome ourse ID Via IOD i Deer Sir: Plu•• .. nd - without oblij';!tlOU. 
# ron7 fl f "'Th<t Sr-fr nce "' Ariatkm. - al9ft 

in your more t ime. F'end today for ourat ~ partieola.ra of Matt Coort0 to the Principle-a of 

FREE BOOK ••A I .. m "''" ...., a .. ...,.m" ' A•ia tlon. t"'tttt al" ntr • Ith ft . 1 • ~ 
ten 100·~~F! ractA 111btm1 ttii• ,....-~•t In - ' 
do•t.no. Y C'IU:•n tn_nt to aet riRh t In. Addtt•• / 
"'" f f'lfl.,r.ws: 
Capt. Ceo. F. Camobtll. C!iitfTnstnlelor ,; / 

Name ... . .. ...... ....... . .... . ... . .... . . 

l'ATIONAL AERO INSTITUTE # 
Dept. 1201. Morton Bid&., Cliicap, Ill • AddreSS . . . . . . . . . . . . . . · . . . . .. . .. . .. . . . . . . .. . • 

·- l-0 -

Popular ,Science .Nl onthly 

STAMMERERS. __ -
• 

nopendoor i 
~~~to Freedom i 

R t'&d t hi · 111ory o a wan" t10 ~ 
stan\ n ered fo r t• ent.v . )'CA,.., : 
1 be roan hiw&elf-J crur ruin N . 1 
BOJtc ('- tclL bow be vrorked oot I 
and perfect ed a CUJ"C anc.t f'in t lly t 
found ed the Eoauo JDJ t ituto. C 
E'end for hUi ~ k "Stnm1ncr. • 
ina:. lttt ('nu:re 11nd Ji ,. ( ure ,0 It • 
prove@ t~ t tttt1m1ncrin11t t nr• bor. 
cured. that th.-. tc i" u W ll)' to 
freedom . L ~ er ii>tio1111 ol clam • 
rooms ond dor m•to riCJt aro ; 
g iven, A ddtt! S • 
Bogue lnat.ilLto (Foundoo 1001)1 

1181) 1· oauc E. <a t are. ; -
l ndianapolis. Jodiana~ ~#; 

.... ~-------·------
• 

Bigger Profits Now 
IN MUSHROOMS 

w ... ·• end ia booming rnuabroom demond. 
Pri«a are hi•h dt n anci h «>a Y)I u 1neat. 
sub.-tit:ut e. K o w ie 1he timn 101ro• them . 
M en. wqC)len a nd C':hildreo b)I tl1our•nd1 
doin1r it auc:ceWu )1y in cit~ a nd countr:v. 

Orow In cellare. buemeot..-. eheda. et c.. Quick ret\1rn1. ~iake 
$10 to $76 a woc.k . Learn 3imole f ac ts f rom Americo'• 11unremo 
aut.borit.y. Send for froo iJluetrated book. " T ru th About h1uah-
"'00ml!." to<lay. · 
Boreu ti lluhroom ln,..,,ij Drpt. SU, 5005 W. 11011• A•r .. n,;car•. IU • 

Learn Piano! 
This Interesting Free Book 
~·bow JOU ~an bttotne a 1l lllfod play•:r 
Of PIS.no« organ fti J~f"O'Wnh('ft'<e MON 

_ quarter us u-al cost . Dr. Qufnn' .. (1ft'IOU• 
- Writt.co Method ill c-nd0t-Md b7 lndl'ns 

mutldena and hetMh of State Conserv•toriff. Sutt•t•t1,1I te J n.t• 
Ptay C~• a t once and ~ompk:te p iec-e Jn "'~., k«:J , ,._,Ith In • fff; 
sons. SclentiBc Jet ~7 t.o voOtNtand Fun, hlu•tnt~t. "'"' ~efn. u.,.., or tfl'tl~ti .. ra, old or Jovnc. AU mu1ic fr••· l>tploma e-rant~d. 
\Vrite t od•y for 6'·raa• ftt-e bOok. ··uow to StO<fJ )>tw!c''. 

• • L 1111111 COISUYATHY. Stmi• z .. SKiii ..... lilt •• ' "'"· Wns: 

I \fl~ fM(\., 
OJdlae 

< omrcs cart<>ons. com· 
mercJnl DCl\"8/>opcr nnrt 
m~iulnc II uet-rotlng. 
F astel crayon POr1 rnlUI 
nnd FaablOIJ8. E•r n S25 
to $200 • wo•k. Uy 
ou r simple mct1100 your 
talent Is Q ulckly de· 

Yelo11ed without lntcrrcrlng with prt>scnt work. By M• ll 
or Local Cl•••••· The largest prac1 lcat art School In 
the world. \Vrltc !or lu ll l)UrtlO Ul:lrS llJld list or SUCCC881UI 
pupllll. m u.strated 1>r09pcctu.'I, etc. hndorsetl by news
pa1iers nnd magazines. 
ASSOVUT~D AR't STUll!OS. 681>. ft.tlron llnlldlnr. NewTork.N. f. 

&:~.!!!.!1-~ ~.! ~!1 .... ~1e!P. a I rl n c 
bJ cion.tpoodtue la a ' '"" wttb la J OUT own ,b.,.. 
bJ Pe 6.:Stllrl.t Cban. Systna. Al'-' 1'0la eom.plf:t• 
' bl eoi&rM J CIG w\11 kiaow • watdt tn:im A to z. You 
wlll l llO• Jo•t wba' UM: ms.tttt It ud bow to n palr 
..... WM• JOU '"4'ui• J Olll wUl be .. ~cal 
-.cc .. .u-. .. &Ad ft'palttr a.ad OOIOJ*'ftl.l to SU -
aQ1 poaStt.a. J\wltkiat fcronr paduatce. 

AU lot ff1' ....... Book.. I t • xpl:alu 
o~r 17 1 tt'ID •a4 tams. 

THE OeSELMS WATCH SCHOOL 
687Pe rryat., ATTICA, IND. 

Cartoonists are well paid 
\Vo wl.11 not g f,•o you any arnnd prl1.c If 
)'OU answer thla ad . N or wUI Wt! c lahn to 
make YOU r ich in a wetik . But If you aro 
nnx:iou:a to develop your tal~nt with a auc
ceuful ea.r-toooi.at. so you co.nma.lt• mone1 
aend a eopy of t hJs plct.uro , with 6 ce nt; 
in •lamps for PQr tlollo o f cartoon.I and 
~ample le~n p latie. and le t u• " r plaln. 

n. W. LEVANS SOIOOL OF CARTOONDIG 
825 l..adtr Bldi.. °""•'•""· Olm 

Ridpath's 
History of the World 

AT A BARGAI N 

Ou a.cc.cx.1nt. of thi! gttat in('~ in ~t o f o•nt-r and 
!4."-&tht'r it. i"' n~~ to eoon i ncrea1ie the.': price to c-o,·e-r 
lO<ttO"-"'od OO"!t.. of n1an1tfacturc. '' c WlU n Ame our pre1en t 
lo w price and eaay t t!! r ma onh' in d irect let lera to 1ho-o 
m•illnt t.1• tl~o Cau pon bc1o"'· Tear oiJ Coupon, write 
name a nd a d dre aa plainly, and m ail now befo ... you, 
'orv~t it. ·rhn :J2 l"ree F-'ample J'ng~ u•i11 a:I\-" you 80UlO 
idtt• of thf' tpl<-ondld ill atr1'tion1 And wondcrf11)))' t)(•autiful 
•t.ylu 1n Wl'hi ·h tht' worlc .itl writ en. 1 bou1&nde ha\ c a.)rfoady 
•'·a.114Xi th~rnrr 11.{'e of 0\1r offf)r and every pun:-ba'-er i• nioro 
<ban •li•f....J. MAIL COUPO N NOW. 

>'- FREE COUP :-< 
WUTEAN NEWSPAPER ASSO CIATION n·lt> 

140 So. Oear'bom St .• Chkaao. 111. 
P1'-&H mal1 •ttar 32·oaao free sampS. booklet ot R1dp,th"• 
Htttof")' o f the World, ro~tair.ln111 p-tio1"art-m-t'1' of Nar nff'<'t1. Snrr"''"•· r .... ar and other RTH-1 el\ancters in lii•t<"I')". et".it •rlt111 
rn.- f111I vertkul&N ot 1our s-pcc:ial offe.r to Popular Scfence 
Montttty rw d~.,, 

NAMI! ••••••••• - - , ••••••••• _. - - .•.•.•.•••• 

- ,.. ~J .-> 'f .J. ·-=-- .,._._ --
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MORE F inger Print Expef ts are 
needed. Men who are m a sters of 

· this profession are scarce. The de
mand for Finger P rint Experts is great. 
As a special inducement we will give y ou 
free of charge our n ew easy read ing 
course in Secret Service I ntelligence if 
you act a t once. 

Be a Finger Print Expert -
Build up a business on the basis of a 
t rained brain. You can do it a s a i:naster 
of the F inger P rint profession. There is 
crying need for Finger Print Experts right 
now and the d emand for these trained 
men is growing every day. A profession 
that offers wonderful opportunities for 
advancement. Governments, corpora
tions, police departments, institut ions 
and individua ls have const ant use for 
these specia lly traine :i men. T he work 
is fascinating and · 

The Pay Is Big! 
N o special education is necessary. You 
can becom e a m aster o f this profession 
by studying at home in your spare time. 
Expert Finger P rint men travel all over 
the country solving mysteries tha t baffie 
all others. They are important men and 
highly regarded an:i envied by every one. 

Mail the Coupon 
Get Cull information about this great pro· 
fession and our big offer of a free course 
in Secret Service Intelligence. The mas
tery of these two closely a llied professions 
places a b rilliant career within your grasp . 
A chievements that will immediately 
p lace the stamp of success upon you, 
are now possible. Send this coupon for 
full information NOW. 

University of Applied Science 
• "'"'"b eak lZOl, 1772 Wason Ave.., .Chicag~""'""~ 
i Gentl~men: Without any ob•tgatlous whatever, eend mo : 
: y0ur new FR EE book on Floger Prints aod vour ofter ol : 
i a rree courae In Secret Service lntelllgeooe. : 
• • . . • • . . 
5 Na'1'f.e. . • • . . • • • . . • • • • • • . • • • • • • • . . . • . • • • • • . . • . • • • • : 
• • • • 
: t : 

: A ddrLss . • .•••. . . ..•.• • . ... • •. • • • . . . . . . . . • . • . . . . . : 
• • . . . . . . 
: A l '. . . . . . . O<c111a1t'o11. • • • . . . • • • . • . • • • . • • • • • • • • • • . : 

Trained men are in big demand at 
good salaries by the Signal De
partment of every large railroad 
in. the United States. 

T oday the oppon·unh i~ are blgf!er anti better thJu eve r. ' 

R AILRO AD SI GNAL MEN 
are urgently needed at &•!:a.ties ran.srlng from $90 to s25o·a month. 
The traini111r ne.ce1111arv to gt-t fll:lnrterl in this fascinating work 
can b&eully acQulrud nt home bv Rny nm bltiouM man. 

Write t.orlay for Free Bof>k. Got · all the fncl.fl b11rnr,. you 
Learn ahhut tho bi"' ()')<iltion9 noen throuJlhlint thfl fJnltt<tl i:tntes. 
Learn Rll abo11t our b ig IJPf.lCial f rco outfit.. \Vrite u lotter qr 
pon.te1trd or )W}nd c»aoon now. 

0 Rf> \ RTMM1'"T O F S IGN4.LING 
1810 Wilson A .. o., Room. 1201, C hicajio -------------DEPARTMENT OF S IG NALING 

1810 Wllaon Ave., Room 1201, Chic.go 
Pleas., send me absn1utoly free and a>rep:\ld. without obl(ll'atln.

me lri any W'n-f• your new book on S:IJt"nal EnJrinef"rinK. A IAI> all 
the facts on this prontttble work and your Suecf1I F'ree Outfit. 

Name . . . .. .... , ••..... '. .......•..... . . , ..... . .. . , . 

Addrut . ..• ....•••. ... ....••• . ...••.•••• • • • • · · · · · · 

Occupation ........... . . ... ............ . . 44oe •.••••• 
SPECJ AL NOTE-Tf'lyou Join t.hc Army or N::ivy bel'ore cnmolet-

tna your ct>ursft. 1111 payn•ents will be r>09tponed until you return. 
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HQw it ·Feels to Earn 
1000 a eek 

By a Young M an Who Four Years Ago Drew a $25 a Week Salary . Tells How H e 
Accom plished I t 

. 

HO\V does it feel to earn $1000 a week ? Ho,v 
does it feel to have earned $200,000 in four 
years? How does it feel to be free from 

money \vorrics? How does it feel to have every
thing one can \Vant? T hese are questions I shall 
ans\ver for the benefit of 1ny reader out of rny 
own personal experience. And I shall t ry to ex
plain, simply and c learly the secret of what 1ny 
friends call n1y phenon1enal success. 

Let me begin four years ago. l'\t that time 111y 
wife and I and our two babies were living on 1ny 
earnings of t\venty-five dollars a 'veek. \Ve occu
pied a tiny flat, \vore the sirnplest clothes, had to 
be !*ltisfied with the cheapest entertaininent
and dreamed S\veet drea1ns of the time \vhen I 
should be earning fifty dollars a \veek. That 
was the lirnit of 1ny an1bitioo . Indeed. it seemed 
to be the lirnit or 1ny possibilities. For I was but 
an average man, \\•ithout influential friends, 
without a · liberal education, \vithout a dom
inating personality, a nd \vithout money. 

With nothing to begin ' vith. I have becorne the 
sole owner of a bus iness 'vhich has paid 1ne over 
$200.000 in clear profits during the past four 
years and which 110\V pays me more than a 
thousand dollars a \\•eek. I did not gamble. I 
did not make my tnoney in Wall Street. lvly 
business is not a wa.r baby-on thecoh'trary, 1nany 
others in 1ny lihe have failed since the war began. 

In four years, the entire sche1ne of my life has 
changed. Instead of living in a t\vO by four flat, 
we occupy our 0\\'11 home , built for us at a cost of 
over $60,000. Vile have three automobiles . Our 
children go to private schools. \Ve have every· 
thing \VC \Vant, and \Ve \Vant the best of every· 
thing . Instead of d reaming of fifty dollars a 
\Veek I am dreaming in terms of a 1nillion dollars 
- with greater possibilities of rny dream coining 
true than n1y former drea1n of earning fifty 
dollars a \veck. 

\Vhat brought about th is ren1arkable change? 
\Vhat transfon necl 1ne, ahnost overnight, frorn a 
slo,v-~oing, easily-satisfied, average 1nan-into a 
positive . qu1ck-acting, determined individual 
\\•ho ad1nits no defeat, \\•ho overcomes every 
obstacle, and \vho co111pletelr do1ninates every 
situation? It all began 'vi th a question my \vife 
as ked me one evening after reading an article 
in a 1nagazine about a great engineer who \va5 
said to earn a $50,000 sala ry, 

"Ho'" do you suppose it feels to can1 $1000 a 
'"eek ?" she asked. And 'vithout thinking, I re
plied, " I haven't the sligh test idea. my dear, so 
t he only \Vay to find out is to ea.n1. it." 'A'e both 
laughed, and soon the question 'vas apparently 
forgotten . 

But that night, and for \veeks aftenvard. the 
san1e question and 111y 1·eply kept popping into 
1ny brain. I began to analyze the qualities of the 
s uccessful· men in our to,vn. \-Vhat is it that 
enables the1n to get everything they want! They 
arc not better educated than I-indeed, some are 
far less intelligent. But they mus t have pos
sessed son1e quality that I lacked. Perhaps it 
\vas their n1ental attitude; perhaps ~hey look at 
things from an entirely d ifferent angle than I. 
W hatever it \Vas, that "something'· \vas t he 
secret of t heir success. It \vas the one thing that 
placed them head and shoulders above me in 
1noncy-earning ability. In all other \vays \VC 

\vere the sa1ne. 
Determined to find ou t 'vhat that vital spark of 

success \vas, I bought books on every subject that 
pertained to the mind. I follo\ved one idea after 
another. But I d idn't seem to get anywhere. 
Finally, ' vhen aln1ost discoura)!'ed , I ca1ne across 
a copr of "Po,ver of \Viii." Like a bolt out or a 
clear sky there flashed in 1ny brain the secret l 
had been seeking. There \vas the real, funda
mental principle of all i;uccess-Po,ver of \ II/ill. 
There 'vas the brain faculty I lacked, and \vhich 
every successful man possesses. 

"Po,ver of Will" \\•as \Vritt.en by Prof. Frank 
Channing Haddock, a scientist. \vhose nan1e 
ranks \vith s uch leaders of thought as James 
Bergson and Royce. After bventy years of 
research and study. he had completed the most 
thorough and constructive study of \vill po\ver 
ever made. I '"as astonished to read his state
ment that, "The \vill is just as susceptible of 
development us the 1nnsclcs of the body!" And 
Dr. Haddock had act ually set do,vn the very 
rules, lessons and exercises by \vhich anyone 

1 1 

could develop the will, making it a bigger, strong
er force each day. si1nply through an easy, pro
g ressive course or training. 

It is a l mos : needless to say that I at once began 
to practice the exercises form ulated by Dr. Had
dock. And I need not recount the extraordinary 
results that I obtained almost from the first day. 
Shortly after that, I took ho ld of a business thal 
for twelve years had been los ing tnoney. l 
started with $JOO of borrowed capital. During 
n1y. first year I n1adc $30,000. My second year 
paid me $50,000. ?11 y thi rd year netted me 
$70,000. Last year, clue to increased costs of 
1naterials, niy pro fits were only $50,000, though 
111y volu1ne of business increased. New plans 
which I am forcing through will bring my profits 
for the present fiscal year up to $65,000. 

Earning a thousand dollars a week 1nakes me 
feel secure against want. It gives me the 
mo~ey \vith \vhich to buy \vhatcver will n1ake 1ny 
family happy. It enables n1e to take a chance on 
an invest1nent that looks good, \vithout \vorrying 
about losing the money. It frees n1y inind of 
financial \vorries. I t has made me healJ;hier , 
1nore contented, and keener minded. It is the 
greatest recipe I kno\\' for happiness. 

Prof. Haddock's lessons, rules and exercises in 
will training have recently been con1pilecl and 
published in book form by the Pelton Publish
ing Co., of ?11eriden, Conn. I am authorized 
to say that any reader \vho cares to e.xamine the 
hook may do so \vithout sending any money in 
advance. In other 'vords . if after five days' 
reading, you do not feel that the book is \vorth 
$J, the sum asked. return it and you will O\ve 
nothing. When you receive your copy for 
cxa1nination 1 s uggest that you first read the 
articles on the law of great thinking; hO\\' to de
velop analytical po" ·er; ho\v to perfectly con
centrate on any s ubject; ho\v to guard against 
errors in thought; ho'v to drive fro1n the niincl 
unwelcon1e thoughts ; ho\v to develop fearless
ness; ho'v to use the inind in sickness; how to 
acquire a dominating personality. 

Never before have business men and women needed 
this help so badly as in these trying tin1es. Hundreds 
of real and imaginary obstacles confront us every day, 
a nd only those who are mast<'rs of themselve;, and who 
hold their heads up, will succeed. "'Power of Will" as 
never before. is a n absolute necessity-an investment 
in self-culture which no one can afford to den)• himself." 

Some few doubters will scoff at the idea of wi ll power 
being the fountainhead of wealth, position and every
thing we are striving for. But the great mass of intelli
gent men and women will at least inv<'Stigate for them
selves by .sending for the book at the publisher"s risk. 
I am sure that an)' book that has done for me--and for 
thousands of others-what "Power of \-Viii" has done
is well worth investigating. It is interesting to note 
that among the 250.000 owners of '"Power of \Viii'• are 
such prominent men as Supreme Court Justic" Parker; 
\Vu Ting Fang, Ex-U. S. Chinese Amba!'Sador; Lieul.
Gov. McKelvie, of Nebraska; Assistant Postmastcr
Gcnerar Britt; General J\~anagcr Christeson. of We!ls
Fargo Expres• Co.; E. St. Elmo Lewis; Governor Ar
tlnlr Capper of Kans1.1s. and thousand• of others. · I a 
fact, today "Power of Will" is ju•t as imPOr tant, a nd as 
11eccssary to a man's or '"·on1a11's e<1t1ip1nent for s11cces.'>. 
a$ a diction:lr}'· T o try to s ucceed \\•it11out PO\\'Cr of 
Will is li«e trying to do business without a telephone. 

As )•our first step in will training, I suggest immediate 
actiou in this matter before you. It is not even neces
sary to write a letter. u~c the form below. if you prefer. 
addressiui: it to the Pelton Publishing Company, 14-A 
'\Nilcox Block. ?11eridcn, C'onn., a nd the book will come 
by return mail. This one act may mean the turning 
point of your lif~ . as it has meant to me aud to so many 
others. 

ThP cost of paper. printing and binding_ has ahn?St 
doubled durine the past three years, in sptte of winch 
"Power of Will.' has not been increased in price. The 
publisher feels that so gTea t a work should be kept as 
lO\\'-priced as possi:iblc . bLLl in vie"' o f the e11orn1ous 
increase in tho cnt:t of e"-ery 1nan11facturing ite m. the 

. pre.•cnt ed ition will be the last sold at the present price. 
The next edition will cost more. I urge you to send in 
the ~-oupoo now. 

r;.~;; ~;:;;-~~;P~Y- - -I 14-A W ilcox Block, Mer iden , Conn. 

I 
I will examine a cop y of "Power of \Viii" at ~our 

risk. I agree to remit 'M or remail the Book 111 5 
days. 

I Nanre ....... . .. . ....... .. . ... • ... : . ..... . • . · · · J 

I Address ..... . . •. .. • .. . .. . ............. - . . . • . . . 

I City . ...... . ... .. ... . . . . .. . . . S tate . .. . . . . •• ... 
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en Your Heart's inY-our Mouth-
Then is when Tire Chains prove their Real value-they add so much 
to your brake power. Without them brakes would be useless. 

It's these unexpected emergen,cies that make a driver think quick and act like lightning. Wh~1i 
suddenly the children dash out from the pavement and are almost under your wheels before you 
realize it;.-you instinctively jam down your foot,brake and frantically grab the emergency. 

What if your brakes slipped and didn't hold? Wouldn't the consequences be awful? It's 
positively criminal for a driver of a motor car to overlook even the• slightest safety precaution. 
Unquestionably the most effective supplementary addition to brake power when the roads and 
pavements are wet and slippery, is in the use of 

WEED TIRE CHAINS 
Cars with chainless tires on 

wet-greasy-slippery pavements lack 
brake power to the same degree as 
they would if their brake linings 
were made of wet-greasy-slippery 
bands of rubber. 

• 
Wet rubber slips-never grips. It slides 

like a cake of soap on moistened hands. It 
lacks the bite and hang-on ability of chains. 

Good brakes and ·Weed Tire Chains 
are undoubtedly rhe greatest factor in 
preventing motor accidents. 

It's the hei11ht of Folly to even attempt to drive without chains 
on all Four tires when the roads are slippery and uncertain. 

AMERICAN CHAIN COMPANY, INC. 
BRIDGEPORT w CONNECTICUT 

In Canada: Dominion Chain Company, Limited, Niagara Falls, Ontario, Canada 

Largest Chain Manufacturers in the World 
The Complete Chain Line - a ll types, a ll aize1, all finu hes-from plumbers' eafety chain 

to ships' anchor chain. 

.. 'I - ' 
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''D ry s ·hooting'' 
• 

. 
Published in New York City at 
225 West Thirty-ninth Street 

Gunners 
By Captain E. C. Crossman, U. S. A. 

T HE Yankee airplane machine
gunner has to lead the enemy 
plane with his aim, precisely 

as the duck-shooter has to get his 
line of fire out ahead of the whizzing 
teal to inflict hits. If the airplane 
gunner" shoots straight at the plane 
going past, he hits ~.here the plane 
was, but is not, merely because it 
requires time for the bullet to go 
even 200 yards, and the t wo planes 
are traveling at speeis never touched 
by wild fO \Vl. _ 

Wherefore the neophyte in the 
machine-gun ga :ne is taught first t o 
make quick allowance, by means of 
his "ring sights," for a plane traveling 
past him on a level and at right 
angles t o the line of fire, and then 
later to lead correctly for the plane 
t raveling in various directions with 
relation to his line of fire. 

Aiming Ahead of Target 

The student is seated in a pivoted 
- plane chassis which sways at the 

slightest movement. I t is fitted With 
the service ring sight, by which auto-

( -

• 

, 

"' 

• • 

( 

© lnter11ationnl F ilrn 

Shooting clay pigeons is easy compared 
with calculating speed and direction 
of this model of a German battle-plane 

matic allowance is made to put the line 
of fire ahead of the enemy plane, \vhile 
still aiming straight at the pilot 
of the other ship. By 
aiming through 
the side of 
the rear 

13 

ring, the gunner can still aim directly 
at the other pilot, but is really 
pointing the gun ahead ·of the other 
plane, just as one can do with a \vind-
gage sight on a military rifle. • 

Use of Miniature Airplanes 

Wit h the students seated behind 
dummy guns, the crews working 
the targets operate the miniature 
planes mounted on pedestals to simu
late full-sized planes at a distance, 
traveling at various angles. The 
student becomes accustomed to lay
ing the sight of his gun on the plane 
and making the allowance necessary 
to inflict hits. 

The second stage is with actual 
machine-guns and ball cartridge. 
The guns are mounted to simulate 
machine-gun mounts on a plane, 
and the plane targets are operated by 
a hidden and protected crew, as in 

the first practice. 
The guns, ho\v

ever, do not hit 
the planes, which 
are stationary. 

Seated in a pivoted 
plane chassis that 
sways to the slight~ 
est movement, the 
student aviator 
learns the first 

· principles of sight. 
ing a machine-gun 
at a rapidly moving 
enemy airpl ane 

© Jnternationn.I Film 
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Practising with real machine-guns. The guns are mou,nted to simulate machine-gun 
mounts on an airplane, and the targets are operated by a hidden and protected crew 

They hit a target to the right or left 
of the plane, the change in position 
of the shot group being made, of 
course, by the necessary "lead" to hit 
a fast moving plane. 

The distance from the plane 
to various spots on the target is 

• 
known and charted out; so, \vith the 
dummy plane at a given distance and 
"traveling" at the angle it is given by 
the pit screw, the position of the shot 
strike on the target to the right or 
left shows immediately whether or not 
a real plane would have been hit-

whether the judgrr.ent and lead used 
was corr·ect to hit. ' ~ · 

More advanced courses include firing 
frbm a high-speed hydropla'tie or sea
sled at targets in the water, and firing 
from planes at objects on the water 
to show bullet strike. 

How the Modern Grenadier Is Armed 
• 

An ancient practice that was revived by 
the trench fighting of the great war 

T HE band grenade was used by the 
French as early as the sixteenth 

century. During the present war 
several types of this weapon have 
been evolved. There are two principal 
types of hand grenades in use. One 
type is exploded by a time-fuse, the 
other on striking the ground or some 
other resisting object. 

The Besozzi grenade has a time
fuse \vhich causes the explosion 
of the charge of the grenade five 
seconds after its ignition. The free 
end of the fuse bas a match-tip \Vhich 
is ignited by striking it with a ring 
worn on the grenade-thrower's left 
hand. Within five seconds af
ter ignition, the grenade must be 
at a safe distance from the thrower 
and within the enemy's lines. The 
cast-steel body of the weapon is 
deeply grooved to assist in frag
mentation. 

The impact type of grenade is rep
resented by the pear-shaped grenade 
sho\vn in the middle of the accom
panying picture. It has a firing 

· lever, with a cam which holds up 
t he firing needle when the lever is 
folded against the side of the 
grenade. The end of the lever is held 
in ·place by a strap which must be 
removed before the bomb is thrown. 

When the grenade leaves the hand 

of the thrower, the arm of the lever 
is swung through an arc of 180 degrees 
by a spring, and the cam releases the 
firing pin. 
' The ball grenade is made to explode 
by a time-fuse. The fuse is enclosed 
in a wooden tube which forms the 
neck of the bomb. It is ignited by 

BliSOZZI 
GRl;NAJ>E 

PEAR· SHAPED 
GRENADE 

pulling out a friction pin. The 
soldier about to thro\v the grenade 
hooks the wrist strap of his t hrowing 
hand to the ring of the friction pin. 
When the grenade leaves his hand, the 
friction pin is jerked out, thereby 
igniting the fuse, which explodes the 
charge, usually after five seconds. 

• 

BALL 
G-RS NADll 

H(JOK/Nt; Wk/ST 
STTIAI' TO 
FJIJCTION SAA. 
THI$ JUJ4 C)(."T 
THE l.A77'6P 

11/'J.l tf1JON TH.JtoftVIM 
CAtlSINO 
JG.Yn"TON 
Jlt' FRICTION 
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The two principal types of modern hand grenades, those exploded by a time-fuse 
and those set off by the impact of striking the ground or some other resisting object 
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Will this Invention Increase the Ship 

© Pu blish en>' 
Phot~ Scr"-fco 

. . 
By pla.cing a 
second propeller 
on the same 
shaft, an inven
tor expects to in
crease the speed 
of a ship with
out adding to the 
engi~e's burden 

Propeller's Efficiency? 

To increase the efficiency of the ship's 
propeller, it is suggested by an in

ventor to place a smaller propeller;"'l?ut 
with a steeper pitch, in front of the usual 
propeller, and on the same shaft. The 

' smaller radius of the auxiliary screw com
pensates for the greater pitch, reducing 
the resistance to the scre\v: · 

The inventor of this double pi;opeller 
claims that the auxiliary screw causes a 
bett~r utilization of the engine's power. 

·The small screw placed in . front of the 
usual propeller acts upon the \vater 
near the shaft, where the larger screw 
exerts but little power. He contends 
that the addition of the smaller screv.i 
will not increase the burden placed upon 
the engine of the ship, and that, with the 
same motive force, it will add from 25 
to 30 per cent . t o the driving po>ver of 
the propeller. . 

There is no doubt that the addition of 
another screw of greater pitch would in
crease the driving power of the propeller 

© J'ublisbors' 
Photo Scr\--iOt' 

a great deal, 
but it is by 
no mean s 
clear ho w 
this can be 
produced· 
withou t 
adding to 
the burden 
of the ship's 

• engines. 

Will That Shell Hit the Mark? 
It Depends on the Wind 

IF you want to hit the target with a bullet , an arrow, or 
even a stone, you must allow for the 'vind. When ar

rows were used in warfare, the air currents were tested by 
experienced men, \Vho determined the "'vindage" by throw
ing tufts of grass into the air and observing their drift . 

But that is not accurate enough for the modern artillery 
man. What good is a tuft when the range of fire is five, ten, 
twenty miles? For the purposes of modern artillery practice, 
a method for testing the air currents has been evolved 
that is thoroughly scientific and surprisingly accurate. 

Small rubber balloons 
filled with hydrog~n, and 
of a conspicuous red, are 
sent up, and their course is 
closely observed.through the 
telescope of a ·transit instru
ment. The vertical rise of - " a balloop q_f that type under 
given con1iitions is known. 
The angle of deviation for 
different heights is ascer
tained at intervals of a few 
seconds. These data are 
carefully recorded by the 
observer, and from them 
the angle of correction is 
co~puted-that is, the angle 
between the true sighting 
line of the gun and the line 
in which the gun must be 
pointed to hit the target. 

. 
When the balloon ascends, its 
course is watched to learn the 
wind's velocity and direction 

l.i 

This mass of steel is to be forged into armor-plate of the best grade 
and used on battleships; it t akes -a week for such a m ass to cool 

A Little Ingot of Steel Weighing 
320,000 Pounds 

TH E mass of steel shown above is known as a steel 
ingot, and its \Veight as it stands-or rather hangs 

suspended from a crane-is 320,000 pounds, or 160 tons. 
An ingot is the name given to the shape of the cold steel 
as it comes from the mold into which it was poured in a 
hot liquid condit ion when it left the steel-making furnace. 

Sometimes these molds are long and round, sometimes 
they are square, sometimes they are octagonal or fluted, and 
sometimes they are of the shape shown-.rectangular 
masses several feet wide and a foot or two or more thick. 

• 
• 

It is the latter, similar 
to the one illustrated, which 
are later reheated and forged 
into the armor-plate, several 
inches thick, which is used 
to protect the sides of 
battleships. I t · takes a 
\veek or two for these large 
masses of metal to cool. 

The ingot proper, or that 
portion which is finally used 
to be forged down to armor· 
plate or other finished forg
ings , is the rectangular 
part. The circular part, 
called the bead, cools 
last, and presses down upon 
t he lower main mass as 
t his cools, filling up any 
part of this that becomes 
hollow. · 
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An Aid to School-Teachers. 

T HANKS to the ingenuity of an 
American inventor, t he school

teacher may utilize the small boy's 
energy to good purpose by allowing 
him to clean his eraser automatically. 
The essential feature is an all-metal 
trough into which a galvanized 
\vire screen fits, causing the dust 
to fall into the dust receptacle 
below every time the eraser is set 
dO\Vl1. 

The eraser, is held out of the 
dust, as is the crayon. The screen 
can be removed and the dust cleaned 
out as often as is necessary. As the 
trough is all metal, it cannot be 
marred by mischievous pupils. It 
holds fast to the walls 'vithout warp
ing. The holder, \vhich may be 
easily installed in any school building, 
is especially suitable for fireproof 
structures. 

•• 

Back-Yard Coal Mines 
C OAL shortage has no terrors 

for people throughout great areas 
of North Dakota, Montana, and 
Wyoming. They have coal mines in 
their back yards. 

The largest deposits of coal in the 
• United States are the lignite coal

beds of the North,vest, as yet prac
tically unexploited. In western 
North Dakota alone the U. S. Geo
logical Survey estimates there are 
500,000,000,000 tons. The inajority 
of farmers either have lignite 011 

their own farms or dig their supply 
from a neigh~or's coal vein . 

! 
\ 

' . 

Chicago's Memorial Arch to 
Her Dead Heroes 

AME MO RIAL arch in Grant Park, 
Chicago, is Labor's tribute to 

that city's gold-star heroes. The 
arch \vas unveiled on Labor Day, 
when 200,000 organized \Yorkers 
marched beneath it and paraded 
through the do,vntown streets. 

The arch is 80 feet high. I t is 
topped by a huge golden star, and 
is illuminated at night by three 
searchlights in red, \vhite, and 
blue. On the pillars of the arch are 
printed in gold letters the names' of 
every battle in which American 
troops have fought. The. names of 
Chicago soldiers and sailors \vho 
have died are placed upon the 
pylons of the arch. I t was designed 
by A. N. Rebori. 

.J () 

. . 

P opular Science M onthly 

To Get a Real.is tic Snow Effect 
!\.N attractive snow-scene'· effect 

41 in a v.'indow can be produced 
\viih tufts of cotton strung on 
black thread. A striped black
and-,vbite background makes an 
effective setting, and the effect is 
heightened by suspending the 
tufts and placing the threads at 
irregular intervals. 

The scheme may be used not 
only in \vindows, but also in the 
decoration of banquet rooms, 
stages, and other places. 

A Nigh t's Offering to KultuJ\ 
T HE picture below shows a num

ber of good reasons why the 
Germans were anxious to make peace. 
In the beginning the Hun used 
aerial bombs like these to strafe 
London and Paris, in the belief 
that indiscriminate murder of ci
vilians would hasten a German 
victory. But gradually the su
premacy of the air v.•as gained by 
the Allies, and when a collection of 
bombs such as these represented one 
night's rations for one bombing 
squadron, Germany was forced to 
take her own n1edicine. The Allied 
flyers chose military objects as their 
marks, but the air invasion of 
Germany was none the less effective 
in calling forth the national yell of 
" Kamerad." 

.. 

• 

• 

• 

• 

Copyrighted material 



• 

.January, 1919. 

-
• 

An Envelope-Ejector for 
the Addressograph 

A MARKED increase in the 
speed with which envelopes 

may be addressed by the hand 
addressograph is made possible 
by a new attachment which 
ejects the envelopes after they 
are addressed. A small guide 
shoots the envelopes in the en
velope box as the arm is lifted, 
placing them in a neat pile in the 
desired order. 

A Hillside Cellar 

W F. HOLT, who is develop
• ing a model ranch near 

Los Angeles, bas constructed a 
combination cellar and milk
house that is proving a most effi-
cient means of practical conservation. I t 
is built in a hillside. 

The t\VO rooms are ceiled, \Valled, and 
. floored with concrete. The heavy doors 
are divided into upper and Jo,ver sections, 
and the upper halves may pe S\vung out
ward, leaving screened openings. This 
is done in the evening, and the interior 
is thoroughly chilled by the night air. 
In the 'morning they are closed. By this 
means, the temperature is kept so low 
that ice is unnecessary for the preserva
tion of Jnilk and butter. 

u 

Bolstering a Broken Tree-Top 

W HEN the wind split the upper 
part of the t runk of a fine old 

poplar t1ee in Central Park, Los 
Angeles, it looked for a time as if the 
only remedy \vere to cut the tree 
do,vn. But the city forester came to 
the rescue \vith a discarded flag-pole, 
\vhich he cleverly utilized as a splint. 

'fhe pole 'vas set securely in the 
ground at the base of the tree, and 
heavy iron cleats were bolted around 
the broken part of the tree. As soon 

as the bark has grO\vn over the 

• 

break the pole \Viii be 
re1noved . 

~::..-A -• < -

17 

• 

-
Britiah ofiicinl p1\otog_rnol1 

Thu mbs Down on the 
Pay-Roll 

T HE pen is not ahvays 
mightier than the S\Vord. 

There \Vere many Indian troopers 
in the war who bayoneted beauti
fully, but who did not kno\V 
how to \Vrite their names. This 
hindered them very little except 
\Vben they signed the pay-roll. 
Here \Ve see hO\V they did it: with 
thumbprints. According to the 
la\v of thumbs, no t~·o are alike. 

Germany's War on Pottery 

T HESE are not, as you might think at 
first glance, some new kind of mine, 

or great bombs, but merely a large collec
tion of earthen,vare pots. They \vere 
originally manufactured for the arts of 
peace, and might have posed as models for 
the inanin1ate part of the scene in a 
modern conception of Omar's "A jug of 
wine, and thou, singing beside me in the 

'Id " w1 erness. 
But the Germans had to retreat, and, 

following their formula, "Smash every
thing you can't take with you," they 
destroyed the pottery factory, and sent 
the pots rolling over the fields, thus 
supplying the ">vilderness" to go \vith 
the jugs. 

Then came the British salvage corps, 
bent on saving all possible out of \var's . 
wreck, and took stock of the pots. 'l'he 
picture above shows members of this use
ful army division sorting the \vhole from 
the broken in an attempt to clean up 
the place \Vhich bas now been made safe 
for democracy- and potters. 

: 

• 

• 
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-. They Brave Death for a Picture 
Desperat,e chances taken by the flying camera-men 

T HE life of an a via tor in the 
British Royal F lying 

. Corps is hazardous at all 
times; but there is one task 
that he often has to perform in 
which the danger incurred is 
perhaps the greatest of an. 
That task is the photograph
ing of enemy positions from 
the air. 

The pilot of a camera-plane 
must be a man 
\vho is not 
afraid to take 
any chance, 
no matter how 
desperate, in 
order to secure 
the desired 
photographs. 
His airplane is 
th.e finest of its 
type- generally 
a two - seater, 
equipped \Vith a 160-horse
power engine. While not 
very speedy, this plane is 
easy to maneuver and very 
steady in the air. Three 
telephoto cameras are ar
ranged so that they secure 
a triple panoramic view of 
the country below. The 
pictures are generally taken 
by the observer and not by 
the pilot. When he wants • 
to make an exposure, the 
·observer looks through a 
glass panel between his 
feet, \Vhich acts as a finder. 
The range of the cameras 
is really remarkable. I 
have seen photog'raphs 
taken from a height of 
fifteen thousand feet which 
showed many details to the 
naked eye. 

A Flight Over the German 
Lines 

~ 

Brit:iab officinl vhOtosruph . © Under\VO<~tl \.~ Underwood 

Showing them how 

TOP PLANE-

• 
PILOTS 
COCKr lT 

! 

CAM!RI'.; 
STANO 
SUPPORT 

CMUl<A 
N0.3 

Both single-seated and double-seated camera-planes are used. 
In the single-seater the camera is operated by the "joy
stick"; the plates are changed by the same means. A re
flecting mirror constitutes the finder. Both planes are armed 

There are numerous 
thrills to be had on a 
picture-taking flight. If 
you will draw slightly on 
your imagination I will 
take you over the German 
lines with a camera-plane. 
Imagine that the aerodrome 
is somewhere on the British 
front in northern France, 
and that the camera-plane 
is already outside of its 
}langar. A ttacbed to every 
squadron on active service 
in the Royal Flying ;Corps 
is a photographic section, 
which is supplied with a 
dark-room on a motor-

© K11del & l·l r .r ber c. 

Gaze upon the upper picture, and then upon the lower. 
Both are photographs taken from an airplane. They 
show the same village before and after bombardment 

18 

truck. This dark-room has 
all the necessary accessories 
for developing, printing, and 
enlarging, and is in charge 
of a sergeant and five men, 
t \VO of them master photog
raphers. 

The cameras receive a final 
inspection by the sergeant. In 
the meantime, the pilot and 
observer are marking on their 

maps the area 
t o be photo
graphed. This 
is going to be 
a long flight, 
far into the 
enemy's terri
tory, and t he 
ca1nera - plane's 
escort of ten 
fast f i g ht er s 
are being tuned 
up for the trip. 

You must remember that 
the camera-plane \vould be 
a \vonderful prize for the 
Germans, It is the duty 
of these fighters to see t hat 
the precious plates are 
brought back safely. The 
\Veather conditions for the 
flight are ideal. The sky 
is absolutely clear. 

Protected by Fighling
Planes 

I t does not take the ob
server long to decide on the 
altitude for taking the pho
t ographs. He knows, of 
course, that he has to fly 
high in order to avoid 
shrapnel and enemy planes 
on patrol. The cameras 
are pronounced "O.K." and 
orders arrive from G.H.Q. 
(General Headquarters) to 
proceed at once to t he 
desired objective. The 
flight commander climbs 
into his fighting-plane. One 
after another, the escort · 
of fighters float off into the 
air. The last to leave the 
eart h, the camera-plane as
cends slowly and takes its 
place in the "V" formation. 

The flight commander 
leads. Behind him are 
four more fighters. In the 
center of the V is the 
camera-plane, and bring
ing up the rear are the fight
ing pilots. Soon the planes 
are over No Man's Land 
and then over German ter
ritory. Don't think for a 
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The man at the left is not a 
pilot, butanobserver. When 

he wants to make an ex
posure he looks between 
his feet at a glass panel 
that acts as a finder 

When the prints are ready, 
a staff of experts reduce them 
to scale, determine where 
they overlap, and paste 
them together to form 
a photographic map 

-_, .. 

British 
Official 
Pl1olo1rtLDh 

© 
Unc.ler,,·ood 

& U ndorwood -

moment that this group of ma
chines flies level. As the shrapnel 
screams skyward, they commence 
t o swoop and dodge, never for a 
moment, however, losing their 
compact formation. The pilot 
of the camera-plane sees by his 
instruments that he is up fourteen 
t housand feet; but even at this 
height the shrapnel from below 
tries to search him out. 

dashing forward into the fight. 
The camera-plane, with its all
important information, must be 
seen safely home. The enemy 
squadron separates into groups of 
three, in an effort to lure one or 
two of our fighters to attack. But 
the formation must not be broken, 
and the tempting bait must be 
overlooked. 

© Under\\'OOd & Un(lcr'\'OOcl d h All' d 
As "Soon as the photographer touches ground Nearer an nearer to t e ie 

Undisturbed, the planes wing 
their way toward their objective. 
It is cold at the height at which they 
are flying. A glance at his map tells 
the observer that he is almost over the 
territory to be photographed. Now 
he concentrates his attention entirely 
on the glass panel between his feet. 

The Germans Try lo He ad 
the Camera-Plane 

Off 

Far below are several rivers and 
canals, gleaming in the sun like tiny 
silver threads. The pilot is watching 
the flight commander's plane. As he 
looks the signal comes, as arranged, 
t hat the squadron has arrived. Throt
tling down his engine, t he pilot puts 
t he camera-plane into a quick-turning, 
rapid glide. Down it drops_ into the 
region where the shrapnel is bursting 
thick and fast. Up above, where the 
camera-plane has left them, the fighters 
circle around and around, protecting 
the camera-plane from attack. 

Arriving at the proper level, and 
utterly oblivious to the shrapnel, the 
pilot straightemi the plane out on an 
even keel for several seconds. As he 
does so the observer presses a button 
which unwinds the shutters of the 
cameras. As each photograph is taken, 
and before he pushes the handle that 
inserts new plates, he \Vrites the num
ber of the slide on t he map of the terri
tory which he has just snapped. Back 
and forth over its objective flies the 
camera-plane, until t·he observer is 
satisfied that he has photografihed 
every inch of the ground below. 
Then a signal to the pilot, and the big 
plane ascends again to the level of its 
escort. Once more in formation, the 
fliers sta:rt on their way home. 

Word of the evident success of the 

again, he dispatches his camera to the lines flies the squadron, and the 
developing-room installed on a motor-truck Germans, fearful lest their prey will 

:t--SAFtTY 
Jl!OL T 
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Looking down on a camera-plane 

' escape them, swoop to the attack. Four 
of our planes immediately detach them
selves from the convoy and engage the 
enemy, while the remainder of the 
convoy flies home vvith the ca'lnera
plane safely in its midst. The four 
planes left behind \vill keep the Ger
mans busy. I t is not long before the 
remainder of the squadron breaks 
formation and lands safely back at our 
own aerodrome. 

Developing Photographs 
Making Maps 

and 

raiders has been flashed to the nearest 
enemy aerodrome. The result is shown 
when a German squadron appears with 
the evident intention of cutting our 
squadron off. There is no question of 

As the camera-plane comes to earth, 
the sergeant and his assistants dis
mount the cameras and hurry away 
to t ·.e developing-room on the truck. 
Here the pictures are developed. Mean
while the observer fills in a form, which 
is then sent to the sergeant to be for
warded t o G. H. Q. with the finished 
prints. These prints, by the way, are 
finished in a little more than an hour 
after the plates are received. The 
moment they are ready, t hey are 
dispatched to G. H. Q., where a staff of 
experts reduce them to scale, determine 
where they overlap, and paste them 
together on the photographic map. 

Don't think for a momentthatphotograph
ing positions is as safe or as pleasant 
as yachting. The bullet hole tells why 

19 
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This great mf.LP has to be correct 
to the minutest detail. In order to 
keep it so, several small squadrons 
go out during the day, watching 
for changes over the enemy lines. 
The camera-plane of this small squad
ron is only a single-seater, equipped 
\Vith one camera. Art interesting 
feature of this plane is that the 
camera is operated from the "joy-stick" 
(control-lever) of the plane, even the 
changing of the plates is accomplished 
by the same means. 
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In verse and picture this book 
tells her the story of electricity 

• 

With the bath
tub posing as 
the ocean, cpil · 
dren get fun and 
instruction from 
this realiS:t i.c · . . swtmmmg toy 

--

• 

--~~ ~~~ . ., 
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This submarine "kiddy-car" car
ries a full magazine of happiness 
and sinks nothing but dull care 

Popitlar Science .hf onthly 

Yes, Santa Got Safely 
And with Some Delightful 
D ominos printed on Ca.Fds are 
easy for little hands to manage 

These lucky children have a modern toy town, with street
cars, w~ter-works, and "everything" run by electricity 

Colored clay that doesn't need wet
ting delights the budding !culptor 

The new velocipede is strong 
and like a bicycle in design, with 
steel spokes and ball bearings 

T his thirteen-year-old is his own Santa 
Claus : he has built a clockwork sub
marine that will actually run under water 

-
H e is learning word-building 
with blocks that can be set 
up on bases, sign-board fashion 

When the rider mounts this 
hobby-horse, a spring gives it 
all the action of trot and gallop 

• 
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through the War Zone 
Excuses for Christ.mas Giving 

--··- --

This pistol fires coins, and a bull 's
eye means another nickel in the bank 

I 

LJ~ 

Cleanliness and art meet in this 
soap \Vith ineffaceable pictures 

A modern version of the old bean-bag game, with 
small shot-bags to release the beans for the table 

A nine-hole table golf course 
that is an improvement on the 
once familiar tiddledy-winks 

Teaching the young idea 
to' shoot with an· un
breakable all-metal bow 

'\ 

v 
\ 

-
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It needs the vivid imagina
tion of children to detect the 
resemblance between this 
toy vehicle and an airplane 

~ 

_ :; 

-
• 

Should a submarine 
come down the street, 
this chaser will go 
into action at once 

21 

A real player-pia~o in miniature 
delights the children~when the 
older folks will stop playing it 
long enough to give them a 
chance. The perforated rolls 
are run through the machine by 
turning a crank, and operate on 
the principle of the music-box 

:~ - ~ -

There is endless fun 
for a boy in this boom
erang device, which 
shoots a metal ring a 
considerable distRnce, 
and · at the same time 
gives it a "reverse 
English" that causes it 
to return to the shooter 

• . 
• 
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Going Motoring for Gold 
COME now the automobile Argonauts, \vho make of 

treasure-hunting a picnic and pay the expenses of 
their holiday outings with the gold they glean so easily. 
This is in southern California, where "color" can be 
obtained in the sand of every mountain stream, and Sun
day motoring parties 
have learned to take 
advantage of the oppor
tunity to pick up pin
money and let the earth 
yield t he cost of their 
tours. Within twenty
five miles of Los Angeles 
are the mouths of many 
great canyons, with trout 
brooks compar atively 
rich in placer, notably 
the San Gabriel, Santa 

• 

Anita, Topanga, Pacoi- ... , 
ma, and Big Tejunga. 

In the la.at, twenty
three miles from the city 
and within a hundred 
yards of an automobile 
drive, is a favorite spot 
where anyone who un
derstands panning can 
readily wash out two or 
three dollars' worth in 
half a day, and stand a 

,. 

good chance of finding l!:~=·=== • • - ·~-.. .... 

The expenses of 
t h e i r Sunday 
outing are paid 
with gold 
from the river 

- .. 

Sometimes they take 
a tent along, and remain 
several days. Three 
members of the party 
doithe P,!lnning, while a 
fourth takes care of the 
camp, which is supplied 
with fine t rout from the 
creek. Mrs. Cubbison 
has become an expert at 
getting the yello\v fl akes 
out of the sand. On the 
whole, they have found 
the canyon so pleasant 
and profitable that Mr. 
Cubbison is considering 
permanent location t here. 

single nuggets worth five 
dollars or more; and here 

Within twenty-three miles of a city an d just off the high· 
way, she pans three dollars' worth of gold in half a day 

This place, like th e 
others named, is in the 
Angeles Na ti on al Forest, 
and open to everybody. 
The canyons ha \'e a large 
output of gold to their 
credit in years gone by, 
and big future strikes 
would not be surprising. all summer Lewis W. 

Cubbison and his family, \Vho are residents of Los Angeles, 
have made almost \veekly trips and more than defrayed 
their expenses with the proceeds. 

Sometimes the Cubbisons pick up burros, always avail
able in these canyons, and make prospecting excursions 
far back in the high mountains. 

• 

• Burbank Steps Forward with a Super-Wheat 
I\ MERI CAN wheat is one of n our most important fighting 

assets. "Food will win t he war." 
(You've heard the slogan before.) 
Of course, meats, fats, sugar, and 
leguminous foods, like beans, 
peas, and lentils, rich in muscle
building material, are also neces
sary; but nothing can take the 
place of wheat as a staple food. 
If grown in cold climates, it con
tains about 10 per cent of gluten, 
its most valuable constituent; if 
gTOwn in hot climates, as much 
as 15 per cent. 

Now comes Luther Burbank to 
the fore again. After experi
ments extending over eleven 
years, he assures us that he 
has evolved a "super
wheat" containing an 
ttnusually high per
centage of gluten, 
and so sturdy that 
it may be gro\vn 
a n y w h ere from 
Labrador to Pata
gonia. Burbank's 
wheat resembles the 
prize-winning "Mar
quis," but has ver y 
large white, flinty kernels. 

The ne\v \vheat is an exceed-
ingly early grain-the earliest of 
some four or five hundred varie
ties\vhich Burbank has been grow
ing. He has tested it by com
parison with sixty-eight of the 
best wheats of the world, and 
finds it superior in yield, uniform
ity, and all other desirable 
characteristics. I t grows vigor
ously. to a height of four feet on 
good .:.ordinary soil, and thrives 
in almost :any but t he most 
extreme climates. On average 
valley soil, without special culti
vation, care, or fert ilizing, it 
produced in the past summer 
49.88 bushels an acre. · 

Like all other wheats grown in 
California, the new wh~at is a 
winter \vheat. It was tried for 
baking bread, and the results of 
the tests were ~ighly satisfact ory. 
The loaves were of good color, 
texture, ·and taste. A high per- _ 
centage of gluten in bread is of 
importance, because the food 
value of the bread depends upon 
it. Gluten has a high food value, 
andcontainsfroml5to18 per cent 

Luther B urbank says this wheat will of nitrogen in addition to carbon 
grow anywhere ; its food value is high hydrogen, oxygen, and sulphur. ' 

ii 

• 

• 



Jan.11,11ry, 1919 

• ' 

f . 
( CAUDRON T\".11H~ENGINE BOMJH>P.OP PER) 

' • 
\ • 

..,.,,E IX>lt'TAJflfN, 
RADIAJQR W./NOS ARROW•SHAl'U> 

/N P.LAN 

.11t'i'E/f. 

ww.w 
' 

( S.P.A.D. f JGHTER ) 

• 

• 

8AL ANC£D RUDfJl!R Wff'HOl/T T.IUL F llY 

ELEVA'TDti IH ONf! Ptl:CE 

R.OTATl/'IG HOTCHKISS MACHIN,15 GUN 

UPWATiD /tXH/UIST (IF 
ISO /f.P. V·T'(P.E MOTOR 

g:>.N'f'i.lo~ 
STICK, CAN BJf 
EXTENDED FOR USE 

DVAL CONTROi. FOOT•IMR WITH 
DllTACNABLA COVER OVBR 

' 

LOT It> ADJV.fT A -.. --- fAFlMAN 
GENERAL-PURPOSE 

2. · SEATE~· 
. 

What Four Years Have Done for Flying 

, 

• 

N OT one of the four types of airplane sho\vn . here \vas 
in existence at the outbreak of the present war. Army 

officers knew that the flying-machine would play some part 
in the war-but what part? No one divined that machine
guns would be fixed in position and fired through propellers ; 

that speeds of 150 miles an hour would be about right for 
a fighter; that machines would be developed for special 
purposes-bombing, artillery control, fighting, etc. Four 
years of warfare have done more for the development of 
the flying-machine than ten years of peace-time discussion 
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The machine that makes the forms 
from which maps are printed has 
eight dies, which, used singly or in 
combination, produce almost any 
sort of embossed lines. The map 
is that of the north polar region 

j 

E ven in the embossed 
newspaper, typographical errors 
will occasionally creep in. T he 
embossed pages are read by a b lind 
proofreader for errors in spelling 
or punctuation, and corrections 
are made by smoothing out the 
plates where the errors are and 
punching in the corrections by 
m eans of several suitable tools 

• 

PO'[YUla.r Science Monthly 

Making a Newspaper 
By means of raised dots and lines 
news of the world is conveyed 

Once the story of what was go~ on 
in the \Vorld had to be read to her; .. 
but now this newspaper printed in 
Braille with maps which her Sensitive 
finger-tips can read easily-brings 
her the latest news of the tremen
dous changes taking place in Europe 

The typewriter for the blind 
has only six keys. Used in 
different combinations they 
emboss the desired characters 
of the.alphabet in groups of 
raised ·· dots on the paper. 
In this respect the mech
anism of the machine very 
closely resembles that of the 
ordinary business typewriter 

In printing, the reading matter is 
embossed on two thin copper plates 
at a time. T he paper on which 
the impressions are made is placed 
in the press between the two plates 
and subjected to high pressure 

T he copper forms on the two cylinders of the printing
press must register vecy accurately to give clear and sharp 
embossing on the sheets of moist paper placed between them 

-
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A L!'HAtn 

N17Ml.lALS 
\ \'HOLl.·\\'Okl] 

for Sightless Readers 
U ue 1 

• A f..tHAlrT 

\VHOLC•\\'OaP 

Line 2 

embossed on manila paper, the ALPUAan 

\ VHOLl!.·\\'Oao 

to the finger-tips of the blind 
PA •T·,~•oan 

Linea 

'"• t tc. 
\\'HO LJ;·\\1011.0 

PAltT·\\'0 11.D 

Line: 4. 

The revised Braille alphabet, which is W ttOL«• \\'OIJ) 

used in this newspaper for the blind, PAlT·WOaJ> 

PO!fCTUAT10" consists of a combination of six dots 
arr.anged in two parallel vertical rows. Ll111 s 
T he system also has special characters 

Before the sheets of manila paper 
are ·run through the press to be 
embossed they are sprayed with 
water. Because of the great strain 
it must bear, only paper of a 
very tough quality can be used 

1 I ·: t 1 • " •. u·i L • 1• "~ 
Ba.lkan .5l«.ru, sfio,:,W3=c/,q;.sii"J:f'-.-l 
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Here is a war map of the Balkan States and 
of Asia Minor as it appeared. in the news
paper for the blind. For obvious reasons, 
the minor details of contour are omitted 

. . 

PAl.T·\\'Oau 

l'IVl'Hl 1', ITC. 

Lint- 6 

The dots of the 
Braille alphabet are 
punched into thin 
copper plates by a 
machine greatly re
sembling a type
setting machine. 
One of the plates 
serves as the stamp, 
the other as the die 
in . the e~bossing. 
They register per
fectly, being made 
by one operation 

• 

. ' 

•• b • d • f g h j 

\! 2 s 4 $ 0 j 8 0 0 

• but ... do every (rom go b.i.YC JUS\ 

•· • · •• •• • • •• •• • • ·• ·• •• . . •• ·• •• •• •• •• •• .. . . 
k I .. n 0 ' • '-p q 

~l'IOll·ledgc like more .. , pe<Jplc quite rather •• cbat 
•• • • • • •• • • •• •• •• ·• • •· .. •• ·• • · •• •• •• •• • · • • •• •· •• •• •· •• •• • 
• • • y • ~ • • ~ 0 
•• \'Cry it • you .. and r., or tho 'flith 

:and 101 of tho '111ith 
•• •• •• •• • • •• •• • • • •· ·• •• •· •• •• • • • • •• ••• •• •• • • •• •• •• •• •• 
! I a G • i 0 d'" " 1b;all this which out will 

gb •h tb •h od " OU ... 
•• •• •• •• • • •• •• • • •• • •• •• ·• •• •• •• •• • • •• •• • • •• • • • • ·• •• •• • .. 

'" • in 
: ( ) .. ? .. 

• • . . . . 
•· •• •• •• • • •• •• •• • · ·• ·• •• •• •• •· • • •• •• •· •• 

fraction lint nun1cr;1.I lign 

·• 
•• 

Ing 
b 

·• 
•• -

.. 
a~ 

·• •• ·• ·• •• •· • · •• . 
lcuct 1lgn <_~it.l_.!!lin .. 

The sheets of which the newspaper 
for the sightless is composed are as
sembled by blind workers. Each 
pile contains copies of one sheet, 
and the piles are arranged in 
numerical order. The workers walk 
around the table, taking one sheet 
from each pile in proper order. 
Each set of sheets is then fastened 
together with wire staples by a 
special machine before the news
paper is sent out to its blind readers 

• 

, 

When the embossed sheets come from 
the printing-press they are still wet, 
and they · are dried on racks before 
they are ·assembled in the final fonn~o~vnghtcd material 

J 



• 

( 

' ... 

6R.AK~ 

When the driver presses a foot-pedal, the 
hand points the way the car will turn 

For the Driver in the 
Car Behind 

NOTHING except the movement of 
the driver's foot is required to oper

ate the automobile direction signal 
recently invented by a Maine electrician 
and shown above. The device is auto
matic in action, being set in motion each 
time the car's foot-brake is applied. Jt 
consists of an illuminated rear-end signal 
carrying a white pointer hand on a black 
background; a special foot-brake pedal; 
a coil of wire attached to the brake 
mechanism to revolve a drum in the rear 
signal casing, operating the pointer hand 
and electro-magnetic buttons on each 
side of the pedal, which moves the pointer 
hand to the right or left to show the 
direction in which the car will turn. 

When not in use, the hand is S\vung 
to,vard the front of the car out of sight 
from the rear. When the brake-pedal is 
depressed to slo\v do,vn the car, the \Vire 

" 

RED T A I L L IG HT ~ 

...... 
DIRECTION 

POINTER 
PIVOTl:D 
BLACK Dl~K 

DANGER 

r 
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5LOW TVRNINO MAKE ANO BREAK PLATE 

/ • 

This is an apparatus for testing the effi
ciency of motor-driven automobile homs 

-
·\·., 

' :\-.J ..' "· 
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Picking the Longest-Winded · 
Auto Horn 

T YPICAL of the pains taken by auto
motive engineeers to insure the most 

efficient design of even the smallest unit 
is an experiment made recently in se
lecting a motor-driven warning signal. 
Fourteen horns, t\vo each of seven differ
ent makes, were packed together in a box 
filled with excelsior to deaden the noise. 

Two large wooden pulleys \Vere arranged 
so that one was driven by an electric 
motor and transmitted power to the 
second pulley by a belt. On one side of 
the second pulley was a strip of brass, 
semicircular in shape, \Vhich served to 
"make and break" the circuit that oper-
ated the horns. . 

The pulleys revolved at a rate that 
blew all the horns at once s~v.en times a 
minute. Each time the circui t \vas closed 
for about four seconds, approximately 
the average length of warning signal the 

attached to the brake mechan
is1n operates a small spring
driven drum to turn a shaft 
inside the signal casing, so that 
the hand becomes visible from 
the rear. 

BECAUSE of the numerous accidents resulting t o motorists 
by reason of failure to see embankn1ents or curves in the 

road, the Automobile Club of Southern California is placing 
large reflecting danger signals throughout the State. 

motorist gives. The horns 
'vere "tooted" ten hours a day. 

The first to give out quit 
in sixteen hours. One after 
another, they became silent 
until the last one quit after 
sixty-eight hours, or a total 
of 28,560 "toots." 

There is a switch to light 
the signal at night. 

© Kadel a nd Horbert • 

They show a beam of red light the instant the head-light of 
an approaching automobile falls upon them. T he glass over the 
danger signal is clear around the edge and red in the center. 

Recently the Morristown and Erie, a small connecting road in New Jersey, has been trying out a forty
five-horsepower motor-truck with a carrying capacity of twenty-eight passengers, with good results 
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lt usually takes two or more men to operate a so-called 
one-man automobile top; this can be ma~aged by one 

An Automobile Top Operated 
by the Engine 

I\ N idea. for a mechanically operated automobile top is shown 
fl above. It is operated by power secured from the car 
engine, and is. base!! on the lazy-tong principle. 

It consil!ts of a vertical rack provided inside of the body at the 
extreme rear of the car. This rack is moved up vertically out of 
its compartment by means of two shafts and bevel- gearing 
from power taken off the car engine through a meshing pinion 
set. The stop forces the lazy-tongs to extend forward until they 
reach the wind-shield side-bars, where they are attached, the tongs 
themselves forming the fran1ework for the top material, wh\ch 
is folded up as the tongs are drawn close together before 
lowering the entire device into its compartment. 

You do not need a magician's wand to tum your roadster into 
a touring car or a truck if it is equipped with this device 

Roadster, Touring Car, and Truck, 
All in One 

T HE versatile folding-bed of the end of the nineteeth century 
is beaten to a frazzle by a recent invention in the auto

mobile line. Charles J . Carlson, a citizen of Montana, has 
contributed an invention for changing an ordinary roadstel" 
into a touring car with baggage attachment, or into a truck. 

W_hen the car is to be used as a roadster, the ru.mble seat and 
truck body are folded up in the rear of the roadster seats. To 
convert the roadster into a truck, the rumble seat is left in its 
folded position, but hinged side pieces and an end piece are swung 
in position, so as to form a box for receiving the load. To con
vert the roadster or truck into a touring car, the rumble seat is 
unfolded on top of the box body. 

Ingenious Coal-Gas Motor Tank 
BELL 5H.'IPED 
HOUSINO 
COVERING · 
FLO-"T T UBE RUBBER. 

,....- SV. Tl NG-

AIR IN- • c,,..s our 

-CAP 

' ;: TO? OF 
:-J FILLER CAP 

t' 
GAS 
VENT 

In these days of gasoline 
shortage,. it is well to pre· 
vent the smallest leaks 

IN Great Britain the development of th~ use of illuminat
ing gas as fuel for motor-cars has been along t wo 

distinct lines: in flexible bag containers, and in compara
tively small tanks capable of carrying the gas under sn1all 
volume out at high pressure. 

The tendency seems to be swinging toward the small, 
rigid tank. The tank here illustrated is light and yet small 
in size, and is capable of withstanding a pressure of from 
one to ten thousand pounds per square inch in a tank six 
inches in diameter. This is made possible by using two 
cast-steel ends and winding the tank in t\vo layers of 
spirally \Vound steel tape in much the same manner as 
guns are \Vound. The longitudinal strength against 
rupture is secured by lengthvtise wires of high tensile 

strength between 

Seal the Gasoline-Tank 
the two ends of the 
tank, which are 
closed by steel
domed caps with 
expanding joints. HA VE you ever looked at the filler cap 

of your automobile after a long trip 
through the country? If so, you un
doubtedly found some moist dust around 
the cap. This was caused by an appar
ently small leakage out of the small 
vent-hole in the cap. Did you 
e.ver figure out how much gasoline 
'vas wasted by this seemingly 
small leakage? 

Through tests conducted at 
the Armour I nstitute of Tech
nology, a Chicago concern 
found that from five to 
cightee~ per cent of the 
gasoline in your car is lost 
through evaporation and spill
age, and it is now marketing 
a simple gasoline tank seal. 

CAST STfEL 
WDCAP 

STEEL ROOS OF 
HIGH TENSILE STRENGTH 

A IR IN 
-.NI) 

DOWN 

(.'"'=-J 

TO 
C.'11\llURETOll.. 

DRAIN COCK. 

Dust is kept from the carburetor 
by this new type of air cleaner 

A Dustless Carburetor 

IN no part of an automobile 
or a tractor are surfaces so 

highly finished as they are in 
t he engine. Between the piston 
and the cylinder wall a Epace no 
\vider than the thickness of a 
hair is left-a space that is 
filled with a thin film of lubricat
ing oil so as to produce a perfect 
seal. The efficiency of the 

engine depends in ·. a large 
degree on the excellence of 
the · fit between the piston 
and its cylinder. If the 
metal should be scratched 
there is bound to be trouble. 

In a traction engine it is 
easy enough for dust to find 
its way into the carburetor 
and eventually into the cyl-
fnder. 

The seal permits the en
trance of air into the gasoline
tank to replace the gasoline 
drawn out to the carburetor, 
but prevents the flow of 
gasoline out of the filler cap, 
either through spillage or 
by evaporation. 

- - An English firm has brought 
out a new type of air cleaner. 
Air is forced to pass through 
a water seal before it reaches 
the carbu.-etor, and all dust 
is strained out. 

• 

This coal-gas tank for motorcycles, etc., now being used in Great 
Britain, is the invention of S. J. M urphy, of Laurence Gate, I reland 
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Soldiers 

© Inttti\n.tionnl l.'llul 

An army may lay 
waste a country, but 
it wastes nothing 
itself. When it breaks 
camp, every scrap of 
material "is gathered 
up. Herc soldiers are 
collecting old wire, 
boxes, and o i I · can s 

--

Troops for over s eas 
get new outfits. Their 
discarded equipment 
is carefully collected 
and sorted. Shirts, 
socks, and clothes 
are repaired and 
put to u s e a g a in 

C I ntttoat1onal l-'11n1 

@ l oterna1tou:s.l iilm 

C urrycombs, buckles, blacking
brushes, scrapers, and fly-killers 
\Vere among the spoils left behind 
when the 76th Division went 
abroad. But not even an old tin 
can went to the rubbish heap-
in army camps there isn't any 
such animal. Instead, down to 
the last Ry-swatter, the cast
offs were picked up and listed 
by the station junk corps 

This is an engine of war, but 
it belongs on the saving, not 
the firing line. I t'sa bigstraw
baler, and its business is to 
rebate straw on which poten
tial heroes once slept-the 
heroes h'aving gone to fight 
and the straw being needed 
for mattresses for the rookies 

the Saving Line 

@ I utcrnat iooal Fil 10 

• 

• 

• 

P opitlar Science M onthly 
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BriLi1)1 
offirja.1 
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E ven on the battlefield 
the salvage work goes 
on. No sooner has the 
attack been driven 
home than squads are 
sent out to collect the 
equipment of those who 
have fallen in the fight 

The track of the retreating 
Germans was often marked by 
the wreckage of villages and 
homes. This salvage corps 
man, working within sound 
of the guns, is sorting and 
tagging the pathetic debris 

--
Britit!h offitjaJ pbotocnph 
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Making Crippled Planes Fit Again 

One of the store-rooms in which 
Spare parts are kept ready for the 
demands of the airplane doctors 

• 

Testing an engine salvaged from a damaged 
plane. The engines have to be dis
mantled after every eighty hours of fiying 

An airplane's flying life, even if 
it escapes accidents, is only 
about two weeks; therefore the 
repair shops are bustling places 

Photographs © Underwood & Underwood 

A single fast dive means 
taking apart the engine 
t o clean out the soot 

A hurry-up job on the fuselage. 
The repair corps' slogan is 
''Make 'e m fit qu i c k '' 

• 

A badly crippled airplane arnvmg at a repair 
depot. The engine alone is worth at least $5000. 
New machines are built from salvaged parts 

.· 
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This one-man tank, its inventor claims, can travel over land or 
sea, through sand or snow; the air is not included in his claims 

A One-Man Hand-Powered Tank 
T HE one-man tank above was recently patented by 

John Baptiste Felicetti, an Italian residing at Phila
delphia. In outward appearance it resembles an Egyptian 
mummy-case on wheels. The shell of the tank, of bullet
proof steel, conforms to the shape of the prone body of a 
man. On top is a hinged double door through which the 
soldier who is to occupy the tank enters. His body rests 
upon a hammock suspended from cross supports; his feet 
work the pedals of the steering-gear. 

The mechanism for propelling the tank is rather primi
tive. On each side is a long lever with a handle on the 
front end and a spade-like push~r at the rear end. The 
man in the tank pushes the spade end into the ground, 
and propels the tank by pulling on the handles of the two 
levers. The armament consists of a machine-gun resting 
upon a swiveled support. 

The inventor claims for his vehicle that it "can travel 
over land, sea, snow, and sand, or through water and mud." 
How did he overlook the air? 

. 
It Nipped Its Way through 

Wire Entanglements 
• 

T HE combined length of the \Vire 
entanglements used in the war 

amounted to many thousands of miles. 
These wire protections proved to be 
.highly effective as a weapon of de
fense, a sufficient reason to stimulate 
the ingenuity of inventors to devise 
some equally effective method of. 
combating and overcoming this pro
tection, without resorting to pro~onged 
artillery fire . · 

Some of the earlier contrivances were 
so elaborate that they were unwieldy 
and an easy target for 1nachine-guns 
and heavier artillery. 

One of the simpler and more satis
factory devices, developed by the 
French, is a shield of steel, bent so as 

~· ' r 
• 

• 

to protect the head of the wire-snipping soldier in front 
and on top. I t is attached to the axle of two hollow 
wheels filled with sand to give them greater \Veight. The 
soldier using the device crawled toward the enemy's en
tanglement in the old Indian way, pushing the shield for
ward as be progressed. When he reached the entangle
ment, he thrust his wire nippers through an opening in 
the front of the shield and cut the wires. 

The device is small, inconspicuous, and very effective. 
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The shell that smashed this tank cut a window opening 
for the Tommies who turned the monster into a snug hut 

How Are the Mighty F alien! 
. 

ONE of the characteristics of an army is to make 
use of the very wrecks that .\var causes. A bullet

pierced helmet becomes a decorative flower-pot in the 
back area quarters .of some garden-loving soldier; a 
discarded canteen is the "makings" of a trench banjo; 
a wrecked automobile forms the groundwork of a Red 
Cross hut; and even the once mighty tank pictured here 
was turned into a cozy home for Tommies after a 
German shell had ended its fighting days. 

This particular tank is one of the earlier types-great, 
heavy monsters that did wonders at first, but were too 
slow-moving to escape artillery fire; a direct hit usually 
put them out of action. The shattered side of this one, 
which makes a \vindo\v for the im.provised dug-out, is 
eloquent testimony' as to what happened to tanks that 
couldn't dodge and twist through the enemy's fire. 

The Tommies might be very happy in their bullet
proof house, but the sight didn't please the men 
higher up. As a result, the "whippet" tanks were 

evolved- little fellows that could maneu
ver \vith all the agility of t heir name
sake, and that didn't stay in one place 
long enough to give the artillery a chance 
at them. They quickly replaced the 
heavier early types for most work, and 
soon swarms of them were leading the 
attack and clearing the road for the in
fantry. Their efficiency helped to hasten 
the end of the war. · 

P bo1ot.?rupbi5 © J1\ i ernationol l*'il nl !iel"' i t.•<> 
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New Stars.-What Are They? 
A bright star suddenly flares upr--
why? . Perhaps two stars collided 

T HE stars, shining above us night 
after night, have changed little since 

mankind has lived on the earth. Many 
of the brighter ones bear names ·given 
them by the astronomers and astrolo
gers of tho1,1sands of years ago. The 
constellations \Vere arranged as they 
are to-day when the builders of the 
Pyramids observed them from those 
vantage points. So it is · a rather 
startling phenomenon when · a new 
star takes its place among the well 

· kno\vn ancient configurations. 
On June 8th last it was announced 

by Harvard that a new star had ap
peared in the constellation of .~quila. 
Harvard acts as the central bureau 
for sending out information about 
ne\v discoveries to the astronomers of 
this coRtinent. All new discoveries 
are reported to Harvard, and an
nounced through its list of observato
ries. On the 7th of June there was 
a star in the position indicated, for it 
appears on some photographs taken 
thin. Indeed, it appears on a photo
graph taken at Harvard in 1888 and 
in many others made since. But it 
was a star so faint that it 
could not be seen, except 
with a good-sized telescope. 

Ii Seemed About lo Outshine 
Sirius 

By Ernest A. Hodgson 

Sirius is about four and a quarter 
times as bright as a first-magnitude 
star. The title \vas quickly restored 
to Sirius, ho\vever; for in a few 
hours the ne\v star was fading, and 
by the night of the 13th it was just 
first magnitude again. 

There Are Many Wonder Stars 

Since t hen it has continued to fade, 
with slight periods of recovery every 
ten days or so. By the middle of Sep
tember it had become a good test of 
eyesight to find "Nova Aquilae," as 
it is called. By the time this article is 
published it will probably have become 
a telescopic star once more~ But we 
shail not be able to tell; for by that 
time it \vill have passed, together with 
the other summer stars, and .will be 
in the sky only during the day. 
· This Nova, although it is indeed a 

\Vonder star, is only one of many. 
Most Novae are discovered only by 
means of a painstaking stu!'J.y of star 
fields, photographed night after night. 
They are not noticed, for they do not 

become very bright-a large majority 
scarcely becoming visible to the naked 
eye at their maximum. Almost all the 
Novae, and practically all the visible 
ones, have appeared in that part of the 
sky known as. the Milky Way. 

Of the bright Novae, the 'one that 
has been studied most completely is 
that which appeared in the constella
tion of Perseus on February 22, 1901, 
This Nova became t\vo and one half 
times as bright as a first-magnitude 
star within the space of a few hours. 
I t then gradually faded, passing 
through many oscillations of about a 
mag11itude, and finally dying away to 
a faint star once more. 

Getting the Ranges of a Star 

The distance of Nova Persei was 
finally computed. The method that 
astronomers use is, in theory, exactly 
the same as that followed by gunners 
\Vho \Vish to measure the distance to a 
certain target. Their range-finder is 
provided with two pris1ns, \vhich take 
the light from the two ends of a certain 

· 1866 

measured distance AB (page 
32) in the instrument itself. 
The angle at A or B can be · 
measured, and this angle, 
together with the distance 
AB, will enable them to find 
the distance OX. In the case 
of the range-finder, calcula
tions are a voided by cali· 
brating the instrument. 

In determining the dis
tance of a star, the line AB 
must be very long. T he 

On the 8th of June the 
new st~r blazed up until 
it. was of the first magnitude. 
By the tenth it was almost 
as bright as Sirius, the 
Dog Star, and for a time 
promised to deprive it of 
the distinction of being th·e 
brightest star in the sky. 

Most new stars appear in"or near the Milky Way. Here 
we have plotted the · principal new stars that have 
been observed and. the dates when they were seen 

distance chosen for a base 
line was not a mile, or a 
thousand miles, or even the 

• 

Sl 
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diameter of the earth; all these would 
be much too short. What they do use 
is the axis of the ellipse traversed by the 
earth in its journey around the sun
a base line 186,000,000 .miles long. . . 
Observations are made six months 
apart, when tlie earth is first on 'one 
side and then on the other of 
its orbit. Even \vith this enor
mous base line, the angles, 
determining the distance of 
Nova Persei, were so small as 
to require great care and . 
delicate instruments to mea-
sure. I t was found that the 
Nova was so far a'vay that 
light, traveling 186,000 miles 
a second, would require about 
300 years to reach us from 
the star. So, although it was 
seen as a NQva in 1901, it 
really burst out into bright-
ness about the year 1600. 

Photographing the Stars 

0 

A 

·was the Nova and its giant cloud that 
the whole appeared as a t iny speck, 
too faint to qe s~en except by a long 

· ·exposure ·o(, the photographic plate, 
aided by the great light-gathering 
properties of a large telescope. 

The photographs that appear on 
this page sho"' what happens if 
we separate the various colors of 
light that come t o us from the 
star, by means of a spectroscope, 

Po']J'lilar Science Monthly 

. spectra show that the star changed 
color from day to day. Dark ' lines 
indicate t he absence -0f certain colors, 
and sho\v that the substances which, 
in a state of incandescence within the 
star, would produce those colors are 
present in a cooler, gaseous state out
side the star. 

. It will be ·noted that the spectrum 
of June 10 sho\VS more dark lines than 
the one of June 9. This shows t hat 

\- _;:'=,: . _ _ 11_0_TH_E_E/\_!'.:_:rH_.3~00~Y~E~/\"'"R_S __ _ 
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' the source of light was 
stronger, but was still shining 
through a gaseous envelope 
)Vhich was cool, compared ~() "" 
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with t he center of the 
star. By July 30 the dark 
lines had almost disap
peared and bright bands 
alone remained, indicating 

Probably the most in
teresting thing discovered 
about Nova Persei was dis
covered by means of photo
graphs taken six months after 

How the dis
tance of the 
earth from 
l'iova P ersei 
was computed 

.The light direct from the new star (Nova 
P ersei) reached us in about 300 years. That 
which went out to.light up the cloudy material 
progressed outward foi; six months, traveling 
in that time a\lout 3,000,000,000,000 miles. 
Then it was reflected toward the earth by the 
nebulous material, and took, of course, 300 
years to reach us, ai;riving six months after the 
light from the first outburst. And yet, so fl\,r 
away was the Nova and its giant cloud that the 
whole appeared as a. tiny speck too faint to be 
seen except by long exposure of the photo· 
graphic · plate; aided by the great light
gathering properties of a large telescope 

that the Nova was then 
heated throughout. The in
tensity of the light, however, 
was less, showing that the tem
perature as a \Vhole by that 
t ime had fallen. This order or 
change in speotrum is charac· 
teristic of Novae in general. 

Several Explanations 

it first appeared. These 
photographs \Vere made by astrono
mers who carefully kept their tele
scopes pointing on the same point for 
hours at a stretch, following the star 
as it passed across our sky throughout 
the night. The light from the faint 
star was thus able to hammer away, 
so to speak, for all this t ime, impress
ing itself on t he photographic plate. 

The results showed that the 
Nova was apparently becom
ing surrounded \Vith nequ
lous, cloudlike matter, which 
was passing farther and farther 
outward from the body of the 
star. Calculations showed t hat 
if this were being shot out 
from the Nova, it must be 
passing outward at about the 
speed of light. It has been 
suggested that the nebulous 
matter might have been there 
all the time, but that the light 
from the blazing up of the 
star had just reached it . 

• 

Sifting the Light of the Stars 

If we look at the diagram we 
shall see what was meant . . The 
light direct from the star 
reached us in about 300 years. 
That which went out to light 
up the cloudy material pro
gressed outward for six months, 
traveling in that tin1e about 
3,000,000,000,000 miles. Then 
it \vas reflect~d toward the 
earth by the nebulous material, 
and t ook, of course, 300 years 
to reach us, arriving six months 
after the light direct from the 
outburst. And yet, so far away 

• 

There are several explana-
\vhich is practically a light sieve. If all tions of the cause of t hese strange 
the light · \Vere, say, one shade of blue, outbursts. One is that the star, as 
there would be only·a ·b]ue line show- it t raveled through space, ran into a 
ing. If all the shades of all the colors mass of nebulous matter, which carsed 
were present, \Ve would call it''\vhite light, it to glow. This explanation, while it 
and the spectrum \vould be continuous satisfies many of the observations, is 
from red to violet, as it is in the rain- - ' difficult to accept; for the nebulous 
bo\v. The red light lies to the right- matter would need to be very dense 
hand side of t he photographs. These to cause such an increase in tempera-

.. 
The spectrum of Nova Aquilae on June 9, 1918 

I 

The spectrum of Nova Aquilae on June 10. 1918 

' 

, The s pectrum of Nova Aquilae on July 30, 1918 

These three photographs of the spectrwn of Nova Aquilae, which were made by 
W. E. Harper, of the Dominion Astronomical Observatory, Ottawa, Canada, show 
how remarkably swift are the changes "that take place in a new star. The straight 
lines and bands are produced by the . glowing elements in the Nova. T he same 
l'ine or band always appears in the same relative place. Hence, as it disappears 
or becomes more intense we have .unmistakable evidence of a great chemical change 

... 
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ture, and it would need to be very 
small in area to account for the short 
time the star remained at its maxi
mum. Another explanation is that 
the Nova collided with a dark star, 
the collision resulting in the enormous 
·heat \Vhich caused the star to be
co me gaseous 
and expand. It 
then cooled off 
gradually. 

Thal New 
Dark Star 

One aspect of 
this theory is in
teresting to us. 
May not a dark 
star even now be 
approaching, 
and about to col
lide with our sun, ... 
c.ausing an out-
burst which . . . 
w.ould . destroy 

.. the earth at 
""' ' ? . OuCe. 

. · It may hap~ 
pen. Who can 

.. . . '' t~ll? But before 
it· does a "new 
star" will appear 
in our sky- this 
dark star illumi
nated by our 
sun just as our 

• moon is. 

would enable . astronomers to predict 
"the end of the world." We would 
have ample warning years before the 
collision. 

But this collision theory does not 
• 

explain the fact that the· gl9\v passes 
through other smaller ·1naxima as it 

dles· · a,~ay, and · it has furthermore 
been .calculated that there would have 
to be" about four thousand times as 
many dark stars as there are bright 
ones to account for the number 
of Novae that have been seen - a 
rather difficult thing to believe. 

Absolutely 
"No Insurance" 

So, the phe
nomena connect
ed with Novae 
stil l ·· await a 
theory that will 
combine them 
all. In the mean
time, further 
evidence is being 
collected by our 
n1ode.rn astro
nomical · ·~ad-, . 
justers'' from our 

This star will 
slowly approach 
a maximum, how

. ever, and other 
phenomena con
nected with it 

T his is a photograph of the nebulosity around Nova Persei, made 
by Yerkes Observatory. The light direct from the star reached us 
in about three hundred years. So, although ii: \Vas seen as a Nova 
in 1901, it really burst into brightness about t~e ye:;1r 1600 

• 

la test celestial 
''conflagration,'' 
\vhich , it is 
hoped, will en
able them to fix 
the respons i
bility. I t may 
be safely stated, 
in any case, that 
everything on 
the dark body as 
well as on any 
dark satellite of 
the bright one 
that may have 
existed was a 
"total loss" and 
that· there \vas 
absolutely " no 
insurance." 

Transporting Huge Marine Boilers by Rail 

STEAMSHIPS must have boilers, 
and these cannot always con

veniently be built \vhere the ships a,re 
constructed. Once safely sto\ved away 
in the hold of the ship, these gigantic 
boilers give little trouble; but to get 
them there safely is a different 
matter, especially if they have 

·, . . to be carried to their destina
: .. . tion by rail. Some of these 

. · boilers have a diameter of 14 Yz 
feet :and a length of more than 
11 feet. Each weighs about 
91,000 pounds, and a 3,500-ton 
ship requires two. 

To transport these boilers on 
the regulation flat-cars is impos
sible, because, by reason of their 
large dimensions, they cannot 
pass through tunnels or under 
bridges. 

The engineering problem pre
sented in one cas~ was solved by 
building ·a special car. Th~ I
beams that form the longitu
dinal supports of the platform 
cars \Vere curved in the middle 

so as t o bring them \vithin . a ·foo·t 
of the rails. In the cradle thus 
formed the huge boiler was placed, 
and securely fastened to supporting 
blocks. 

When the steamer Bea.r, of the 

This is one solution of the problem of 
shipping large marine boilers by rail 

33 

United States Geodetic Survey, was 
wrecked on the Pacific coast, many 
.miles a\vay from the nearest railroad 
line, great difficulty \Vas experienced 
in transporting the huge boilers of 
the steamship after they had been 

salvaged. 
The problem was solved by 

making them water-tight by 
plugging up all the openings, 
rolling them into the water, and 
to\ving the floating monsters to 
the nearest port. There the 
huge boilers were transferred to 
railroad cars to be hauled to 
their destination. 

The proper m·aking of these 
enormous boilers.requires special 
machinery and appliances which 
are not al,.vays · available at 
shipbuilding yards, and, after 
all, it is easier to transport a 
complete boiler than a \Vhole 
factory with its equipment of 
specially designed . machinery 
and its large force of trained 
\Vorkmen. 

• 
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Those Wash-Days in Flanders ''Here's Where We Licked Them" 
. 

THIS husky standing by the machine is not a mechanic- he 
was a "washerwoman." His wash-tubs were the t\vo big M APS are even more important to an army than to a stranger 

in New York's subway maze. Big war maps were in evi-
drums behind the engine, and in them he 
washed mud-, blood-, cootie-covered shirts 
and trousers for Yankee soldiers. 

He would run his massive truck close up 
to the front lines, and dump the dirty 
uniforms into boiling water in the drums. 
Thus he kept the army clean and un
cootied. 

The rifle on the front of his car was just 
a precaution in case the Germans couldn't 
resist the temptation to come over to steal 
the Monday wash. 

• j,~ 

• 

• • 

• •• 

How Did It Get Here ? 

I F you throw your wedding-ring into 
the ashes, do not be sure it is gone 

forever. It may come to life again, as 
did this one, around the neck of a po
tato. The ashes were thrown out on a 
field that had been tilled and cultivated 
for potatoes. One small, sentimental 
spud stuck his head through the ring, 
and when he grew up looked like this. 

Youthful Aristocracy 

T
HIS little aristocrat, who is not 
quite hardy enough to stand the 

cold winter wind, is comfortably 
fixed up in a limousine-sled. It has 
a heating and lighting apparatus 
within. 

,, 
The small owner gets in through 

. the top: When he is comfortably 
seated, his indulgent parent puts 
down the lid, picks up the ropes, 
and starts . 

• 
. 

Turning Weeds into Sheep 

A DISCOVERY that seems des
tined to play an important 

part in building up future supplies 
of wool and mutton has recently 
been announced by a Washing.ton 
State . sheep-rancher, Mr. Y. C. 
Mansfield. By mere chance he 
found that sheep · thnve on the 
Austrahan saJt-bush, heretofore re
garded as a despised weed, of which 
there aie literally millib'"ns of acres in 
some· of our Northwestern States. 

' 

dence everywhere on the western front. 
Th:ey were housed in shelters like the one 
shown above, whereaBritish Tommy seems 
to be telling a squad of our boys just how 
and where it all happened. The map they 
are looking at shows the western front as a 
whole, but maps similarly sheltered show 
in great detail portions of the front, usually 
those directly opposite the trenches. 

The quickest way to get maps is to send 
a photographer out with an aviator to fly 
over the country to be photographed. 

Motion Pictures Anywhere 

AN enterprising manufacturer 
has developed a hand electric 

generator with which motion pic
tures up to eight or ten feet wide 
can be given. 

The projector illustrated uses 
only slow-burning film, so that it 
can be used anywhere without the 
booth or insurance restriction. The 
entire outfit weighs only ninety· 
seven pounds. Probably the South 
Sea ·Islanders will soon be familiar 
with Mary Pickford. 
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British 
official 
pliotoc-raph 

A Rival to Houdini 

IN f~-off Bagdad, herculean strength 
\Vas common in those '- Arabian 

Nights" days \Vhen Aladdin \Vandered 
about with his magic lamp. The 
name "Bagdad" still holds its thrill 
for us, but British soldiers found the 
place disappointingly normal when 
they arrived there. · 
. One day they happened on this 
Arab carrying on his back a life-boat
a task for ten ordinary men. Tommy, 
gazing at him, almost believed him to 
be a magic relic of the past. 

When Paris Envied Pittsburgh 

T IKE most other large cities, Paris 
L has had its Society for the Abate
ment of the Smoke Nuisance: but cir
cumstances alter. cases. Such a small 
circumstance as one toot 'frorri the air-
raid siren cciuld convert every member 
of that society into an ardent \vor-

I 
j 

Danger! 
. 

WHERE three streets come to
gether at one place the cro,ssing 

is sure to be dangerous, particqlar.1y 
if tr!lffic is heavy and there is a 'trol
ley line. 

A startling danger signal has been 
invented for such a crossing. It 
stands on a corner that the cars 
pass, and is so connected with the 
track that when a car approaches 
the arn1 at the top revolves into an 
outstretched position . and a large 
gong sounds. The signal itself is 
painted in startling colors, like c. 
camouflaged ship . 

• 

., . 

When Huns Still Flew 

WHEN airplanes flew lo'v in sup
port of infantry on the western 

front, there was no time for the anti
aircraft gunners to use range-finders. 
At any rate, the range-finders built in 
peace times were generally found to 
be useless against fast flying airplanes, 
and the successful aircraft hunter was 
he who had a quick and accurate eye 
for distance and speed. 

But a machine-gun cannot be han
dled as easily as a 12-bore, and so an 
inventive Tommy hit upon the idea 
of mounting a discarded gun \Vheel on 
a post so that it \vould revolve, and 
then lashing his machine-gun to the 
rim of the wheel. This done, he was 
able to S\ving ·his piece in any direc
tion skyward and make things warm 
for .. a ~ow· qy-ing enemy aviator. But 

• inst~pc~s ~of .machines being brought 
do~n .!:l.Y .!'it;l.e or machine-gun fire .. ,vere 
not conimon. , 

. . .. . 
shiper of s.moke; the thicker and oilier, the better they liked it. 

The smoke-cloud defense, which proved so effective against 
submarines, was easily adapted to land, and, after trial at 
the front, \Vas installed as a branch of Paris's air defense. 

It Was Caught Before It Fell 

These smoke-producers, which freed a harmless smoke that 
was heavier than air or poison gas, \Vere of mode1;t mien. 
Objects that looked like cencrete top-pats, inverted and scat
tered around the city in the path of any breeze, were the only 
apparatus used in the feat of blotting Paris from the face of 
France ten minutes after an alarm. 

© I ot.c:roatiounl F il:1t • 
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HAD this pole fallen and the wires been injured, hundreds of 
telephones on the western front would have been put out of 

commission. · Realizing the seriousness of this, these men \Vorked 
desperately to keep it up. 

A heavy snow-storm, follo\ved by a freezing rain, weighed 
down the wires with frozen sno\v. The \vires would have suc
ceeded in dragging down the poie, O\ving to its in secure.foothold 
in the soft dirt, had not these men interfered. 

Britis h offi eiQI pl1otoJ;rn1>b 
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.As for the bloodshed, Bill, 
that you cannot pay for. 
Every drop of it is priceless. 
If the total loss of Life had 
been borne by us in America, 
the entire population of llli- · 
nois and Indiana, for example,· 
would have been completely 
wiped out. The number of 
killed has been estimate:! at 
eight and a half millions. The 
disabled number 7,175,000, 
which is about equal to the 
combhled population of the 
six ·States of New Hampshire, 
Vermont, Connecticut, Rhode 
Island, Massachusetts, and 
Maine. We have tried to 
bring out these facts in the 
map by shading certain States ' 

• 
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Presenting the Bill to Bill 

.... .... 
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• 
"D~struction of buildings, machinery, and farms in 
Belgium and france, ~,735,000",000." That will be 
the first item.on the. bill presented to you, Bill. We 
wonder how you are going to pay it. So much gold 
would fill one hundred and ninety freight .. cars-a 
train nearly a mile· and a half long. That is the 
general idea we have' tried to convey in the picture 
abOve, Bill-destruction on the one side, and pay
ment in a gold -laden (rei,cht train on the other 

\ 
• Item No. 2 in the bill: 

"\ "Destruction of fifteen 
1 million tons of shipping: 

$1,050,000,000." That's 
letting you off rather easy, 
Bill; for we are charging. 
you with the value of the 

' ships on a prC.:war basis. 

-

Out of every three ships 
that the Allies possessed, 
you sank one. That ex

. plains the explosions in the 
great fleet here pictured 

~ ... "· 
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The Pigeons' Flying Corps 
These fearless aviators heed neither wounds 
nor exhaustion until they have reached home 

T his squadron 's aerodrome was once a grocery wagon; later seitenty-t wo flyers dwelt there in perfect 
safety, for it was so well painted to match the land~cap~ that. it :was invisible to enemy observers . ~ .. ... 

-
Photograph!! by 
E<l\\·i o Levick 

' 

Pencil and paper 
having been ·tied 
to the brea·st feath
ers of these airmen, 
they were ready for 
their · day's work 

• 

.. 

• 

This balloon is inflated in such a 
\Vay that it will travel a limited 
distance and then gently drop to 
earth. A message is then written and 
attached to the pigeon balloonist, 
who when released flies swiftly home 

' , -
' . . ~ .. 

' ' 
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With a pigeon in a 
cage on. his back, 
ready to dash forth 
in search ·· of his 
master, who is lost 

·. 

.. 
• 

If you whisper an address 
into a pigeon's ear, you 
can't expect him to go 
there; he is only taught to 
fly home. Send him by 
airplane, parachuting him 
down at the right spot . 

1 ' ~ ny i j(i m itena 
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Make Your Own Christmas Tree 

SANTA'S stinginess in handing out 
real pine Christmas trees in the 

last few years has caused us to look 
on him with increasing disfavor. But 
if oµr patron saint won't give us Christ
mas trees our inventors wiH make us 
some. 

Here is a man
made tree that 
has several added 
attra:Ctions which 
Santa's kind doesn't 
have. Mounted 
on the base are a 
central shaft and 
an outside frame 
made up of poles 

~f-1 Re'it>lving 
tree-cerrter 

Clock 
r;...,,~ I machine 

carefully concealed in the base. In 
the base there is also a motor with a 
pinion projecting up\vard which meshes 
'vith t he gear. Thus \Vhen the motor 
is started the central shaft revolves, 
and so of course do the star-shaped 
platforms. The result is most pleas-

ing. Through t h e 
spreading o u t s i d e 
branches shine the re
vol ving sparkling deco
rations within. 

A storekeeper has 
fixed up a real live tree 
in his store window so 
that it will revolve. H'.e 
trimmed off the lower 

which are held in 
place at the top 
by a piece of cir
cular. wood. These 
outside poles, 
which · are sta
tion'ary, have 
holes in them in 
which natural o"i 
~rtificial tree 
branches can be 
placed. The poles 

The eentral shaft of this artificial 
tree, with its decorations, is revolved 

branches of the 
tree, bored a 
hole through 
the floor of the 
window and in
serted the end 
of the tree. On by a motor in its base 

Counter stool 

\llhen the motor 
is started t h e 
star - shaped 
center revolves 

Showing how the 
motor turns the 
pulley and the 
pulley turns the tree 

this he placed 
a· split pulley and 
then fastened the 
end down to a re.. 
vol ving pedestal. 

themselves incline inwardly, so when 
the branches are inserted this 
artificial tree will taper as a real tree 
does. On the central shaft are mount
ed several star--shaped platforms for 
holding angels, glittering balls, and 
any other decorations. This central 
shaft has a driving gear attached to it, 

The mechanism is · 
hidden beneath the 
store window floor Clock machine} 

He connected the pulley to a motor 
and started the motor. The motor 
made the pulley go round, and the 
pulley made the t ree go round. And 
on the tree were many electric lights. 
And the results were great beauty 
and many sales for the enterprising 
storekeeper. 
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He is fully equipped 
with fur-lined park a , 
fur mittens and cap 

They're Ready for a Siberian Winter 

F OR our troops in Siberia 
there is an enemy stronger 

and more relentless than 
the Bolsheviki; and that is 
winter. Napoleon's cohorts 
had a tilt with t hat same 
enemy in the less severe 
climate of Russia proper, and 
came off second best, finding 
on the great retreat from 
Moscow that the numbing 
cold clutching at their vitals 
and the drifting snow drag
ging at their legs were more 
deadly than the Cossacks. 

In Siberia the Yankee fight
ing men will face a cold more 
extreme than Napoleon's 
troops knew. Even in the 
southern parts the winter bites 
deep. The extensive lowlands 
as well as the elevated plains 
lie open to the Arctic Ocean. 
The air, after being chilled on 
the plateaus, drifts down upon 
the lowlands, and in the re
gion of the lower I.ena ex
tremely low temperatures ob
tain. Verkhoyansk is known as 
"the pole of cold of the eastern 

• 

atmosphere." The average 
temperature in December and 
January at Yakutsk is - 40.2° 
F. and at Verkhoyansk-53.1° 
F., and occasionally tge cold 
is so severe that official ther
mometers register as low as 
-75° and -85° F. 

To work and fight in tem
peratures such as these, an 
army needs the equipment of 
an Arctic expedition. For
tunately, our own northern 
border is cold enough to have 
been a good laboratory in 
which to work out ideas for 
clothing soldiers in 'vinter, 
and the Yankee in Siberia will 
be armed against the elements. 

The War ·Department has 
devised fur-lined coats, fur 
helmets, fur gauntlets, and 
Arctic-proved footwear for our 
men. The equipment was 
assembled in San Francisco, 
and by the time you read this 
it has long been in service. A 
New York commuter looking 
at the pictures will sigh for 
Siberia and its comforts. 
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With helmet closed and 
collar turned up, ready for 
a tilt \vith ice and snow 
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'fhis Chilean desert was once the world's only source of fixed nitrogen 

Nitrogen in War and in Peace 
It helped to make the world safe for 
democracy ·and it keeps us from starving 

N ITROGEN, the most democratic 
_ of all the elements, is the es

sential factor without which 
. the / .var for democracy could not have 
been won. In the last analysis, war is 
an effort to discover which of two 
sides can liberate the most nitrogen 
\Vhere it will do' the greatest damage. 
For all explosives are nitrogen com
pounds- their 'deadly effects the result 
of the ineradicable ter;idency · of this 
liberty-loving gas to burst its bonds 
and hurl in every direct!on fragments 
of \Vhatev.er has Served to restrain it. . . 
From old-fasl;tioried black powder to 
the most ·modei:·n and powerful trini
trotoluol, qr "T.N. T.," nitrogen is the 
basis of thein all. 

Even more essential, in peace, is the 
possession of nitrogen in usable form. 
Without its aid there could be no 
plant gro\vth, nor could animal life 
upon this globe continue. Yet, while 
nitrogen· is literally as common as air, 

· since four fifths of the volume of the 
earth's atmosphere is free nitrogen 
(serving to dilute the essential oxygen 
and make it breathable, so that you 
would not be literally burned alive), the 
problem of obtaining sufficient nitro
gen is one that holds the serious, even 
apprehensive attention of scientists, 
economists, and the Government itself. 

Before the world became densely 
populated with people who live in 
cities, and who therefore depend upon 
the annual crops produced by others for 
their food, instead of living on the 

By Frank Parker Stockbridge 
. 

fruits, nuts, and game that were t he 
food of our ancestors, nobody worried 
about nitrogen. People \vent where 
.food could be obtained; if they failed 
to arrive soon enough they starved. 

When the World Faced Starvation 

Up to less than a 4undred years ago, 
the entire human race was constantly 
menaced by the possibility of famine 
and wholeeale starvation, and nature's 
methods of supplying nitrogen to 
plants through the action of bacteria 
in the soil long ago became too slow 
to keep pace with the increasing de
mand of the human race for food. 

For a great many years the world has 
been dependent for its supply of nitro-
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gen for fertilizer upon enormous depos
its of sodium _nitrate, or Chile saltpeter, 
found in the high, arid desert regions 
of Chile and Peru and nowhere else . 
- In late years there has been an im· 
portant addition to this diminishing re· 
source-the production of--ammonium 
sulphate as a by-product of the coking 
of coal. But the total a~nuaJ supply 
from both of these sources, about 
2,500,000 tons from e·acfi; is still in
sufficient to meet the irowing de:rriand 
for agricultural purpos~s ·alone, · while 
the war's demands created a situation 
little short of critical. 

' . 
Crookes' Advice lo Chemists 

Twenty years -~go. Sir William 
Crookes, then president of the British 
Association, startled · ·us by declaring 
that the population of the world _ was 
increasing so much ·raster than its 
food supply that the race would 'soon 
face starvation unless ne\V means Of 
increasing the earth's fertility were 
found. His words carried conViction, 
and his suggestion that chemists turn 
their attention to the development of 
practical artificial means of ext~;i.cting 
the nitrogen of the air and "fixing" 
it in usable compounds stimui'ated 
experiment in that direction. 

As a laboratory experiment, the 
fixation of atmospheric nitrogen was 
old. The main essential of all processes 
then known, tremendously high tem
peratures, running up even to 6,000°F., 
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made the practical application of any 
of them doubtful. Chemists, how-.. 
ever, 13e~ to work. The development· 
of ·hydro-electric power at Niagara 
and elsewhe~e, \vhich made it possible 
to produce high temperatures through 
the electric arc, turned attention ·to . 
this ' means of accomplishing the 
result sought. Charles S. Bradley, an 
Amerjcan engineer, almost at the time 
Sir Williain Crookes was pointing out 
the' imminent need, began the first 
large-scale experiment at Niagara Falls. 
His 'process was not a commercial 
succ~ss,. b~t a little later a plant was 
established at Notodden, Norway, 

• 
whe~e :• water-power costs only $3 a 
year :Per horsepower. There nitrogen 
products \vere successfully made. . .. .. 

Reducing Nitrogen from the Air 
.... -' . 

The process used at Notodden and 
later at several other plants in Norway, 
known as the Birkeland-Eyde, is not 
unlike that devised by Bradley. An 
electric arc is produced by leading a 
current of about 5,000 volts equatori'... 
ally bet\veen the poles of an electro
magnet. This produces what is prac
tically a disk of flame six and a half 
feet in diameter and having a tempera
ture of about 3,000° F. The disk 
really consists of a series of successive 
ares which increase in size until they 
burst. Air is passed through this arc. 

The first product of the reaction is 
nitric oxide, which, on cooling \vith 
the residual gases, produces nitrogen 
peroxide. The cooled gases are then 
led into towers, where they meet a 
stream of water coming in the opposite 
direction. Thus nitric acid is formed 

in the towers, in diminishing degrees 
· of dilution. In the last tower -the re

maining gases are ·brought into .contact 
with milk of lime, whioh combines 
\vith the gases to form calcium nitrate 
and nitrite. The nitric acid ·optained 
in the other towers is combined with a 
base to form a commercial compound. 

These Norwegian plants were fi
nanced by Germany, and their output 
of fixed nitrogen was almost entirely 
absorbed by that country. At the 
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beginning of the war the annual 
production of the Norwegian plants 
was equal to about" 10,000 tons of · 
fixed nitrogen a year. ·At that time 
Germany imported annually 880,000 

· tons of nitrate of soda, equal to 137,000 
tons of nitrogen. At the beginning of 
the war Germany had a stock of 
1,000,000 tons of nitrate, equivalent to 
156,000 tons of nitrogen, and a by
product ammonia capacity of 550,000 
tons of sulphate of ammonia, equiv
alent to 113,000 tons of nitrogen. 

It is known that the Norwegian 
plants have not been commercially 
successful. In Germany several other 
processes for the fixation of atmos-

Popular Scienct Monthly 
' pheric _nitrogen were de'{elope<l;; au-;: 

. • • ' . . • t 
of which helped to supply the · eilor-. · 
mous quailtity of nitrogen product!s 
required iii" manufacturing explosive$. 

One of these processes, developed 
by two German scientists, Drs. Frank . ; 

and Caro, who began their experi-
ments in 1898, is known as the cyana
mid process. It is based upon t he 
fact that calcium carbide, largely pro
duced as a source of acetylene gas, may 
be induced with comparative ease to 
absorb nitrogen, thus forming a com
bination of calcium, carbon~ and nitro
gen, known commercially as cyanamid. 
This is the only process t hat has been 

• 
in.stalled on the American continent, 
a plant in Canada, at Niagara Fall~, 
having been in operation for sever4l 
years, with an annual capacity of 
about 60,000 tons. 

Production of Cyanamid 

The carbide is placed in the furnace and 
the reaction is initiated by local resis~
ance hel!J;ing to a temperature of 1500°-
20000 F., the conversion proceeding 
to completion without further heating. 
The nitrogen is obtained from liquid 
air, manufactured by compressing air 
to a density of 500 pounds to the square 
inch and cooling by expansion. When 
the liquid air begins to rise above its 
normal temperature of-313° F., pure 
nitrogen boils off. The compound of 
calcium carbide and nitrogen, known 
commercially as cyanamid, is itself 
valuable as a fertilizer; by treatment 
with superheated steam its nitrogen 
may be released to enter into combina· 
tion with the steam, forming am
monia. In Germany about 600,000 

-
In the electric.Jurnace shown he1"e calciu,m carbide is made oy_ fVsing Jime and C'oke at a 
high temperature. The Carbide combines with nitrogen at 2000° F;., to form cyanamid . ' . 

' . 
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Making pure nitrogen gas by distilling liquid air formed under a pressure of 500 pounds to 
the square inch at a temperature of 313° below zero, one of the features of the cyanamid process 

tons of cyanamid is being produced 
annually. 

The other process of fixing atmos
pheric nitrogen, on which Germany 
mainly relies, is the Haber process. 
In this, nitrogen and hydrogen gases, 
under·a pressure of 1,500 pounds to the 
square inch, are passed through a 
chamber electrically heated to a tern ... 
perature of ·l,170° F. As a result, the 
nitrogen combines with the hydrogeJl 
to form ammonia. Although this 
process has long been in operation in 
Germany, its technical details hav~ 
been carefully guarded, and it took 
chemical and electrical experts em
ployed by the United States Govern
ment nearly a year to discover its 
secret from _patents obtainea_,iri this 
country. 

The Haber Process . 
The Haber process involves the 

presence of wh:at is known in chemistry 
as a "catalyst;" I t has 
been found that certain 

sists of a small bit of "spongy plat
inum," or asbestos, fibers coated with 
platinum black. When this is held 
over an open unlighted gas-burner, 
the presence of the platinum causes 
the hydrogen in the gas to combine 
with the oxygen in the air with 
such speed and violence that great 
heat is generated by the reaction, the 
spongy platinum becomes · incandes
ce~t, and in a second or two is so hot 
that the gas ignites. .. 

In the Haber process the catalyst 
is spongy iron, although any one. 6f 
several" other substances probably 
would answer as well. 

In the electric arc process the first 
producl is nitric acid, which is directly 
usable for explosives. In the · cyana
mid and Haber processes the ammonia 
product is best adapted for use as 
fertilizer, but is readily convertible 
into nitric acid by passing a mixture 
of ammonia and air through a red-hot 
platinum screen acting as a catalyst. 

The fact that nitrogen can be fixed 
directly in the form of sodium cyanide 
by the action of nitrogen gas on a 
mixture of soda and coke has been 
known for many years; but, while 
English, German, and American scien
tists have trie·d their hands on a com
mercial adaptation of this reaction, it 
is only recently that an American firm 
has been able to prepare sodium 
cyanide for the market ·by this process. 

A Low-Tempe'ralure Process 
' . . . 

Intensive study of the various meth
ods of speeding up the reaction has led 
to the adoption of special apparatus, 
and, ~ta temper_ature ar_ound 1800° FH 
with the assistance of a specially de
veloped .catalyzer, an unusually· pure 
cyanide is formed. From the cyanide 
it is easy to prepare ammonia quantii-
tatively. · 

One advantage of this sodium cya
nide method of fixation, aside fro~ the 

low temperatures :ttE!ed, 
is that when ammonia 

elements or compounds 
-the list is constantly 
being enlarged- have 
the · remarkable prop
erty of causing other 
substances to com
bine chemically, often 
in entirely new for- -
mations, without 
themselves under
going any change or 
entering into the new 
combination. A fa
miliar example is the 
common de-vice for 
Hg)lti.IJg gas without 
matches, which con-

The crude nitrate is shoveled into 
leaching-vats, where it is purified 

The nitrate mining in Chile is 
nearly all surface work at little cost 

is made from the _cya:. 
nide, another "product 
of commercial value is 
also obtained- · 'sodium 
formate. This · latter 
material can be used· as 
a starting-point for a 
number of artificial fia:.. 
voring oil1:1, for a whole 
line of .useful solvents, 
or .for making .. the for
mic and oxalic acidS 
that are so necessary 
in our dyeing processes; 
for instance, and which 
were formerly imported, 
chiefly from Germany. 
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Extracting Rheumatism through the Skin 

An X-ray photograph showing 
a diseased "rheumatic" joint 

W HEN you have an 
ache in an elbow or a 

knee, you speak of your 
"rheumatism," and often 
attribute it to a change in 
the weather. But that same 
"rheumatism" is usually caused by 
germs, microbes, or bacteria located 
in some other part of your body. 

Often there is a pocket of pus, or 
germs, hidden away in the root of a 
tooth you think is sound. One day you 
begin to have severe t\vinges of " rheu
matism" in· your big toe. That is be
cause members of that little colony 
of germs located at the root of your 
tooth have started on the war-path. 
They are sending out a few scouts and 
much poison gas .into. your blood · and 
lymph. . 

These enterprising little germs snoop 
around, keeping away from your 
leucocytes, or white blood corpuscles, 
and anti-poison tissues, always watch
fully waiting for their big chance, 

. . - . 

The soldier on the table is suffering with an ailment 
of a rib, which the surgeon is treating with Dr. 
Pridham's double nitro salts applied externally 

which comes when you inflict a slight 
injury on yourself. You may not 
notice that you stumbled and hurt 
that big toe joint,. but the scouts from 
that germ colony noticed it, because 
they have found a weakened spot that 
cannot resist their onslaughts. 

They arrive in droves and feed on 
that spot, lodging there until they have 
set up an inflammation which you 
call "rheumatism." Tubercle bacilli 
sloughed off the edge of a coiisumptive's 
lungs or intestines will do the same 
thing as the germs from the pus pocket 
on your tooth. Diseased tonsils, 
dysentery bacilli in the bowels, scarle
tina germs in the throat, pneumonia 
cocci in the lungs, adenoids, stone in 
the bladder, urological diseases, or any 

Inflammation drawn out on the 
skin by the Pridham treatment 

spot where a nest of germs 
is located, may be the start
ing-point of "rheumatism." 

Dr. Fred Priqham, of 
Johns Hopkins Hospital in· 
.Baltimore, has devised a 

treatment for joint affections that is 
being used very successfully at the 
military hospitals where it has been 
introduced. He uses a mineral, double 
riitro-:Peroxide,' which actually extracts 
.the inflammation. 

The salt is mixed with a starchy 
substance which holds its action until 
it is ·placed on the skin over the dis
eased bone, from \vhich it extracts the 
impurities, the germs, and their 

• poisons. . 
The material is -sprinkled on lint 

or gauze and placed on the skin over 
the diseased bone. When the doctor 
removes the dressings from six to 
t\velve hours later, there 'vill be seen 
blisters on the skin. If there is no 
infection the salt will not affect the skin. 

Voice-Tubes for the Ship's Gunners 

IN a naval battle, the range is ob
tained principally by men stationed 

in the mast-tops, the readings of the 
instruments being tele
phoned down to the officers 
in the plotting-room below 
the warship's deck. Here 
the instrument readings are 
quickly t ranscribed into 
terms of gun ranges and of 
angles of horizontal deflec
tion. -These calc ul a ti on·s are 

• 

In big battles t he gun that has but 
one channel of communication stands 
grave chances of being cut off from the 

\ 
-

\ 

rest of ~e ship. Should that happen, 
the gunners would have to depend 
upon the gun's telescopic sights, and 

there \vould be no checking 
up of hits or misses by 
the spotters in the mast
t ops. 

Thus the means of com
munication is the crux in the 
modern method of pointing 
and firing a battleship's 
guns. In our Navy, voice-
tubes are generally pre
ferred to electrical appara
t us. 

then sent to the gunners 
through speaking-tubes, al
though telephones and nu
meral indicators are often 
used, to make sure that the 
orders will be understood. 
For, when the battle waxes 
hottest, either a voice-tube 
or a telephone is likely to be 
swept away. 

Here is a voice-tube equipped with a megaphone outlet 
which increases the intensity of the sound. This photo
graph was taken on board of the U. S . . S. Jouell 

The speaking-tubes are 
metallic pipes made air
tight to conduct the sounds 
efficiently. Nothing short 
of a rupture or a large bole 
torn in the tube by shell
fire will impair its operation 
to a dangerous extent. 

Copyrighted material 



Janu_Q,ry,,. 1919.-

Press the Button-· See the -Show . 

How a little switchboard runs · a theater 
employing more than a thousand·~.r-solis: ·· 

Y o.u are going to forget your cares 
and worries in an evenmg at 

New York's Hippodrome. You go 
early so as not to miss anything. Just 
as you· settle into your seat t he orches
t ra begins to play. In 
a few moments the show 
is on. The great red velvet 
curtains are drawn back, 
anti tableau after tableau 
is presented to your eyes. 
Hundreds of performers 
t hre>ng the stage. Ele
phants and horses do their 
acts. The great tank is 
opened, and diving girls 
splash in. 

Repairs Behind the Scenes 

Between the first and 
second act, your \vife turns 
to you with, "Oh! Look, 
Henry, that lovely velvet 
curtain has a big tear in 
it!" 

You look, but don't see 
the rent. While your ,vife 
tries to show it to you, the 

PE 
• 

• 

By A. M. Jungmann 

little electric s\vitchboard operated by 
Clyde W. Powers, tl}e stage .9.irector. 
E very time Mr. Po\vers' pushes a but
ton he starts something. When the 
orchestra begins to play, it is becaus.e 

f;, J, .,~ ·.-
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DARK SIG'lAL FOP. 44'~ STREET SIDE-.-..._8Ll!E-\j GETTINGNlY PIECE Ot«O THE 
How the show at the New York 
Hippodrome is directed. The 
stage director doesn'tyell, " H ere, 
you elephant man, bring us your 
elephants." He just presses a 
button. In one hundred and 
seventy-four minutes two hun
dred and twenty cues are given 

~ 
STl\Gf THl\T JS WAITING IN 

•• 
THE .RUNW/'\'f 

,,-WHITE 
~~-THIS SIGflA!. EMBRt\C.E-S 
9" \J!' :fJJ, THE LIGttTS,Oll Qk. OFF 

..... -SWITO\ Tlli\T TVRNS ON 

~~~J?sL~A¥l,_ ~~ 
ELEPHMT · 
CALL • 

SIREN AND CONTROL Of 
BIG TRANSl'Ol\.T IN NEV 
YORK. HARW!t SCE'!il?-

• • 
43~0 ST. flY ~\OGE 

CHl\.NGE- /I.LL LIGJ1TS 

c.of.ITROLS fl'ORT CURTAIN 

Details of the 
wonder-working 
switchboard which 
controls the en
trances and exits 
of 1074 persons 

Should the switch
board fail (it never 
has) . the telephone 
is at the service of 
the stage manager 
for the emergency 

RL'lGS CFLL/\R. GONG 
STOf PlNG N..L 
MACHLNERY' 

• • 44T."ST FLY 6RIOOC-
CONTJ\OLS flYING /IJP/\JV\ TUS 

curtains are drawn back and the next 
act begins. 

"Never mind, Henry," \vhispers 
friend wife, " I 'll show it to you next 
time." 

Womanlike she doesn't forget ; but 
\Vhen the great red curtains are drawn 
across the stage again, your \Vife can't 
find the tear. You think it wasn't 
thi!re. It was. While you were 
watching the stage, busy tailors neatly 
darned the rent. 

Suddenly you say to your \vife: 
"Say, there must be an awful racket 
out back of the scenes. Directors 
yelling at all that crowd and getting 
everybody in on time." 

"I don't hear it," she replies. 
Don't look pat-ronizingly at her. 

There isn't any noise-no one yelling 
orders. The whole sho\v is' run by a· 

a button has been pressed. Every
thing you see done is done in re
sponse to a button on that little 
board. Actors, musicians, prqperty
men, carpenters, electricians, tailors, 
animals, all obey the buttons. No· 
one says anything. One thousand 
and seventy-four persons help make 
your evening a success by obeying 
the orders of these little electric 
buttons. 

Eoen the Audience Is Timed 

The performance lasts just one 
hundred and seventy-four minut~s. 
In that time Mr. Powers gives two 
hundred ·and twenty cues by pressing 
the buttons on his switchboard. If 
an electric light bulb is not lighted, 
no one shouts for the electricians; 

•s 

. 
Mr. .Powers communicates the need 
of a new light °!>Y pressing a }:)utton. 

Each act is carefully timed. So many 
minutes must be allo\ved for a certain 
actor· to do his. p~rt, ~o many seconds 

FLY bl\.IOOf 
RU C>~lOG.E-

for another . . Mr. Powers 
counts the minutes and the 
seconds as a miser counts 

' bis gold- nothing escapes 
him. · In a sense, the 
audience is timed too, for 
favorite actors are per
mitted a few seconds be
yond the time for their 
acts in order to receive 

: the applause of the audi
ence. After a &how has 
been on a few days, the 
time the big hits require 
for applause is definitely 
set, and no actor may bow 
more bows than can b"e 
made in that time. When 
the last second arrives, 

. one of the little buttons 
on the switchboard is 
pressed and the next cue 
is taken. 

Suppose this efficient 

LOUD SP.E/\KING PHONE 

TP.E~SUJIY 
~Tl\GE DOOR. 
01'-CHEST.R.A.. 
S\V. f>Rll>GE 
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43 GALLER.\" 
CfHTll..GALLERY 
4'1-'GALLER.Y 
44 RV.NWA-r" 
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FJl.CWT GRIDIJl.CW 

SWJNGll'IG IY.l.J~:::: 4-7 C>A~C!:LL 
43 Gl\IDINJN OOM.f-
44 GR!Dl l\ON PtCTUl'l.E C>H. 

little switchboard were to get out of 
order, what then? There is a tele
phone; and, if that fails, a: speaking
tube is ready to carry the orders that 
direct the show. But, so far, the little 
switchboard has never failed. 

Obedience the Watch-Word 

The same system is used in re
hearsals. At no tima is shouting or 
confusion permitted behind the scenes. 
So thoroughly is the idea of immediate 
obedience ingrained in all H ippodrome 
employees that a signal must be obeyed 
no matter when it is received. If the 
elephants were summoned on the 
stage at an hou.r when the elephant 
man knew there was no rehearsal, be 
would lose no time in marching his 
beasts up the runway and on the stage; 

, 
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A catchy cover is almost as impor
tantas a catchy tune. Examining 
de~igns for a hoped-to-be song hit 

At this stage the piate from 
\Vhich notes and words are to be 
printed is etched in an acid bath 

Printing a sheet on metal by a photo
graphic process preparatory to etching the 
plates fl'om which the song will be printed 

One of the first steps is to photo· 
graph the artist's cover picture 
lo make it ready for engraving 

The notes are very hard to etch: 
• so, after the acid bath, they 

are hammered in by an expert 

The "router" must carefully cut away the metal to 
make the notes and word t ype ready fol' printing 

The song being fed to the binding machine, nearly ready 
to i;o out in its glory of fresh print to a waiting world 

• 
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Cold? Press the Button· 

• 

• . 

• 

• 

• 

All wrapped up in this 
• btanket built with sec· 

tions of wool, canvas, 
and asbestos with wires 
stitched in, all he has 
to do is plug in on the 

: electric lighting circuit 
and sweat out that 
cold. Charles Fogel
song, of St. Paul, has 
p atented this idea 

• 

With this electrically heat· 
ed bath-robe-for which 
Edwin B. R ayner, of 
Piqua,'Ohio, stands spon
sor-you can shave in 
comfort in the coldest 
bath-room. But primari· 
ly the device is intended 
as a convenient way of 
giving electric treatment 

Carry an electric stove in your 
glove, and figlj_t chills with the · 
modern substitute for mustard 

.-

Charles Doehring, of New 
York, has fixed things so 
you can get a sand and elec· 
tric bath all in one. H e 
tucks you in your cozy 
sand-bed with flexible metal 
sheets bet\veen which the 
electric current is generated 

Not forgetting the horse, 
Ida Fogelsong, of St . Paul, 
has invented an elccbic 
blanket ·that Will sweat 
out old Dobbin's ills 

• 
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No more need the 
motorman blow on 
chilled fingers.· Alois 
Zeckendorf, of Cincin
nati, has invented an 
asbestos pad filled with 
wireS to go in glove or 
mitten. The motor
man hitches up his 
glove to the car cur
rent and is comfortable 

Swathed -in this electric 
sweating-robe invented by 
Andrew Phillips, of St. 
Louis, he gets Turkish 
bath results without hav· 
ing to tip the · rubber. 
The robe is a · two-layer 
affair with the current
carrying wires .worked in 
between the seams 

• 

I 
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Making Your Canary Feel at Home 
If you take the· proper care of your 
canary, you'll never need to ask, 6

' Dickr, 
bird, Dicky bird, why don't you sing?' 

J\BOUT fourteen distinct strains n of canaries are known, and an 
almost endless number of varie

ties. The common canary is reared 
primarily for its song. 

Before the war song canaries were 
reared in Germany; now most of the 
singing birds come from England. 
There is no reason why Americans 
should not train their O\Vn singing 
canaries. It seems to be necessary 
merely to put the birds in a room with 
good songsters, the vocal powers being 
developed through imitation. But 
careful watch must be kept, and a 
bird that develops harsh notes must be 
promptly removed; he must not cor
rupt the purity of the tone of his 
brothers. Sometimes a mechanical 
"thriller" is utilized in training, when 
the birds are silent, as during the 
moulting period. Jn six months or less 
the education of a singing bird is com
pleted. 

Mr. Alexander Wetmore, Assistant 
Biologist of the Biological 
Survey, U. S. Department of 
Agriculture, has given the 
subject of the management 
and care of canaries so much 
attention that we cannot do 
better than to abstract one 
of bis papers on the subject. 

Make the Bird Comfortable 

• 

is best. For a single bird, the 
cage should be at least 9 Y2 inches 
long, 6 Y2 inches wide, and 9 
inches high. A fine-mesh screen 
may be secured from the dealer 
and fastened around the lower half 
of the cage to prevent the scat
tering of seeds and seed-hulls. 
A common substitute for this is a 
muslin bag, held in place by a 
draw-string around the middle 
of the cage. 

I n a cage of the ordinary 
size three perches are suffi
cient. One should be placed at either 
end, at a distance that '\vill allo\v easy 
access to the food and water recepta
cles, and the third elevated above the 
middle of the cage. For reasons of 

cleanliness, one perch 
should not be directly 

above another. 
An English au

thority gives 
the stand

ard size 
for 

This bird, a crested 
canary, is like a 
Skye terrier inas
much · as its eye3 
are entirely c o n -
cealed by its topknot 

• 

v: 
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The crest of feathers on its head sets this 
bird apart from the every-day canary 

tom covered v;ith several thicknesses 
of paper. A better plan is to use the 
heavy coarse-grade sandpaper, kno\vn 
as gravel-paper, that may be secured 
from bird dealers. This should be 
renewed whenever the cage is cleaned, 
and in addition the pan should be 
washed in hot \vater from time t o 
time. 

What lo Feed the Birds 

The food requirements of canaries 
are very simple. The prime requisite 
is a supply of canary seed to which is 

added a small quantity of rape seed 
and a little hemp. If canaries do 

not seem to t hrive, it is \vell to 
examine the seed supply and 

crack open a fe\v of the 
seeds to make certain 

First of all, he assures us 
that cages should be chosen 
primarily for comfort. The 
square cage, in his opinion, 

• 
A Scotch fancy canary 
bird-bred to develop 
the hump on its back 

Instead of being yellow, this bird, 
the lizard canary, has varie
gated plumage; hence its name 

that empty husks 
alone are not being 
fed. Too much hemp 
seed should be avoided 
as it is very fattening. 

In addition to this 

Another canary with a hump 
on its back, the Belgian 
fancy; it is a very rare bird 

breeding cages as 22 inches long, 12 
inches wide,· and 16 inches high. Sev
eral types of open breeding cages made 
of wire may be obtained, or a box with 
a wire front may be made. 

Care of the Cages 

· Though canaries, when acclimated, 
can endure a great degree of cold, 
they are very susceptible to sudden 
changes in temperature, and cold 
drafts are fatal. This should be borne 
in mind in choosing a place for the 
cage. The room must be kept at a 

fairly even temperature, day and night. 
Wherever placed, the cage must be 
kept scrupulously clean. Seed sup
plies must be replenished and water 
renewe.d each day. The recep~acles 
for these necessities should be cleaned 
and washed carefully at short ·inter
vals. Cages that have removable 
bases should have the tray in the bot-
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staple diet, lettuc~, 
chickweed, or a bit of apple should be · 
placed between the wires of the cage 
frequently. Bread that has b'een 
moistened in scalded milk, given cold, 
is also beneficial at times. Perhaps 
once a week egg food may be given. 
This is prepared by mincing an entire 
hard-boiled egg and adding. to it an 
equal quantity of bread or unsaltecl 
cracker crumbs. Cuttle-bone shquld 
always be available to the canary. 

I n the breeding season egg food must 
be given daily as soon as the birds are 
paired. I t may be discontinued or 
iiven at intervals of three or four days 
when the female is incubating. The yolk 
of hard-boiled egg only may be given 
for the first day after the young hatch. 
Seed should always be provided. 

Under normal conditions most birds 
probably bathe daily. China dishes 
that are not too deep make good bath
·ing receptacles. In winter the water 
should be warmed until tepid. 

• 

• 

, 
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· . . .· . The Community House for Soldiers 
An experiment in democracy conducted by ·several 
war organizations and financed by the people of Ohio 

J\N army representative of. the 
r\. highest . type of American de-

~ocracy cannot be turned out 
by military machinery alo11e. We 
have come to regard the contentment 
of men in training as vital. 

To the American Recreation Associa
tion, operating in their war work under 
the name of War Camp Community 
Service, fell a difficult task. Making 
sure that tpe men find available the 
best, and only the best, that the 
particular community affords, has 
been their task. Into more than six 
hundred towns and cities the W.C.C.S. 
has sent trained workers. In stimu
lating each community to utilize its 
own resources in the most effective 
manner, some unique institutions were 
evolved. 

A Unique Community House 

The first Community House \Vas 
built at Manhattan, Kansas. The 
most interesting one, structurally at 
least, is at Chillicothe, Ohio, near Camp 
Sherman. It is in the form of a great 
Maltese cross. The , people of the 
State of Ohio \vere asked to furnish 
the funds for its construction and 
equipment. 

• 

By Raymond B. Fosdick 

The Camp Sherman Community 
House has become the Mecca of people 
·from all over the country who come to 
be near their sons, husbands, sweet
hearts, and brothers in the camp. 
Here, too, the to,vnspeople mingle 
freely \vith the soldiers; and the com
munity activities, the musical life of 
the town, home talent entertainments, 
and social life generally is conducted 
on a scale heretofore impossible with 
small-to,vn facilities. 

An Experiment in Democracy 

The lounge, occupying the entire 
central space of the building, opens 
on one side into the restaurant and 
on the other into the auditorium with 

'its stage extending across one end; 
and. when these three rooms are thro\vn 
into one, as can be easily accomplished, 
their seating capacity is fifteen hun
dred. A large reading and writing 
room occupies the fourth wing of the 
house, and from it open women's rest 
rooms and small parlors. 

Built on the curved driveway lead
ing from this central building to · the 
main thoroughfare, are the other 
hostelries of the "community" - each 
a model lodge in itself, harmonizing 

in color and architecture with the 
main structure. These provide sleep
ing-rooms with baths, writing-rooms, 
smoking-rooms, and women's parlors. 

The Community House was an ex
periment in democracy. The results 
are gratifying. There is noticeable be
tween the officers and men a cordiality 
that old-time military - authorities 
would have declared impossible. 

The change in the attitude of com
manding officers in regard also to 
bringing women into the camp en
vironment is interesting to observe. 

A Contribution to Community Life 

It was General Glenn who did most 
to hasten the building of the Camp 
Sherman House, and to make sure that 
every comfort \Vas furnished the fami..: 
lies of the men 'coming there. The 
Community House means the re
establishment of the normal social 
relations of life for the service men, 
and I am sure that every dollar which 
Manhattan, Kansas, or Junction City, 
or any other town has raised by bond 
issue, or the State of Ohio or the 
Rotary Club have pledged, \Vill con
tribute not only to the soldiers' need, 
but to attaining the ideal town life • 

It was constructed jointly by several war organizations, and administered by War Camp Community 
Service, its object being to promote cordial social relationships between civilians and soldiers 
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This shield of prismatic glass 
deflects the glare of your lamp 

-

-
'f he trolley-repair automobile, equip 
ped with ladders, tools, and material, 
has proved effective in Cincinnati 

PIN ON 
CYLINDER. HEAD 

\ 

To remove the cylinder-head turn the eccentric 
lever fastener of the claw-clamps and slip off pins 

To increase the traction power 
of small cars pulling a heavy 
load, they may .pe coupled by 
loading the forward end of each 
caJ upon the tr u c k ah e a d 

Some New Answers 

G/\SOLENE
...-TA.NK. 

What invention and ingenuity 
and comfort of truck, 

FLOJ\T, 

The rheostat indicates on yow 
voltmete1 the n umber of gallons 
of gasoline in ·your tank 

The lock-bar shown 
here is the latest in
vention for foiling 
the automobile 
thieves. It is 
simple, easily at
tached, and per 
mits t he moving of 
the car in case of fire 

==m-
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Double-width traction wheels enable 
this heavy tractor to travel over soft 
gTound \-vithout sinking in the earth 

\'!EDGE .BLOCK LEVEi\. 

JAW MEtv,f>ERS 

Put the spring jaws of the plow-b eam in the coupler, 
insert the wedge-block, and your plow is coupled 

I 
• 

.J 
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to Automotive Problems 
are doing to add to the efficiency 
tractor, and pleasu·re cars 

. . . 
A new electric heater for the 
intake manifold that will aid in 
starting the automobile engine ~-1 1I1 Ii Ir-----' This device indicates 

automatically the air 
pressure in your tire SWITCH ON DJ\Sli 

' ~-·----·.,-·-· ' -....-·---·-··~----·--~~ • 

• 

-
A rolling-mill in Ohio is located about five miles from the nearest city. To solve the transportation problem, an 
automobile truck and trailer .are used to carry the men from the end of the car-line to the mill and back again 

• 
~ -

If you use one of these pneumatic jacks 
it will be possible for your engine 
to lift the car by air-pressure 

EXHAUST • 
MANJFOl.D 

This new type of automobile 
exhaust-gas whistle requires no 
electric current to operate it. 
It is mounted on the exhaust 
manifold, and is set in action by 
a wire from the panel-board -

• 

--

-

• 

..... . 'Iii 

This shock-absorber for 
Fords has three coiled 
springs and four of them 
are used for each car 

- - ;.;.· 

This collapsible cot with a mattress and 
tent roof, is likely to a pp ea I to 
automobile tourists for economic reasons 
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You can try the petcocks of your oil 
channels without any discomfort by 
rods extending to the running-board 

To take up the 
wear of the \Vorm
gearofthe steering 
device, a mechanic 
has invented this 
adjustable eccen
tric shaft bearing 

ECCENTRIC 
f>USHJNG-

• 

•• 

.. . . 
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How _the Cipher Expert Works 
The message that reaches him may be a wild jumble 
of letters and figures, but it soon· gives up its meaning 

T HE military cipher expert gains 
only a small share of war's 
honors or glory; but in the quiet 

of his office, his swift, subtle, and scien
tific efforts in deciphering intercepted 
dispatches and orders many times bring 
defeat and disaster to the enemy. 

Other branches of the military serv
ice, engaged upon more active duty, 
gather the material, which is laid later 
before the man whose task is the solu
tion of ciphers abstracted from enemy 
communications. The scout patrol
boat, silently plo,v'ing the waters off· 
our Atlantic coast in its quest for sub
marines, suddenly picks up from the 
ether the following message, \vhich 
is recorded by the receiving instrument 
of the wireless operator on board: 

3 SIU OWSE S ILDR ZLALA 
N A B D En LY Da N L F C 0 E T I . 
UOR GHF KAIRLMTEMT 

The \Vireless operator instantly 
perceives that this is only too evi
dently a cipher dispatch of the 
enemy; and, since there are no 
other enemy craft suspected of 
being in these \Vaters, it must be a 
communication sent by one U-boat 
to another. 

No Cipher Indecipherable 

The message is at once rushed by 
the quickest available means to the 
nearest office of the Intelligence 
Department, where it is submitted 
to the scrutiny of the cipher expert. 
It is accepted by him as an 
axiom that no practicable mili-
tary cipher is mathematically 
indecipherable. But it requires 
a remarkably long time, as a 
rule, to decipher even the· sim
plest kind of message. There
fore speed is essential, so that 
advantage can be taken of 
the news contained in this 
secret communication before 
it is too late. 

So the cipher expert starts 
to work immediately. His 
office is amply supplied with 
all the known data and material 
by means of which the most 
up-to-date cipher communica
tion may be solved. He is 
provided with tables of fre
quency of the language of the 
enemy country, covering single 
letters and digraphs of duals or 
pairs. He kno ... vs that ciphers 
are divided into two general 

By Charles A. Collman 

classes- the transposition cipher and 
the substitution· cipher; and his first 
endeavor is to learn in \Vhich class 
this dispatch belongs. 

How the Human Mind Works 
. 

Substitution ciphers may be made 
up of substituted letters, numerals, 
conventional signs, or combinations 
of all three. The human mind works 
along the same lines always. The in
ventive man creates, but bis supposed 
inven_tion is; in principle, many hun
dreds of years old. For instance, the 
basic system invented by t he Abbot 
Tritheim (1462-1516) represents the 
foundation of the modern substitution 

A ( 11 E (SJ 

I LINE - - - - IO CP " C> .&>- w rv cw "' - 0 
..,, - • . 

2 6 SQ . 1,1 

3 5 )A.fl £1 

4- 4 lsc M - C:I 

5 3 so A~ n 
6 2 SQ IAR - . 01 

7 I SQ )AR 6 

8 g 

9 L 

10 9 

II g 

12 " 13 c 
14 - z 
15 C\J (":) .:;t- U'l IO ..... co a> Q - ~ "' ~ I ~ ~ 

Q a - -
C.L)D (C) D -

The pattern cipher cannot be decoded 
without the aid of this ground card 

A Cl l 

•• • •• 
•• 

•• • ••• 
3 

l1 -. 
.
• 

E (5J 

"' ~ "" . -
• • 

• •• 
•• • 

*• ••• •• • •• • • (L)!) 

The perforated pattern, which, when placed on the 
ground card, discloses only the letters to be read 
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ciphers which are most widely used. 
Transposition ciphers are limited to 
the characters of t he original tex.t, 
which are rearranged singly according 
to some predetermined method or 
key. This method of secret writing 
is used to obviate the difficulty of 
deciphering substitution ciphers, since 
it is essential that the recipient of the 
message solve it quickly. 

Fortified with his knowledge of the 
various known cipher systems, the 
cipher expert closely examines the 
message that has been submitted to 
his scrutiny. Much depends upon 
this initial scrutiny, in \Vhich all _ of 
his natural powers and talents are 
called into play. He soon makes up 

his mind that his frequency tables 
are of no use in t his emergency, 
since this is not a substitution but a 
transposition cipher. Furthermore, 
he recognizes it as a special type of 
the latter class, from ·certain plain 
indications, such as the use of the 
figure "3" and the junction of the 
letters "Da," which represent a 
key. In fact, he suspects that he 
has before him a form· of transposi
tion cipher known as the "net," 
"pattern," "stencil," or " lattice" 
cipher. 

As part of his office equipment, 
the expert is provided \vith most o{ 
the known forms of "nets" or 
"patterns," which consist of per
forated squares of tin or cardboard. 
In this instance he discerns tlie 
use of the medium known as 
Fleissner's improved pattern cipher, 

in which the pattern or stencil 
called into play has fifty-seven 
small round hole cuts out of or 
punched into the carton, each 
of which has room for one letter 
or number. 

The Fleissner "Pattern" 

The pattern is a perfect square, 
and the perforations have been 
made according to certain 
mathematical calculations, so 
that, when the pattern is placed 
upon a sheet of paper, it may 
be moved in four different posi
tions, and, letters having been 
written each time in the open
ings, the entire pattern surface 
will be covered with a cipher 
of fifteen lines having fifteen 
letters each, or 225 letters in all. 

The reader need only refer 
to the accompanying chart to 
fashion for himself a pattern 

• 
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out of a sheet of common writing paper, 
when the problem will present itself 
to him in the most simplified form. 
The entire pattern surface is divided 
into squares, running from No. 1 to 
No. 7, and the size of the communica
tion will depe~d upon the squares 
selected, as follo\vs: 

The entire pattern ~surface, that 
is, to the seventh square, presents 
15 x 15 openings, or 225 letters. 

No. ·of 
Letters 

Sixth square 
Fifth square 
Fourth square 
Third square 
Second square 
First square 

Openings 
13 x 13 
11x11 
9x9 
7x7 
5x5 
3x3 

How to Use the Pattern 

169 
121 
81 
49 
25 

9 

In the corners of the pattern 
are indicated the four different 
positions in which it should be 
moved: namely, A, the first posi
tion; B, the second; C, the third; 
and D, the fourth. I t is possible, 
also, by reversing the surface of 
the pattern, to obtain four ad
ditional positions (E, F ,G, H); but, 
since no communication of such ex
tended length is under consideration, 
this matter may be l~ft to the further 
experimentation of the reader. The 
pattern should be moved always from 
left to right. 

From the above sum of the letter 
openings , should be deducted the 
central perforation, which is not 
intended for the substance of the 
cipher message. This opening has a 
special significance, since here is placed 
the capital letter (A, B, C; or D) 
that indicates the position of the pat
tern in which the enciphering of the 
message was begun. 

The cipher expert, bearing these 
facts in mind, recognizes from the 
use of the number "3" that the third 
square of the pattern has been adopted 

in \Vriting the cipher, and verifies 
this fact in that exactly forty
nine letter openings have been used, 
although in two instances two 
letters each have been placed in the . 
openings. 

Shifting the •card about according to well 
known rules, he solves the "pattern" cipher 

• 
Now, in beginning his \vork of de

ciphering, the expert draws on a sheet 
of paper a square that corresponds 
in size with the third square of the 
pattern, and fills it in with 7 x 7 small 
circles in positions corresponding \vith 
the pattern perforations. 

The next step that the expert , 
takes is to \vrite the letters and com
binations of letters of the hostile 
radio message, which results in a 
table of seven lines, of seven let ters 
each, as follo\vs: 

s I u 0 w s E 
s I L D R z L 
A L A N A B D 
En L y Da N L F 
c 0 E T I u 0 
R G H F K A I 
R L M 'r E MT 

Now the decipherer places his pat
tern upon this table of letters, and 
discovers that the letters "Da" 
fit into the central hole. So it is 
evident to him that the writer of 
the message began his communica-

tion \vith " D," the fourth position. 
He therefore arranges the pattern 
so that "D(4)" appears in the upper 
left-hand corner, and the openings 
in the pattern disclose to him the 
following series of letters: S 0 R Z 
_..\. L C T 0 K L M. This does not 
make sense, and the expert realizes 
that the writer adopted position "D" 
for purposes of mystification. Fur
ther observation inclines him to the 
belief that the use of "Da" as a 
key indicates that position " D" 
was utilized merely as a "stall," 
and that the real message \Vas begun 
\Vith position "A." 

The Message at Last 

Turning the pattern into the next 
position, with "A (1)" in the upper 
left-hand corner, he reads as follows: 
"Will Be N N E Fire- " He per
ceives that he has hit upon the 

proper solution of the cipher, and, 
turning the pattern to the left again, 
to position "B," then to position "C," 
he obtains the remainder of the 
message, which reads : "Will be 
N.N.E. Fire Island Light, Tuesday, 
four A.M.'~ 

All is now known. The proper 
naval authorities are notified, the 
machinery of the coast defense is set 
in motion, and on the day, the hour, 
and in the position indicated, t\vo 
U-boats are captured or sunk. And 
perhaps the cipher expert gains at least 
part of the credit of the achievement. 
. It may be found interesting to con

struct a pattern such as the one pre
sented out of tin, cardboard, or even 
\vriting paper. The perforations can 
readily be cut out with a penknife. 

• 

A M.ODERN army \vithout 
telephone service is in 

about the same fix as a big 
city would be if all the 'vires 
should go dead. It follows that 
every effort must be made to 
keep the telephone ser:vic.e in 
the field at top-notch efficiency, 
and therefore daring linemen 
and operators follow close at 
the heels of the troops. 

Hello, Central! Give Me Berlin In addition to seeing that 
messages go to the right 
places, the telephone squad 
must watch out for breaks 
and make quick repairs. 
Formerly the squad bad to 
be on the alert for an enemy 
"listening in"; but in the 
latter part of the war the 
lines were so laid that the use 
of spy microphones by which . 
messages were stolen from the 
wire was almost impossible. 

On the fighting line "cen
tral" is housed far under
ground or in carefully camou
flaged shelters; but the larger 

·station!! back of the front are 
usually safe from all but 
aerial attack, and they set up 
their.switchboards in the com
parative comfort of a large 
tent or, better still, an aban
doned house. 

At least, an army "central" isn't asked foolish questions, 
nor does he have to "listen in" to his gossipy neighbors 
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The army central's task, 
\.Vhile made less hazardous by 
peace, is none the less strenu
ous. The title of this article 
may literally be lived up to, 
for the army centrals will hav~ 
a large part in aiding the work 
of food distribution among the 
starving enemy. 

• 
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Now They Motor to the Round-Up 

• -

.· 

'·' 

• 

T HE time was, and not so very long ago, when the man who lived 
on the plains would jump on one of his co\v-ponies and cut 

across the pasture-lands to the round-up. Farmers nowadays go 
t o different round-ups, and travel in an entirely different manner. 

place at the steering wheel of a modern motor-car and skims along 
good roads to the place of the round-up, \Vhere at experiment 

The pony is left to nibble alfalfa while his master takes his 

stations he devotes his energies to learn
ing the best methods for getting hogs and 
sheep and cattle in prime condition. 

• 
. . 

Oriental Monsters 

WHEN you are in Japan, 
. be careful not to order 

two crabs for lunch, because 
two Japanese crabs would keep 
you eating continuously for 
at least two days. Rather, 
ask for a crab's foot, and you 
will have plenty. 

·Japanese crabs, unlike the 
people, grow to a large and 
ugly size. If you were to 
stretch out the two longest 
feet of one of them and 
stand him up on one pair of 
nippers, he \vould be at least 
four feet tall. If the power 
of ea:ch pair of nippers cor
responds with the length of 
the leg to which it is at
tached, a Japanese crab on 
the end of your toe would 
most likely mean its loss. 

The smiling little Japanese 
lady has evidently not yet. 
been bitten. 

•• 

. 

Great Guns ! 
• 

AN entertaining game for children 
bears the appropriate title "Great 

Guns!" It consists of a map of Europe 
in a frame, with a slit in each country to receive a "gun." The 
object is to coax the guns into their appropriate slots. 

Rempving the German Germs 

CANADIANS found this queer instrument outside a one
time German dug-out. When they turned the handle, 

blasts of impure German air gushed forth, while pure air 
poured in. It was a German machine for drawing bad air 
out of dug-outs, \VOrked on the vacuum principle. 

Wayside Jewels 
' 

BUS-RIDING in $an Fran-
cis-co must· be a wild, 

precarious und.ertaking, for the 
bus company there has just 
erected a box-safe in which to 
place the money and jewels 
of venturesome joy-riders. 

The automobile starter, a 
very earnest man, is here 
shown locking up the safe after 
a bus-load has handed him 
their valuables. He alone 
knows the combination of the 
safe and is responsible for all 
contained therein, so he needs 
must be a worthy person. Not 
only worthy, but brave; for 
some dark night, while waiting 
for the return of the riders, he 
may find himself surr.ounded 
by passing burglars. As to 
whether their jewels are safer 
here t han on the bus must be 
decided by the owners. 
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Here's Another Record-Breaker 

JN a moment of great patriotic 
fervor, five hundred tailors, re

siding mostly in Chicago, decided 
to build this flag. That it is enor
mous can readily be seen. But not 
only is it large-it is the largest 
ever made. These fervent five 
hundred carried on a thorough in
vestigation of flags and their sizes 
before they started work on this one. 

They learned that the cham
pion was seventy-five by one hundred 
and fifty feet, and promptly decided to 
make theirs eighty by one hundred and 
sixty feet. And so this enormous creation 
is nearly thirteen thousand feet square. 
Each strip is six feet wide and each star 
is five feet tall. It is so well put together 

Mosquitos Drove Them to It 

T HESE men are not playing bugaboo 
\Vith this soldier, nor are they modest 

Turks veiling their blushing faces, nor yet 
again are they ghosts that walk by night. 
They are sane, normal 
I talian soldiers very sensi
bly covered with mosquito 
netting prior to turning in 
for a night's rest. The com
fort of screened windows 
was not theirs in their 
rude homes on the Piave, 
and Austrian mosquitos 
had been in the habit of 
feasting greedily on their 
t ired bodies as they tried 
to sleep. On this particular 
night, the pests probably 
slunk away baffled. 

.· 

' 

that there is no '\vrong" and no "right" 
side-both sides are the same. And the 
colors, too, are "fast," so that no thunder 
shower will make it "run," and no sunshine 
cause it to fade. 

In spite of its great size, the whole thing 
\veighs only four hundred and fifty pounds, 

A Cafeteria for Pigs 

GORGING continually from 
morn tilJ night brings unto a 

pig peace, which in turn causeth 
fat. Since a pig's function on earth 
is to grow fat, food should be ever
present in his sight. That this might 
be, some Ohio farmers built a self
feeder by means of which pigs can 
eat as much as they liked. 

The self-feeder is a small house 
in which pig feed is stored. Outside 
of the house there are small com
partments · in which different kinds 
of food are always present. This is 
made possible by adjustable slides 
which connect the compartments 
with the food-bins within. A steady 
flo\v of food slides down from the 
bins into the compartments. 

Piggy eats a little corn, and then 
some barley, and then something else. 
In spite of his greed, he kno\vs what 
is good for him and never overeats. 

-
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and is very easy to unfurl. When 
it \vas finished, the tailors dedi
cated it to their fellow workers 
\vho dropped their shears to take 
up guns. It made its debut from 
the City Hall building in Chicago 
on Labor Day. 

1'he affair was most in1pressive. 
A. band of eight hundred sailors 
played the national anthem as the 
flag was unfurled. Then two hun

dred thousand people marched by and 
saluted it. 

I t has since figured as the star p"er
former in many patriotic celebrations. 
.Once it was the grand finale to a sham 
No Man's Land battle which took place 
at a \var exposition at Chicago. 

• 

Not at Home to the Enemy 
J N the earlier days of trench raiding on 

the western front, a young officer \Vho 
had been studying medieval methods 
of defence decided to apply the idea to 

.. 

his trench section. The re
sult, sho\vn in the picture, 
was generally adopted along 
the British front. 

The V - shaped gate 
swung out\vard on hinges at 
the top. When the Boches 
\Vere behaving the gate was 
held up by a chain, per
mitting free passage into 
the adjoining trench. But 
in a raid the guard stood 
ready to drop the barbed
wire protection and secure 
it with an iron stake. 
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An Electro-Magnetic Catapult to Give 
Airplanes a Good Start 

I F an airplane is shot from a catapult instead of starting 
entirely by its own power, not only can it be started flying 

more rapidly and in a smaller space, but it can be made to 
carry nearly ten times more load. And if the catapult 
is built on the electro-magnetic plan it can be made to serve 

Popular Science· 1ll onthly 

That Betraying Column of Smoke~ 
Force It Down to the Water 

TH E bridge of an ordinary cargo vessel rises to a height 
of from 33 to 35 feet above sea-level, and towers above 

the horizon visible to the observer on the bridge of a sub
marine at a distance of ten miles. As a matter of fact, 
however, cargo ships of the average type usually be-

for airplanes of different design 
and size, including hydro-air
planes. These are th'e ideas that 
prompted Godfrey Lowell Cabot, 
of Boston, to design and patent a 
launching mechanism of the kind 

How to Keep a War Map 
tray their presence at a ·very 
much greater distance because 
of the smoke that belches from 
their smokestacks. 

mentioned. 
The catapult takes the form of 

an electrically driven carriage re
ceiving current from the rails on 
which the wheels travel, and com
pleting the circuit by means of a 
third rail between them. A brush 
attached to one wheel axle takes · 
current to a motor geared to the 
front wheels, and also, by another 
wire, to the electro-magnet. The 
second binding-posts are secured 
to shoes contacting with the third 
rail. 

As early as thirty years ago, 
Sir Alfred Yarrow, the famous 
English naval architect, .originat
ed a method for driving the smoke 
from steamships do,vnward. The 
necessity of giving greater protec
tion· . to cargo ships passing 
t hrough the danger zone during 
t he war caused a revival of inter
est in that plan, and extensive ex
periments were made proving the 
effectiveness of the method. 

From the base of the smoke
stack, at an elevation of about six 
feet above the deck, horizontal 
ducts are carried to the gunwales 
on each side of the ship. The The third rail does not begin at 

the starting end of the track, 

F IRST, get a good map, preferably in black and white, 
\Vith light blue for the rivers. A recent map prepared 

by the National Geographic Society can be purchased for one 
dollar. Then, procure some flat-headed colored pins. Next, 
take some highly · colored floss or worsted-green, for 
example-and establish your battle-line by the morning 

but a little farther on, the 
id~a being that the carriage 
and aircraft shall first be set 
going by the propeller screw, 
to make sure of the engine 
being in order. The car- ' . d . f h 1 d newspaper. 
nage an aircra tare ur e Make the whole line uniform green, with no attempt to 
for\vard together, and a differentiate between the different forces. 

outer half of these ducts 
slope down at an angle 
of about 45 degrees. 
Normally these ducts are 
closed by dampers on 
the inside, close to the 
smokestack. On the in
side of each duct, just 
above the knee, nozzles 
eject a cone of water 
spray under a pres8ure 
of 150 pounds to the 
square inch. When it 
is desired to divert the 

speed is soon provided at When there is occasion to change the map, select bright 
which the aircraft is sure to yellow to establish the new line of advance, placing the pins 
fly. in the names of the places captured and letting the yellow 

An indicator shows the floss be guided from. the points on the green line where the 
aviator. when that m~ment change bas taken place. 
has arrived, and he signals 
to the operator of the launching 
machine, who at once cuts off the 
current by means of the , rheostat
controller. The magnet lets go, and 
the aircraft sails into the atmos
phere. 

The carriage is brought to a stop 
by automatic brakes. 

~ -

• 
, 

• 

j-Y 
The inventor of this starting apparatus claims that, besides 
flying ·more quickly, the airplane will carry a greater load 

I 

smoke, the damper of 

PfOO ~IKO I:. 

the duct an the lee side of the ship is 
opened, the damper of the smokestack 
is closed, a·nd the water supplying· the 
nozzle in the respective duct turned on. 
The cold water cools the gases, and 
this and the force of the spray cause 
the sm6ke and gases to descend to the ARJM'!llllE 

ELECTRO MN:JNCT 

IN.SUVITINO MOOSIHC 
FOR IM(>NCT 

OM1PE 

\VATER SPRAY" 

water and settle. 

Smoke from an ordinary cargo vessel can be seen for a distance 
of seventeen miles. Here it is forced down by water spray 

-
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• Ice Gorges • 
In the Mississippi River Grind Helpless Ships: 

The man who 
named this type 
of boat a "snag" 
boat was surely 
tempting fa t e. 
F ate accept ed the 
challenge, and here 
is the result. H o
ratio C. W right has 
completely lost his 
starbo a rd side
lost it to a barge 

T HE Arctic region is not the only 
place where people can see huge 

masses of snow and ice heaped up. 
On our own Mississippi River in the 
winter-time there is a spectacular dis
play of icy things, \vith the additional 
attraction of several wrecked ships and 
barges. For the severe ice conditions 
due to the bitter cold play havoc \Vith 
the river boats, throwing them about 
in most undignified fashion. 

The tegion around Cairo, which lies 
at the junction of the Mississippi and 
Ohio rivers, suffers most. But Vicks
butg, Memphis, and St. Louis are by 
no means overlooked. Early in De
cemt>er the mercury usually slips do,vn 

A Winter's Tale 

belo\v the zero mark, and the river 
starts to freeze. Then come days of 
sleet and snow, when all the river boats 
are frozen in. All this time the \Vater 
is slo,vly rising. 

Each day the weather grows colder 
until the thermometer reaches down 
to\vard twenty degrees belo,v. Some
times the river freezes solid from shore 
to shore. The rising water loosens the 
ice, and then the ice lets go in huge 
masses. Barges are dragged away 

·· from their moorings, carried down the 
river, and sunk. Boats are torn to 
pieces; others are picked up, carried 
do,vn the river, and sunk. 

The ice shows no favoritism. Im-

---
This barge was 
n estling comfort
ably in its bunk 
at Cairo, Miss., 
when along came 
the ice and whisked 
it away to Norfolk. 

The se ba r ges, 
which succeeded 
in running the 
gauntlet, emerged 
from the struggle 
sad l y dilapidated 

portant government boats receive the 
same treatment as . ug-boats. One 
winter four large packet-boats, worth 
half a million dollars, were sunk in five 
minutes. 

This riot usually lasts for several 
\veeks. When, ·finally, its energy is 
spent and the ice calms do\vn, the 
river is full of wreckage. Some half
sunk boats are floated again, and !>ome 
of the barges are saved; but so many 
boats are a total loss that this ice spree 
costs the owners more than a million 
dollars each year. 

There seems at present to be no way 
of protecting shipping from the fury of 
the ice. 

Putting the Motorcycle on Skates 

AMOTOR-WHEEL for skaters, 
invented by Thomas Avoscan, 

a citizen Qf Switzerland, enables lovers 
of skating and motorcycling to com
bine the two sports, and to enjoy 
both at the same time. The inven
tion consists of a tubular frame \vith 
an engine-driven wheel at one end, 
and a sled with a single runner sup
porting a seat at the other end. The 
drive-wheel has projections 
on its tire to give it a firmer 
grip on the ice. A gasoline 
or other engine may be used 
to supply the power. 

The rider sits on the seat 
attached to the runner at 
the rear end of the fra1ne, 
and rides on t he ice or 
snow, or he detaches the 
seat and, standing on _the 
skates, lets the drive-wheel 
pull or push him over the 
ice. The handle-bars for 
steering the \vheel are 
at the rear end of the 
frame and the turning mo
tion is transmitted to the 

.· .. 

fork of the wheel-frame by a cable 
or chain \Vound around pulleys. 

Two pairs of handles, placed back 
to back, are provided. One pair, \vith 
the handles bent dewn\vard, is in
tended to be used when the seat on 
the runner is occupied; the other pair, 
with longer arms placed in a horizontal 
position, is used when the skates are . 
in use. 

-
.-
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When the runner is not used, the 
rod to which it is attached may be 
folded, together \vith the runner, so 
as to rest on the horizontal top of the 
frame. When the skating seat is used, 
the operator rests his feet on foot
rests provided at the lower end of the 
brace-rod. These rests have do,vn
\Vard extensions at their free ends by 
\Vhich the rear part of the frame is 

• . 

supported \Vhen t he engine 
is not running. · 

One of the mechanical 
features of this invention is 
apt to confuse persons who 
are accustomed to riding 
bicycles. In steering, the 
\vheel turns in a direction 
opposite to that in which 
the liandle-bars are turned. 
The inventor claims that 
this is desirable to obtain 
the best results in skating . 
To produce this effect he 
has provided a crossing of 
the steering cable between 
the pulleys. 

Copyrighted m1 ~~11 
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F rom India - \Vhich, 
despite German propa
ganda, was loyal -
came some splendid 
scrappers to ma k e 
t hings lively on t he 
F rench front. In the 
intervals of fighting 
the I ndians were great 
card-players; but it is 
said that pinochle is 
not their favorite game 

• 

SOuth Africa sent colored as· well as white soldiers. 
The ·huskies in · the picture, both white and black, 
belong to a native R ed Cross hospital corps 
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All Sorts of Johnnies Will 
Come Marching Home 

I t wasn't an exclusive war. Among 
the H un-hunters were these Egyp
tians who have gathered about the 
regimental scribe for the purpose 
of sending the good news home 

China represented the far 
East on the Western front 
with sturdy labor brigades. 
T hese pig-tailless citizens of 
the republic are watching 
a dragon fight that has 
been st aged by their leaders 

· Little P ortugal didn't con
sider her treaty with E ng
land "a scrap of paper," but 
rather as good reason for a 
scrap with the H un. H er 
soldiers made excellent bomb

,\ ers, as Fritz \viii admit 
\-

Lo, the fighting Indian ! When these original Americans 
took the war-path against the Kaiser, they proved 
to be invaluable scouts and mo~t daring trench raiders 
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• While the Armistice Is On 
' 

Bri tis.h o fli 1.: ial .pho tograph 

Our Ally from the East shows his 
idea of a "standardized " ship 

-

"From Berlin to Paris," said the ~ign on this German ·made merry
go·round, but its French captors iµade the sign read the other way 

.... 

- . 

-._:·--w--- - -

' . 

' 
" M errily he rows along . 

Rows along, rows along ! " 

An old motorcycle engine furnishes 
the power for this trench-made scenic 
railway built by some Canadians 

@Underwood 
& Underwood 

-

© Kadel 
\I:; H ~rl>ert 

- -

--

Let's hope that this soldier 's home· 
made 'cello makes music "that hath 
charms to soothe the savage b reast" 
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-

H e paddles his home made canoe 
while Foch lays down his terms 

With characteristic Yankee ingenuity, 
he has made a comfortable cot out of 
materials salvaged from the scrap·heap 

© lnternaw 
l inn al J-:Oilm 

• 
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I f the thermostat balks, or when there is no thermostat, -the 
driver can regulate the amount of air for cooling the engine 

How to Control the Temperature of 
Air-Cooled Engines 

IT is essential for the proper \vorking of an air-cooled 
automobile engine to maintain a nearly even tempera

ture. Obviously in z-ero weather less air will have to cir
culate around the engine to keep it cool than on a hot day. 

A recent addition to the large number of devices for con
t rolling the air intake is one patented by Leslie W. Gris
wold, of Cooper, I a. The inventor provides for two sets 
of shutters similiar to the familiar \vindo,v-shut
ter. One set is in front of the engine-hood, 
the other underneath, near the front end. 

The shutters are controlled by rod con
nections with a thermostat, which is 
mounted on one of the engine cylinders 
and operated by the heat of the en
gine. Both sets of shutters can also 
be opened, closed, or set at any de
sired angle independently or jointly 
by hand. 

For that purpose a handle with 
a locking device is provided, 'vbich 
is operated from the driver's seat 
through an opening in the dash
board. Each set of shutters is con
t rolled by a different motion of the 
hand-control. 

Air dome 

locomotive ty -
air pump 

Return :iteam line 
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How Yankee Ingenuity Built Roads in 
Devastated France• 

WHEN· the American t roops arrived in France, they 
found the military roads near t he front in a deplor

able condition and entirely inadequate for the safe and 
rapid t ransportation of troops and war materials. It be
came one of first important tasks of the American engineer 
t roops to build new roads and t o repair those already in 
existence. 

The rapidity \vitb \vhich the Americans built substantial 
roads and the thoroughness of their work surprised even the 
French, \vho are noted for their road-building. But our 
engineers had at their command the best labor-saving 
machinery for road-building. One of these labor-saving 
devices is shown in the pictures below. It is an apparatus 
for distributing liquid asphalt for binding purposes over 
newly finished roads. 

The apparatus is mounted in a unit on a special frame 
\Vhich fits over the frame of an automobile t ruck, and which 
can be removed as an integral unit in one hour by unscrew
ing the nuts of sixteen bolts \vhich fasten the frame to the 
chassis. 

The asphalt is carried in a big tank holding 1000 gallons, 
and is melted and kept in a liquid condition by a system 
of pipes through which steam, generated in a steam-boiler 
located at the rear end of the truck, is forced. 

Some of the steam generated in the steam-boiler is used 
to operate a locomotive air-pump at t he front of the tank. 
The air compressed by this pump is fed directly into the 

tank, and supplies a pressure of one hundred pounds to 

b 

the square inch. By this pressure the asphalt, 
\\·hich is constantly kept at a temperature of 

from 150° to 200°, is forced through the 
nozzles of the sprayer in the rear and 

distributed over a \\·ide strip of the 
road-bed. 

Tank !or hellted 
d~phalt 

The air-pump is so arranged that 
by the changing of a fe\v valves it 
becomes a vacuum-pump. By ex
hausting the air from the tank the 
melted asphalt is sucked into the t ank. 
This is an important feature in vie\v of 

the great viscosity of the asphaltum 
and the difficulty of charging the tank 
\Vith that bituminous substance in any 

other way. 
' One of these asphalt· 

spraying machines 
greatly expedited 
the building of mili
tary roads in F rance 

Pipe coi ls 

• 

• 

• 
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You can ferry your car easily across the stream, but what about the car following you? 

• 

A Ferry. Driven by the Automobile It Carries 

T HE problem of crossing a deep 
body of water in an automobile 

has been solved in a noveJ manner by 
L.B. Robbins, of Harwich, Mass. His 
device makes it possible to run the 
automobile on a specially constructed 
pontoon raft, and to drive and steer 
it across the water by utilizing the 
power of the car. 

The ferry consists of a platform of 
timbers resting upon two pontoons 
placed parallel with each other at a 
distance greater than ·the width of the 
average automobile. 

The platform is provided with 
a ·rectangular opening between the 
pontoons in \vhich the driving mech
anism is placed. Two sets of rollers, 
mounted on parallel shafts, are placed 

underneath the platform so that the 
circumference of the rollers is on a 
level with the platform. The for\vard 
set of rollfi!rs has mounted on its shaft 
a small bevel gear which meshes with 
a larger bevel gear mounted on the 
end of a shaft at right angles to the 
rollers. 

This shaft extends rearward in a 
slanting position under the surface 
of the water, and has a propeller at its 
submerged end. 

In operating the . ferry, the auto
mobile is run on the platform between 
guide rails, until the rear wheels rest 
upon the two sets of rollers. The 
motion of the rear wheels is transmit
ted by the rollers and the bevel gear
ing to the propeller, supplying the 

power for driving the ferry across the 
water. 

The steering device is equally simple 
and clever. A rod of suitable length 
is strapped to the front wheels of the car. 
To the ends of the rod are attached 
ropes, wires, or cables running over 
pulleys to the stern end of the ferry, 
where they are fastened to the tiller. 

By turning the front wheels of the 
car the tiller is moved and the ferry 
steered as desired. 

The inventor has cleverly provided 
for everything-except the return of 
the ferry to its starting-point. Perhaps 
he has faith that there will always be 
a customer on the other bank, ready 
to supply the motive power for the 
trip back. 

Removing One of the Winter Worries of Car.Owners 

WH EN the temperature outside threatens to drop to 
the freezing-point, the automobile O\vner usually 

begins to worry and to 

circuit, to be started again after a pr edetermined interval. · 
Unless the cold is extremely intense, a running of the en

gine for one or two minutes, 
have unpleasant visions 
of frozen engines and pipes 
and of large bills for ·re-
pairs. ·.· 

An invention that w·as-re
cently patented by George 
C. Olmsted, a citizen of 
Minneapolis, .· ¥inn., sug
gests a possible solution of 
the problem by providing an 
automatic device which be. 
.comes oJj'erative \vhen ever 
the outside temperature 
drops below the freezing
point. 

The engine is started, 
and allowed ta run a few 
minutes, until it is warmed 
up. Then it is automati
c a 11 y stopped by the 
breaking of an electrical 

EXHAUST-OPER1'TED ELECTRIC ClOCK-CONTl\OLLED 
CUT-OUT 5\VITCH !:F.LF-STARTE~ CUT-OUT SWITCH, 
~'--"-"-'--'-"j• ......... ~~~~~-

TH ERM OST/\. T I 
-. Cll\.CUIT- CLOSEI'. 

. STORA.Gr::._ 
• e.'\TTEl'.Y1 

SUPPLY 
flPE-TO 
PRIMf1': .ADJUSl/\bLE 

01'.CUJT-CL05ER 

CLOCll..-COllTl\.OLLE D 
MAGNETO CIR.CUIT 

If your automobile is equipped with this device, even 
below-zero weather need not cause you any worry , 
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at intervals of from five to 
• 

ten minutes, will result in 
keeping the water in the 
radiator and cyl inder 
jackets from freezing. 

In addition to the storage 
battery, an auxiliary bat
tery is aJso required. The 
starting and stopping of 
the engine at predeter
mined intervals · is con
trolled automatically by a 
clock-operated disk of in
sulating inaterial, which has 
on its surface several con
ceQtrically arranged series 
of spaced contact points. 

These points periodically 1 
engage a contact arm, r 
thereby opening or closing 
the circuit. 
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This simple-look
ing apparatus 
makes the un
breathable air of 
a 20,000-foot 
altitude possible 
to inhale. The 
tube is attached 
to a bottle con
taining oxygen 

How Aviators Get Oxygen 
at High Altitudes 

T HE mechanical difficulties that in the early days of 
. aviation prevented the reaching of heights as great as 

15,000 or even 20,000 feet were overcome· but another 
difficulty had to be solved before such asce~sions became 
practicable. At extreme heights, especially after a rapid 
as~nt, the human lungs do not function properly. They 
canaot adapt themselves to the sudden change of air 
pre&1ure, and the aviator is t hreatened \vith suffocation. 

But this difficulty also \Vas overcome. Each aviator 
\Vas provided with an extra supply of oxygen upon which 
he could draw in case of need. The apt:>aratus consists of 
an Arsonval vacuum bottle enclosed in a metal basket. 
The bottle is filled with enough liquid 
oxygen for t\vo persons for one hour 
at a height of 15,000 feet. When the 
stop-cock is opened the oxygen passes 
in gaseous form through a tube con
nected with the bottle. 

The cold produced by the evapora
tion of the liquid gas is so intense that 
the gas, if breathed in as it comes from 
the bottle, would congest the Junes 
and cause death. To make it t r 0ath
able it is first conducted through a 
long ·pipe coiled around the basket The Ar s 0 nva 1 
containing the bottle, and then in to a vacuum bot t I e 
rubber bag, from which a tube conveys 
t he gas to the aviator. A second coil, with a rubber bag 
and service tube, is provided for the use of the passenger. 

'!'here is no danger of an explosion should the bottle 
containing the liquid oxygen be struck b:r a projectile; 
but the heat from the burning of the airplane \\'ould be 
disastrous. I t would cause the gas to expand and burst 
the container, and the liberated 
oxygen would aid in destroy
ing the airplane. 

'l'he entire equipment for 
two persons weighs only about 
eighteen pounds and occupies 
but little space in the fuselage 
of the airplane. In the Ameri
can army it has recently been 
ordered that every pilot \vho 
goes aloft must carry enough ox
ygen for from six to eight hours. 

Ho\v necessary oxygen is to 
an aviator was demonstrated 
by the experience of Captain 
R. W. Schroeder, U.S. A., on 
his remarkable flight of Sep
tember 18, 1918, when he 
broke all altitude records 
by ascending t o a height of 
28,900 feet. 

• 
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Playing Jackstraws with 
Bales of Cotton 

IMAGINE _playing the game of jack-straws with bales of 
_cotton we1gh1ng 500 pounds each. That game is played 

daily on a large scale at the New Orleans public cotton 
warehouse, which has a storage capacity of 200,000 bales. 
The bales are stacked like bricks in a wall on both sides of 
wide aisles. Some of the stacks are twenty bales high, 
and each bale is carefully labeled or tagged the tag giving 
the identification number, locality, name 'of sender, and 
other information. 

Suppose that a certain bale of cotton- \vhich may be at 
the bot~om or somewhere in the middle of a twenty-high 
stack-is sold. I t must be removed without disturbing 
the bales above, below, and on each side of it. 

Formerly it required five or six men and half an hour of 
time to extract a bale from the stack. N O\V the same work 
is done by two men in about three minutes with the 
assistance of a special device. This bale-extra~tor has an 
A-s~aped steel frame with two feet, which are planted 
against the bales to the right and to the left of the bale to 
be extracted. Two long arms, curved like those of ice
tongs, are pushed between the bales; the bale to be taken out 
is grappled by them; and then the bale is extracted from the 
pile by pulling on a rope or ·cable which runs over the 
pulley at the apex of the A-frame and dra\vs hooks and bale 
toward the top of the A, the feet of which rest against the 
adjoining bales. 

The extractor can be operated by a single man. After 
the bale is removed, the traveling crane suspended from 
the ceiling and operated by an engineer: picks it up and 
carries it to the loading-place. 

The man in the 
box of the travel· 
1ng crane con· 
trols the power 
required for ex· 
tracting the bales 

T here are four 
men in the pie· 
ture, but only one 
of them is neces
sary to operate 
the bale-extractor 
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Real .Flying Dutchmen 

T HE first roan who 
gave really seri
ous thought to 

flying across the Atlan
tic-serious in the sense 

, Mammoth air-boats that are 
at home in air and water 

By Carl Dienstbach 

that he actually built a flying-machine flying and resting on the water. 
to carry out his intentions- was Glenn Small flying-boats cannot live on 
H. Curtiss. He decided that his the ocean, and to become relatively 
machine must have an enormous seaworthy, seaplanes must have 
radius of action, and to obtain it he sealed catamaran floats, and the 
considered it necessary not only to men must be raised high above the 
increase the size of the airplane, but waves. Only a mammoth craft, 
also to improve its efficiency. something with a huge hull, something 

The chief obstacle to an increase of that will transform the flying-boat into 
its efficiency: was the landing gear. a flying ~alleon, can solve the problem. 
The sheer weight and air resistance These huge flying galleons, as war 
of that appendage wasted fuel. But progress has finally shaped them, rival 
\Vhen Curtiss considered the cre\v, · in beauty the most picturesque old
p-articularly their comfort and safety, · fashioned ships. With their ·wings 
he went to the other extreme, and de- suggesting low-rigged ancient sails, 
cided to turn the landing gear into a they resemble the pigmy vessels in 
vessel as big as a sea-going launch. \Vhich the daring pioneer navigators of 

The boat or launch proved to be so the fifteenth and sixteenth centuries 
, heavy that before the machine could crossed the Atlantic. Every structure 

get into the air it \Vas found neces- becomes beautiful when once it is per
sary to leave behind most of the fuel. fectly adapted ·to its purpose. These 
Later he adopted the "sea-sled" type new flying-boats are beautiful for the 
of boat. While Curtiss was still ex- very feature that makes them prac
perimenting the world war broke out. tical- their raised tails. What is it 
He sold his experimental craft- the that an oarsman must know before he 
America- to the British Government, can safely venture out upon a big body 
wli_i~h used it very successfully in of water? That he must cut the waves. 
patrolling the waters around the British Our galleons of the air are dirigible 
Isles. . floating weather-cocks. From their 
' .Curtiss gave to the world a craft rounded compact hulls \vaves dash off 
that had some of the attributes of as harmlessly as from the caravels of 
both airp1ane and dirigible, alternately Columbus or from Hudson's I-Ialf-

.. 

-
-· 

In action! The flying-boat pro ed no 
mean adversary for the submarine 

1V1 oon. They head into the wind as 
quickly as a high-forecastled, high
pooped ship of old, which was likewise 
a floating \Veather-vane. Their high 
tails, when they rest on the water, 
head them into the teeth of the \vind. 
I f the descent is too steep, the nose 
may be tilted up, yet the high tail 
drop clear of the water without splash
ing and without breakage. Alighting 
is a more delicate operation in a sea
plane than in a landplane. I t is only 
too easy to come do\vn nose first . Let 
the pilot beware lest the pro\v be 
caught in the water and the machine 
turn a somersault. 

It certainly seems a most interest
ing coincidence that ships that in 
truth navigate alternately t he sea and 
sky have no\v assumed the identical 
and fascinating appearance of the 
legendary Flying Dutchrnan. 

The leviathans of air and sea lying"in harbor. They suggest 
the · picturesque high-pooped galleons of Columbus's time 
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Do It with Tools 
and Machines 

Milling attachment for 
the lathe tool post to cut 
threads of a n y p i t c h 

A pair of adjustable tongs for the use 
of two men in handling heavy car axles 

With this electric machine a molder's 
helper can riddle foundry sand to the 
amount usually handled by ten men 

..• 

Screw-thread leads may 
be accurately gaged with 
the tool post sho\vn belo"{ 

With the use of these adjust
able pliers inaccessible places 
may be reached. Below are 
shown the pliers in detail 

In doing odd jobs about a 
garage oxy-acetylene tanks 
must be hauled from place 
to place. The truck here 
showu is especially de
signed for carrying the tanks 

Popular S<:ience Monthly 

A universal angle fixture to 
assist the workman at the 
milling machine and shaper 

A power hammer for use in shaping sheet 
metal to be used on automobile bodies 

With this corner staying machine for 
paper-box making a safety device under 
the anvil positively eliminates accidents 

• 
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Making Things Easier 
for the Housekeeper 

The adjustable shelf on 
the baker at the right in
sures baking food unde•

A tray that can be clamp 
ed to the base of a syrup 
jar, for the purpose of 
catching the drippings neath as well as on top • • ~~-·i, 

This baking-pan has depressions for baking 
com bread in the shape of an ear of com 

A latch attachment for 
Jocking a door with a 
padlock: adaptable for 
a barn or shed door 

FLEXlf>lE SMAFT 

The hour-glass used for 
timing the boiling of 
eggs is here adapted to 
use as a telephone timer 

.STRAINER 

/ , 
0U5T5AO 1 .....__,,,..._ 

SUCTION 
PIPE 

This rotary brush combined with a vacuum 
suction is used in cleaning seat cushions 

A heater to keep the baby warm in 
bed or in its carriage on a cold day 

A special sewing - machine attachment 
which dams fine hosiery very satisfactorily 
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This strainer can be adjusted without 
touching the strainer with the hands 

A diminutive hand wash
board, which may be used 
in washing laces, hosiery 
and other small articles 

A bicycle trouser guard 
and a thick pin-cushion 
make a convenient place 
for this tailor's needles 

An attachment for keeping scissors in 
a convenient position for picking up 

-. 
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. . J>opular Science Monthly 

Righting the Capsized ''St. Paul'' 
She · is about twice as heavy as any other ship 
that has been rescued from a similar fate 

WHEN the 13,000-ton American 
liner St. Pau.l turned turtle 

· at her dock in New York, she 
settled down fourteen feet into the 
mud, with her topsides only fifteen 
feet above the \vater at low tide. 
Imagine this huge t imber, 535 feet 
long, 63 feet \Vide, and approximately 
80 feet high, lying on its side in forty 
feet of water. 

If the ship had been a timber of 
homogeneous mass and strength, it 

, would have been a neat engineering job 
· · to turn it over; but the fact that it was 

a ship~ with all its rigging super
·structure, hatches, portholes, and 
heavy weights of engines and boilers 
concentrated at particular points in 
the hull, made the successful comple
tion of the task one of the most re
markable in the annals of marine 
\vrecking. 

In turning over on her side, the St. 
P aiil' s masts and stacks and some of her 
superstructure was crumpled up in a 
tangled mass like so much paper and 
sticks. 'fhis, of course, had to be re
moved before any of the actual salvage 
operations could be begun . Then, 
there \Vere the naval guns to be re
n1ov·ed 'vhile the floating operat ions 
were under way. To remove the rifles 
on that portion of the deck out of 
\Vater was a simple task, but that of 
getting out those which had their 
barrels stuck anywhere from ten to 
t\velve feet in the mud was a different 

" matt.er::- It retjllired the 'greatest skill 
• on .the part · of experienced divers, 
·' since it had to be carried on in the 

: midst of much wreckage. . 
.. . < 

A Salvage Miracle 
ff ••• . ;: ,.,,,. 

With the guns removed, the real 
salvage work on t he ship began. This 
was done in three steps: first, remov
ing the superstructure and rigging · 
wreckage ; second, righting the ves
sel to a vertical position ; and, third, 
floating the ship after righting. 

Under ordinary conditions, t.he re
moval of t he superstructure wreckage 
might have been a simple job; but 
in the restricted area of · the slip; 
which was approximately six hun
dred feet long and two hun,Q,fed and 
forty feet wide, it was a most diffi
cult one, particularly as the vessel 
took up eighty feet of the \vidth of 
the slip. 

In the great mass of tangled stays 
and rigging, davits, CO\vl ventilators, 
and splintered masts, it was most 
difficult to free the wreckage, espe-

By Joseph Brinker 

cially the crumpled stacks, since each 
stack ·weighed many tons and was of 
such bulk as to be decidedly unwieldy. 
Skilfully placed sticks of dynamite\vere 
employed t o blast off t he stacks and to 
free the smaller wreckage. 

The next step was to determine how 
the vessel \Vas to be righted and raised. 

Divers \Vere sent into the inky hull 
of the vessel, and reported that there 
were several hundred openings in the 
shell through which water entered 
and t hrough which the silt and mud 
from the river bottom was gradually 
working its way in great layers from 
six to eight feet thick. 

As many as twenty-t\vo divers were 
used a day, and the work of directing 
them fell upon Captain I. M. 1'ooker, 
superintendent, to \Vhom great credit 
is due for the water-tightness of the 
hull during pumping operations, and 
for the absence of serious accidents. 

Boilers Found Intact 

Besides closing up all of the ports 
atid openings through which water 
and silt could enter the hull, it \vas 
nece~sary for the divers to make new 
openings in bulkheads and the like in 
order to facilitate pumping out the 
water later on. In some cases, t hese 
apertures were made by means of 
electrically igniting sticks of dynamite 
placed at the proper locations by the 
divers. While tliis method was cer
·tain in results, it \Vas not entirely 
satisfactory in that many of the ad
jacent ship members and plates \Vere 
damaged, and to be repaired. 

To offset t roubles of this kind, Ralph 
E. Chapman, the salvage engineer in 
charge, and J. W. Kirk, the machinist 
fo.reman, developed an under-water 
oxy-acetylene flame device which can 
be employed while entirely submerged. 

.,..._..________.~~~~--~_,-----~~ 
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• 
Showing how tackles attached to the A
frames pulled, while ·cables from the pon
toons lifted, to tum the St. Paul upright 

/ a• 

• 
In addition to cutting openings in 

some ship members to facilitate the 
flow of water once t he pumping opera
tions \Vere begun, it was found neces
sary to erect barriers in other parts 
of the ship in order to confine the 
water intended to be pumped out at 
any one time. Heavy concrete patches 
and walls were utilized for this \VOrk. 
Luckily, the boilers and t he engines 
\Vere found intact. , 

The next step was to raise the vessel 
to a vertical position without moving 
her lerigtbwise, so that her bow or 
stern did not foul the dock piles fifty 
feet away. On account of her mass of 
thirteen thousand tons, it was evident 
t hat some new means \VOuld have to 
be resor~ed t o in order t o right her 
successfully. ~i\fter much study, it 
was decided to attempt the work by 
means of block-and-falls. This is 
fully described in t he illustration on 
·the opposite page. 

While both the A-frames and the 
pontoons were being placed, dredg- · 
ing was being carried on at both 
sides of the hull where it lay· in the 
mud. 

Righting the Vessel 

The righting operations by means of 
t he pontoons and by pulling on the 
A-frames were not begun until July 22, 
although the boat sank on April 25, 
the long interval being due to the 
great -amount of necessary preparatory 
work. Once started , however, it took 
only six days to right the vessel from 
the original angle of ·73 degrees to 
'vhich she sank, to 27 degrees, where 
the pontoons were no longer effective. 
The pontoons were then removed, 
and two cofferdams placed on the 
sides of the vessel amidships. These 
were necessary to prevent the water 

rushing into the hull, since the boat 
was still resting on the mud and the 
high tide ;vas above the decks. The 
next operation was performed by 
two large floating derricks, which 
took hold of the chains on the port 
side of the hull that had been previ
<iusly attached to the pontoons, and 
exerted a lifting and heeling force 
while the pumps \Vere removing 
some of the water from within the 
vessel's hold. This work brought 
the ship to within sLxteen degrees of 
the vertical, when the A-frames \Vere 
removed, after which four floating 
derricks steadied the ship, while the 
pumps continued their work until 
she floated free of the mud. 
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Popular Scie-nce Monthly 

Nature Supplied the Material 

FOR reasons best known to himself, 
a wealthy Cincinnati man desired 

to have built on his estate a log cabin, 
.to be constructed, as far as possible, 
irom the rough materials that nature 
.provides. He got what he wanted
more or less. For about two years the 
builder assigned to the job wandered 
around the woods and shores, pluck
ing branches and gathering stones. 
When he looked over the accumu
lated material, he decided to build 
a three-room log cabin. 

The outside looks like a regula
tion log cabin much in need of a 
good finishing off-all except. the 
chimney, which, right in its center, 

has a most pq.zzling hole. This turns 
out to be an entrance for the use of 
frisky ones who prefer that way of 
entering the house to the front door . . 
They run the risk of being covered 
with soot, but then, there's no account-

• ing for tastes. 
In the entrance-hall stands a de-

• 

cidedly rustic chair. A few trees are 
scattered around (one of tl>.em serving 
as a staircase support to · the regions 
above); there is an ordinary glass 
window; ·and, lastly, a little electric 
light bulb nestling in the ceiling. Of 
course the window and the electric 
light aren't 'strictly in accord, but 

even naturalists must have some 
• conveniences . 

As for the upper regions, they are 
distinguished by more windows, t he 
chimney-door, another bulb, and 
some young trees tacked on the walls. 

For the artistic result, little can 
be said; artistic ideas vary with 
the individual. 

'.I'he second floor of a Cincinnati man's "primitive" 
log cabin, the exterior of which is shoWJ) ·above 

This is the entrance-hall, with a tree serving as the 
stairway. An electric bulb nestles in the ceiling 

• 

Knock-Down Snow-Sheds to Protect Miles of Track 

K NOCK-DOWN snow-sheds of con
crete construction are 'the latest 

thing in the tailroad world. A bitter 
fight to keep the Union Pacific t racks 
clear started with the storm that be
gan· December 20, 1916, and· was pro
longed with increasing intensity through 

Within five minutes after a snow-plow 
had fought its way through the drifts, 
all of the labor would have to be done 
·over again. Fo~ six weeks zero was the 
highest mark. 

Driving a rotary plow into one of 
these frozen drifts was like driving a 

motor-truck into a st.one wall. Tempo
rary snow-sheds were built, but .. it 
was evident that more subst~ntial 
structures would have to be planned. 

As a result, new sheds were decided 
upon. Briefly, these sheds rest on con
crete piles or pedestals. A-frames serve 

as braces on 
the sides. Rein
forced concrete 
girders serve as 
roof supports. 
Slabs of rein
forced concrete 
fill in the · sides 
and form the 
roof. The piles 
were driven 
from fifteen to 

1 thirty feet. 

January and 
February. The 
finely powdered 
snow swept 
downward from 
the mountains, 
carried by a 
gale that often 
attained a ve
loci ty of sixty 
miles an hour. 
Whenever a 
train stopped 
for coal or 
water, the snow 
would pile up ) 
around the 
wheels, block
ing the t rain. 

The A-frames are nine feet wide at the bottom. and twenty feet high. The concrete slabs are 
27\? inches thick. Light is provided by omitting the top row of slabs on the leeward side 

Because of 
their uniform 
con.stru·ction, 
they can be 
moved to any 
location desired. 
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Minds as Sharp as Bayonets 

T HE complexities and constantly 
changing character of the war, 
and the necessity for the rapid 

training of specialists in every branch 
of service, created an emergency in 
the matter of supplying text-books. 
Many subjects developed so fast that 
print could not keep up with them
for instance, aerial photography and 
·camouflage. Army liaison, never be
fore employed on so large a scale, had 
been written of scarcely at all. 

The Library War Service of the 
American Library Association engaged 
to furnish any published technical 
work or te>..'t-book that might be 
needed in army camps, \var schools 
and colleges, or naval establishments, 
in this country or overseas. It could 
not very well furnish books that have 
never been written, but it could do 
the next best thing. I t could furnish 
the technical and scientific data 
from which such text -books 
might be compiled. If, for in
stance, the latest work on camou
flage were hopelessly out of date, 
the Association would get t o
gether all of the available books 
on animal prot'ective co I or i n g 
..and color-photogra
phy. From reference 
books of similar value 
th.e army experts pre
pared their O\Vn text
books i n m i m e o -
graphed form. 

Arts of PeaceApplied 
to War 

How the Library War Service provides 
for the education of our fighti11g men 

The boxes used for 
shipping books over
seas are provided with 
a shelf, so that they 
can be set up like n 
sectional book c a s e 

ganization of motorcycle companies in 
the field. 

In a whole library on the subject of 
printing there exists no book especially 
designed to fit the needs of army 
printers. 

War and the army have a nomen
clature all their own, \Vith scores 
of abbreviations unfamiliar to civil 
workers. An army print-shop is dif
ferent from an ordinary C'omposing
room. The printer had to learn the 
etiquette of war. He had to kno,v, 
for example, exactly in what type to 
set a general order, and by whose 
authoricy an officer may have his name 
and telephone number on a letter-head. 

When the libraries were first planned, 

it was thought they would be used 
chiefly for recreation. I t \Vas found 
that the most regular readers used 
them for stu,dy purposes. This meant 
a rapid reorganization of t he book 
collections, involving the purchase of 
600,000 technical and military books. 
Gift books to the number of 
2,600,000 volumes, the donations of 
the public- largely in the classes of 
fiction, poetry, history, biography, and -
travel-were also placed in service. 

Distributor of Literature lo the 
Army and N aoy 

Enormous quantities of the "Burle
son" magazines are used in barracks, 
hospitals, recreation huts, and on troop 
trains. Thi! sorting of these magazines 
entails considerable labor, for men 
in camps are very like men outside
they want new magazines. Millions 
of these gift magazines \vere dist rib
uted, and the American Library Asso
ciation also entered subscriptions for 
eleven magazines to be supplied to 
all Y:M. C.A. and K. of C. huts \vhere 
reading facilities are provided, as \vell 
as to the libraries proper. These 
magazines did much to supplement 
books in providing up-to-the-minute 
information on technical topics that 

were still in a state of. flux. 
Arrangements \Vere made with 

both Admiral Sims and General 
Pershing whereby the American 
Library Association became t he 
official distributor of literature 
to Americans overseas, and fifty 

tons free cargo space 
was allotted each 
month for books ·for 
our boys. 

Thousands of refer
ence \vorks and text
books were furnished 
to the army and 
navy by the Ameri
can Library Asso
ciation, but many 
mo r e are needed. 
There are constant 
calls for books on 
mathematics - arith
metics, trigonom
etries, and geometries. 
Most of these books 
had to be purchased, 
but some \vere do
nated. 

Many of these ar
my text-books con
cerned the adaptation 
of familiar arts to 
army uses. A book 
on motorcycles that 
was prepared at Camp 
J oseph E. Johnston, 
Florida, included a 
complete manual of 
instruction for 
the convenience of 
despatch riders, with 
very complete chap
ters on the personnel, 
equipment, and or-

1'his library interior at Camp J ackson is typical of the buildings which 
the American Library Association erected in every large camp. In 
the oval above-Navy boys studying electricity take their library 
books to t he switchboard, in order to combine theory with practice 

F or the first time 
in history, the intel
lectual needs of a 
great fighting force 
were s c i en t i fi c a 11 y
considered and met.. 
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Once installed, this system of house-heating with kerosene continues to 
function without requiring further attention. The descriptions on the 
picture explain the details of the apparatus used in this heating system 

• 

You Can't Get Coal? 
Heat Your House with Kerosene 

T HE difficulty of obtaining coal 
has induced many house-owners 

and manufacturing concerns to sub
stitute kerosene. The system of house
heating with kerosene is easily installed 
in any house equipped with a steam or 
hot-air furnace. Aside from the re
moval of the grate bars, no change is 
necessary in the furnace. Any good 
mechanic can install the system in a 
few hours. 

The apparatus consists of a kerosene
tank connected by .a narrow feed-pipe 
with the combustion-chamber, a mo
tor-driven blower which atom,izes the 

instead of coal as a fuel in house-heat
ing plants undoubtedly offers many 
advantages. It is much cleaner t~an 
coal, and, once it is installed and set" 
in operation, requires prac~ically no 
attentipn. There is no smoke, soot, 
or wa"te, no ashes to be removed, and 
the temperature is regulated automat-. . ... 
ically. But the system is not econom-
ical. ' The cost is as great, prob
ably greater, .than the cost of coal. 
Another drawback lies in th.e fact 
that electric current is · required to 
drive the motor and illuminating g~s 
for the pilot light. 

PopUlar Science Monthly 

Making the Radiator 
Easy to Look At 

FOR the benefit of fastidious per
sons who object to radiators 

because they disturb the artistic 
harmony of beautifully furnished 
rooms, a Western manufacturer 
has placed on the market an imita
tion woodwork cabinet for disguising 
the naked ugliness of steam radia
tors. It is a sort of artistic camou
flage that in no .\vay interferes with 
the usefulness of the heaters. 

These cabinets, which are made 
to order on any style, are of heat
insulated metal, painted to imitate 
the color and grain of any kind 
of wood desired. The cabinet is 
open at the bottom and is placed 
over the radiator. The cold air 
from the room enters at the bottom, 
is heated by the hot steam coils, 
and passes out into the room through 
a series of grilled openings near the 
top of the cabinet. 

The slits are provided \vith shut
ters, which are connected by a 
bar \vith the operating arm of a 
thermostat installed in a specially 
provided chamber at one end of 
the cabinet. 

The thermostat may be set for 
any temperature desired, and when 

that limit is reached it will auto
matically close the shutters of t he 
slits through which the hot air 
passes into the room. The thermo
stat is operated by the expansion and 
contraction of an air-tight copper or 
brass cylinder with corrugated, bel
lows-like sides. 

The ·bellows movement of the 
cylinder is transmitted by an in
genious system of levers to the 
rod, which controls the shutters and 
causes it to open or shut the slits 
automatically. 

SHUTTE!\ ill\!'.; 

• 

...-=- yOKE FOP. MR, 
TO SHUTTERS 

oil and blows the spray into the 
combustion-chamber, a pilot 
light to ignite the oil spray, and 
a thermostat for regulating 
the fire according to the desired 
temperature. When the tem
perature of the room reaches 
the point at which the thermo
stat is set to operate, the elec
tric circuit to the motor is 
broken, so that the blower 
stops feeding fuel into the com
bustion-chamber and the fire 
goes out. 

RA.Dlf\TO"-

When the room temperature 
drops and the thermostat again 
makes the electric contact to 
the mo.tor, the fuel is ignited 
by the small pilot light in 
the botton of the combustion
chamber. 

This method of using kerosene 

. . 
• 

• 
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You may . artis~cally camou
flage your radiator by cover
ing it with a cabinet. The 
thermostat inside the cabinet 
will automatically regulate 
the temperature of the room 
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Save the · .N.ation's'..~~·E.nergy-Fuel~~- . . . . . . 

.. 
• 

4 • ~- . .-

Learn· how to handle 
your fur~ace and save 
coal and doctors' bills 

By A. M. Jungmann 

I F you want to enjoy better gen
eral health and freedom from 
colds this winter- save coal. 

A quart of water evaporated in 
every room of your house every 
day will mean a saving of one 
third of your coal bill. What \Ve 
really need in our houses is hu
midity rather than a high degree of 
heat. Moist air feels warmer than 
dry air of the same temperature, 
and moist air has the further ad
vantage of retaining heat. 

Professor Ells\vorth Huntington, 
of Yale University, recently made a 
study of some nine million deaths 
in all parts of the United States 
and in France, Italy, and Japan. 
He also made a survey of fifty mil
lion deaths in Belgium, Great Brit
ain, Germany, Russia, Rumania, 
Spain, and other countries, bringing 

• . . . . 

his investigations of deaths up to the staggering number 
of sixty million. His study has resulted in the conclu
sion that an average temperature of 64° F. is the best 
for the maintenance of health. Professor Huntington also 
found that a uniform temperature is not so healthful as a 
variable temperature. He con
cludes that a frequent fall- of 
temperature, followed by a more 
gradual rise, is an excellent 
means of preserving healt h. 

Do N ot Heal Sleeping-Rooms 

• • 

--
A pile of anthracite coal-dust whl~h 
is being used in a new composition 
fuel. The coal is just as it comes from 
the mine dumps without grinding 
er crushing. T he parlicles vary in 
size. It is mixed with a liquid that 
is a by-product of illuminating gas 

• 

i 
• 

... 

than moist air would at 60°. By .arranging to evaporate 
water in your house you can save coal because it will not be 
necessary to keep the air at such high temperatures. 

I f you are using a steam or hot-water heating appara
tus, keep a pan of water on every radiator. These pans 

should be provided with wicks. 
There are on the market valves 
to be attached to steam radia
tors, \vhich play moisture into 
the air of the room. If you use 
a stove, keep a pan of \vater 
on top; and if you heat your 
house by a hot-air furnace, 
keep a pan of water in the 
drum, so that the moisture will 
pass up with the heated air. 

Experiments in Venlilalio_'! 

Persons who desire mental 
and physical vigor should sleep 
during the winter in rooms in 
which t he temperature ranges 
from freezing to 40° or 50°. 
It is not necessary for sleeping
rooms to be warmer than 50° 
at any time of the day. Win
dows always should be partly 
open at night and plenty of 
fresh air ad-

T he composition fuel in use. The ash on the 
floor in front of the boiler shows freedom from 
clinker and a free-burned granular condition 

Professor C, A. E. Winslow, 
also of Yale University, con
ducted some very interesting 
experiments in ventilation for 

the New York 
State Ventila
tion Commis
sion. He found 

mitted to bed-
rooms. 

The reason 
people keep 
their· houses at 
suehahigh tern- -
perature in win-
ter is that the 
outside air, after 
it is brought 
into the. house 

·and warmed, 
usually be
comes as dry as 
the desert of 
Sahara. This 
dry air feels 
colder at 70° 

. -~\" .. 

I 

•• 
-·~ ! 

• • • 

T he U.S. S. Gem, which has been used to test different types of fuel; 
she has made many successful trips operating on pulverized coal 
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that the latest 
methods of ven
tilating rooms 
by taking air 
into the cellar, 
\Varming it to 
a temperature 
of about 67°, 
and blowing 
it into the 
rooms by fans 
was not s o 
healthful as 
the ordinary 
procedure of 
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keeping the rooms at the same 
average temperature but ventilat
ing them by letting fresh air in 
at the windows. I n the modern 
system of yentilation the tem
perature did not vary and there 
were no drafts. Yet people who 
worked in rooms under the·sP. 
conditions suffered from colds to 
a greater extent than those who 
worked in the rooms where the 
temperature varied. 

Although December and Janu
ary of last year were unusvally 
cold, the death-rate was low. This 
probably \Vas caused by the fact 
that people did not keep their 
houses heated as much as they 
have in other years.. Shortage of 
coal, instead of being a hardship, 
\Vas a blessing in disguise. 

Experts in the Bureau of Mines 
have made some suggestions on as 
to bow to burn coal economically 
at liome. First of all, they lay 
stress upon the fact that the per
son who is tending the furnace 
must acquaint himself very thor
oughly with th-e apparatus. If 
you want to burn the coal faster, 
svpply more air through the grate. 
More air can be supplied by open
ing the damper in the pipe leading 
to the chimney, by opening the 
damper in the ash-pit door, or by 
shaking the ashes down from the 
grate. If you want the coal to 
burn more slowly, reduce the 
draft by closing the chimney 
damper or the damper in the 
ash-pit door. 

Learn to Manage Your Furnace 

To increase the supply of air 
over the fuel-bed, open the damper 
to the chimney or the· damper in 
the firing door or both. Air in
troduced over the fuel-bed helps 
in burning the gases and the 
visible smoke rising from the 
burning fuel. In order to be 
really economical, you must study 
your furnace and find out just how 
much air it requires; for too much air 
is as wasteful as too little. 

A heavy fuel-bed generally gives 
more satisfactory results than a light 
fuel-bed, because, during the long 
periods between firing, a light fuel-bed 
is apt to burn down too much. When 
burning bituminous coal it is better 
to place the fresh coal somewhat in 
a heap to one side of the grate and 
leave a small part of the burning fuel 
uncovered. If the coal contains a 
large percentage of slack, this method 
of firing is particularly satisfactory, 
because the coal is heated gradually 
and the volatile matter distils slowly 
and is given a chance to burn: Before 
the · next firing the coked heap of fuel 
should be broken and spread over the 
grate. A ne.w charge is then placed 
on the opposite side of the furnace. 

If you will put weather-strips around 
your windows, the saving in coal will 
amount to many times their cost 

To prevent oold air leaking into the 
house, calk the doors with· an elastic 
substance that vibration will not effect 

Mercer P. Moseley, Chief of Con
servation, has compiled a list of 
"don'ts" for coal-users. If you ob
serve these rules you will be able to 
effect an appreciable saving in coal: 

Don't fail to clean furnace before start-
ing fire. 

Don't build a fire until necessary. 
Don't build a fire larger than is necessary. 
Don't fail to make check-draft damper in 

smoke-pipe do its work. 
Don' t neglect keeping fresh water in 

your steam-heater boiler. 
Don't fail to keep your kitchen s t ove 

clean. 
Don't keep your home at over 68° F. 
Don't leave your draft open at night. 
Don't try to heat all of outdoors. 
Don' t keep your fire going on pleasant 

days. 
Don' t sit in north room when the sun 

heats the south side. 
Don't think it's fur-coat weather when 

the thermometer is 45° to 50°. 
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Be sure the glass in your windows is 
tight. A little trouble in puttying 
the window-panes · will save coal 

If your total coal consumption is fif
teen tons a year, you qm save at least 
three · tons by· insulating the pipes 

. 
Don't wastewater- it takes coal to heat it. 
Don' t forget that one gas-jet will raise the 

temperature of a room five degrees. -
Don't fail to put up storm doors and win-

dows. 
Don' t fail to sift ashes. 
Don' t burn coal when wood is available. 
Don' t fail to \vrap your pipes with asbestos. 
Don't fail to keep rooms moist- they 

heat easier. 
Don't forget that moist air retains heat. 
Don't forget that dry air causes colds 

and catarrh. 
Don't waste gas- it is made from coal. 

How lo Bank the Furnace 

I 

Do not let your fire burn too low 
before banking for the night, because • 
it may go out after banking. When 
banking the fire, leave a part of the 

· surface of the fuel-bed uncovered in 
order to prevent explosion of the gases 
rising from the banked fuel. The 
regulation of dampers after banking 

• 

• 
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baffles are in good order, that 
the boiler-tubes ::i.re not fyll of 
soot, and that t he flues are air
tight, and everything ship-shape~ 
A leaky flue will cause the burn-

• ing of more coal than is neces'3ary • 

• 

.. Wherever possible avoid turns in 
your . fl.~es. The ideal flues are 
short and straight . . Flues that 
have turns offer resistance to es
caping gases and do not afford 
the free draft necessary to satis
factory combustion of coal. 

Pulverized Coal 
. 

.L--~====:::::::::l.!::S!!! 

Pulverized coal is solving many 
fuel problems. The ideal co-ndi
tion in \vhich to burn coal is 
pulverized. With p u 1 v er i zed 
coal there can be no clinkers and 
no smoke, and the combustion 
is complete. Examine the nails around your window

casing: if any have become loose, you 
will save coal by tightening them . 

If the air enters from below, in burning 
soft coal, the oxygen is burned out; the 
remedy is to let in air from above 

the fire depends on the amount of air 
that leaks into the ash-pit, and is 
something you must determine for 
yourself. It is generally wise to close 
the damper in the ash-pit door and 
leave t he damper leading to the chim
ney partly open in order to prevent 
coal-gas getting into the house. 

Saoing Coal in Industry 

The best way to start to save coal 
in boiler plants is to give up guess
\Vork and apply scientific principles. 
The men who actually burn the coal 
should be trained in the principles of 
combustion. No matter how good a 
man's intentions may be, he cannot 
save coal for you unless he knows how 
and knows why it is necessary for him 
to do certain things in order to ac
complish th~ desired results. Although 
a very clever fireman may be able to 

Tax'e the time to clean your flues out thor
ou3hly at least' once a week; soot is a 
poorer conductor of heat than asbestos 

Pulverized coal is ground so 
fine that a pinch of it between 
the fingers does not feel gritty . 
A cubic inch of coal is ground 
into such fine particles that 95 
per cent. of it will pass through a 
sieve having 10,000 openings to 
the square inch. The advantage 
of pulverized coal will become 
apparent 'vhen you remember 
that a cubic inch of coal has a 
surface or superficial area of six 
square inches; but when it has 
been converted into these small 
particles its superficial area is in
creased some 700 times. This 
means that each one of the two 
million particles is surrounded 
by air and, when burned, permits 
perfect instantaneous combustion. 
There is no waste. Pulverized 
coal burns like gas. 

• 

• 

Never allow the ashes to get within six in• 
ches of the grate; a full ash-pit cuts down 
the heating efficiency twenty per cent 

tell you all about your fire by simply 
looking into the furnace, you cannot 
expect every man to do that. The 
only way you can really know the con
dition of your fire is by using record
ing or indicating instruments. Accu
rate instruments, such as draft-gages, 
flow-meters, and pyrometers, will help 
you to handle your coal intelligently 
and economically. . 

Some of the things to be guarded 
against in using ~oal are clouds of 
black smoke coming from the stack, 
which is always a sure indication of 
waste; the loss due to high percentage 
of carbon in the ash; and the wasting 
of exhaust steam. Your steam is a 
direct product of your coal. There is 
usually a great deal of economy in 
using mechanical stokers. Needless 
to say, it is necessary to see that your 
entire apparatus is in good condition, 
that the boilers are clean, that t he 
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Nol an Untried Fuel 

Pulverized coal is not an un
tried fuel. Nearly ten milli0n tons 
of it are being used in t he United 
States each year. In the manu-

facture of cement six million t ons 
are used; in the production of cop
per one and a half million t ons; 
in the iron and steel industry, two 
million tons; in the generation of 
power, some two hundred thousand 
tons. The cost of pulverizing coal is not 
at al1 prohibitive. I t can be prepared 
at a cost of from sixty cents down to 
twenty cents a ton. The coal is burned 
by projecting it into the furnace by 
means of an air-blast, forming a cloud 
of thoroughly mixed air and coal. 

Where scarcity of labor is a factor to 
be considered, pulverized coal is a very 
desirable form of fuel, because one man 
can handle a number of machines; for 
the process of burning this form of 
fuel is almost entirely mechanical. 

Pulverized coal is not only suited to 
stationary plants, but is used with 
gratifying results. on locomotives and 
steamships. Its use on locomotives 

• 
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is especially promising because · 
of the saving .. of both time and 
labor; · ~urning pulverized coal 
on-a ·lpcomotive d~s away with 

.. the heeessi ty of -a fireinan. The · 
::coal 18 .. supplied td the ·fire auto-

,• inatically· at" t lie discretion of . . 
• • t • • • 

, ~li~ ~engiµ~er. : ' There · is rio 
. smoke-,- - ~-ird .'no cinders are 
. $pilled <- :-atoni ·tlie·- road-bed. . ' 

Wlien it ii cori!'!ide·red :tliat ·one 
railroad' in the : lJnited ~'Stat.es 
'spent ·in : 1916:" .. $375,00-0". in · 

. settling ~lailJls for fires started 
by sparks -or burning . ashes 
along its right of way, y~u can_ 
see•. what a great advantage· 
pulverized coal has . over tbe 
µsual locomotive fuel. · · -

.Used on Locomotives 

Locomotives operated on 
pulverized coal do not have 
to \Vaste time at ash-pits or 
in cleaning fires and shak
ing grates. When the fire is 
extinguished there is no waste 
of combustible in the ash, for 
there is no ash. Inspection can 
be made very easily. A series 

ASHPIT 

A square fire-pot fired 
by the coking method 

of tests show the advantages of pulver
ized coal for operating locomotives 
over ordinary coal. 

A Mikado type of locomotive in a 
fast freight service running over a 
115-mile division consumed about 
29,500 pounds of coal for six trips, 
as compared with anothe·i: locofuo-· 
tive of the same type, equipped 1or 
burning pulverized coal; "iina which 
consumed 22,500 pounds of coal, or a. 
saving of 23.7 per ce'nt In fuel. A: 
locomotive burning pulverized coal has. 
been in constant daily operation near 
Fullerton, Pa., since January, 19,18, 
and up to the present . bas not oeen 
laid up for repairs. · · · · · 

The Coal Situation This Year 

Experiments in burning pulverized 
coal were conducted within the last 
few months on the U. S. S. Gem, and 
proved that, where a steamship had 
storage-room for that fuel, pulverized 
coal is eminently satisfactory for use in 
operating ships. 

The coal situation this year is 
particularly interesting. The coal year 
begins on April 1. The anthracite 

' 

This is the apparatus that is used for 
burning pulverized coal on locomotives 

/CON EYOR 

COMBUSTION "' 
Cl:\J\M bE R. 

coal consumed fQr domestic purposes 
fn- 1916 was 49,25$,000 tons. To this 
~he Fuel. -~cl~ini~~r~tion has · added 
2,ooo;oo'o '. tonll, · brj..ngtng the total to 
$1,258,0t>P tons·;· which it h~~ uJ1~~r
takeil · to· supply this year. -· .The. first. 
half of the coal · · 
' year was up on 
October 1, and 
the supply for 
that period was 
exceeded by 
759,136 tons. 
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Popular Science ·Monthly 

Shortage of Labor in 
Mines 

This year the United 
States expects to pro
duce some 600,000,000 
tons. In the first six 
months of this year's coal 
year 37,000,000 more tons 
were mined than were pro
duced last year in the same 
period. 

Ever since the war began 
we have been using an in
creased amount of bitumi
nous coal- an advance ·of 
some 50,000,000 t ons for 
each year. . · 

~ 

~ 

When you consider the 
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ASH PIT 

A round fire-pot fired 
by the coking method 

' 

shortage of labor in the mines, the 
production this year is nothing short 
of remarkable. If \Ve all do our bit, 
from turning off the gas o.r electric 
light when we leave a room at night, 
to. inspecting the flues in our in
dustrial boiler plants to see that 
there · is no. leak, we ·shall have 
enough coal this year to keep every
body warm enough for health's sake 
and to keep the wheels of our re. 
construction industries not only turn
fng but humming. 
' 

Bituminous 
coal is produced 
greatly in excess 
of anthracite; 
about twelve 
times as much 
bituminous as 
anthracitecoal is 
mined each year 
in this country. 

A six-wheel saddle-tank locomotive equipped with a pulverized 
coal apparatus. It has been in daily operation in Pennsylvania . 
since January 2, 1918. Coal capitcity, one and a half tons 
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Making· Periscopes Invisible 
' _ IT was the visibility of the periscope, m.ore·_than an~h!n~ _· 

else, that ·.made an effective. war against German sub-. ·• . . . ,_ .. 
marines possible. A periscope is useless if it is submerg'ed: · 

The part of the periscope. tube ttiat.:extends abc;>ye the 
surf ace of the water is not more than. about two' inches ' 
in diameter-not much, but enough ·for the vigilant 
watchers on the numerous patrol-boats that cruised in the 
danger zone. 

Various methods were tried to diminish the visibility 
of the periscope. At first they were painted in shades of 
·blue or gray or green so as to make them blend with the 
color of the sea. Coating the tube with:aluminum paint 
was also tried. But all such attempts at 'camouflaging 
were found to have but little protective value. Covering 

A new idea in pro
tecting peris:opes 

' 

' 

the' tube with a 
green and violet 
check er board 
proved effe.ctive 
• in· some cases. 

A suggestion 
that is theoret
ically good pro
vides that the 
tube of the per
iscope be sur
rounded by a 
series of conical 
mirrors, which, 
\Vhen seen from 
a distance, blend 
with the back
ground because 
the3· reflect the 
sea. 

A washing plant lik~ this, operated by belts fr:>m the factory 
shafts, may save a great deal of meney for the manufacturer 

Don't Waste Waste 

WE have all been taught to avoid the waste of money, 
words, and advice; but who ever heard of wasting 

waste? Yet, waste- that is, the kind that is used to wipe 
clean machinery, · printer's type, etc.- may actually be 
wasted. 

A Western manufacturing concern infltalled in its factory 
an experimental plant for reclaiming soiled \vaste and rags, 
and found that they could be washed from six to seventy
five times at an average cost of 31 cent a pound. The 
reclaiming equipment, which consists of a washer, an ex
tractor, and a drying drum, is now manufactured and 
ma1-keted by that same concern. _ · 

These Life-Boats May Be Launched from 

WHEN a-sinking ship acquires a list 
to port or to starboard, and the 

deck is correspondingly inclined, the 
long line of life-boats on the high side 
of the deck, all swung from the regula
tion type of davits, cannot be launched. 

The well known fact that sinking 
ships invariably -get a list be~ore 
the final plunge has been disregarded 
for years, ren
dering half the 
ship's life-hoats 

· useless. This ter
rible condition 
has recentiy in
spired two Scotch 
ship-builders to 

'de~stt means for 
launching an y 
and all of the 
ship's life - boats 
from the lower 
side of . sinking 
and listed ships. 

Either Side of the Ship 
ture of athwartship extending I-beams, 
supported on steel · columns, each 
equipped with a chain-hoist trolley for 
lifting the life-boats from the chocks. 
.· Hauling cables for moving the chain
hoisted boats to port or to starboard 
are attached to each trolley, and lead 

. 
outward in opposite directions there
from to wheel pulleys located at the 
end portions. of the I-beams, and thence 
inward and do\vn to a hand-operated 
winding-drum. The ends of the 
athwartship extending I-bell'h 'Sare also 
equipped with boat falls and tackle like 
those on ordinary boat davits. The oper
ation of "getting the boats over" is, first, 

The boats are 
stored in a closely 
assembled group 
on a boat-deck, 
preferably amid -
ships adjacent the 
funnels. Above 
this concentrated 
group of boats is 
erected an ele
-vated steel struc-

No matter how badly the sinking ship may list, it is possible to 
launch life-boats that are provided with this handling apparatus 

to raise each boat 
in turn from 
its supporting 
chocks by the 
chain-hoists. 
Then the wind
ing - drums are 
operated to haul 
the suspended 
boat outward · by 
the t rolley cables 
to the lo>ver side 
of the leaning 
deck, and to the 
corresponding 
ends of the over
head I-beams. 
The final opera
tion of "lowering 
away" the boat is 
performed b y 
transferring the 
support of the 
boat from the 
chain-hoists to the 
falls and tackle. 
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Exit the Z~ppelin .Air~4ip;.:·};;=jii~~ , : -, .. 
Enter the ·z ·eppelin F:lie~~ :. ::~~~!::;< 

" . . . . . 
' ... .. . .. 

• r _.. ' • ". ' 
. . 

.-... ... . -
Out of . failure 9f . the dirigibles' 
gr~w the large.st of . 8:irplari~$ '. .. 

.• . . . . . 

. . 
By Carl P.ienstbach :; . ...... . , '· . ~ - ' . . . 

· · ... I · · "· ~.w· • 

BOMBING planes are primaritY. d~v~l6p~ent of the long-range 
\veight-cl\rriers. They m-ust· be bornJ)fµg .~ airplane . . · The new 
able to fly for hours, which means craft's··· load of bombs is two 

that they must be able to carry much tons, . as against the Handley
fuel; they must be able to do muc~ Page's half a ton. The span is 
damage, which means thaf tlley must 135 feet, as against; the Handley
be able to transport heavy bombs. It Page's 98; the length 94 feet, as 
is fortunate that the weight of the against 65;.horsepower 1200, as against 
crew does not increase proportionately 740. The speed remains what it was 
with the size of the machine. T·he four . in the Zeppelin dirigible- 75 miles an 
men of a Handley-Page, for instance, hour- against the H andley-Page's 85. 
could navigate a much larger craft. It is the general practice in large 

I t is easier to state the principle than bombing planes to balance the eleva
to carry it out. There is no more tor and the ailerons, by which latter 
difficult engineering task than the side-to-side balance is preserved. In 
construction of a huge biplane. The other words, there is usually a bal
British deserve the credit of having ancing surface in front of the pivot
developed the first big bombing plane shaft, the object being to make the 
- the Handley-Page. To be sure, the operation of the control surfaces as 
Russian Sikorsky- a machine even easy as possible. In the Zeppelin 
larger than the Handley-Page-was bomber there is no such attempt at 
built before the \Var, but it failed to balancing. The conclusion is inevita
meet the test of war because the struc- ble that there must have been auxiliary 
tural problem had not been solved. engines (probably electric motors) to 
Curtiss, in the United States, had also operate ailerons and elevator, although 
-made experiments \Vith large machines. French engineers who reconstructed a 
But the fact remains t hat the British wrecked machine are silent on that 
evolved the first practical giant bomber. point. 

Bombing Zeppelins Abandoned 

When we consider the difficulty of 
building a huge bombing biplane, and 
t he failures that greeted pre-war at
tempts with the Sikorsky and other 
big machines, it is no \vonder that, 
\vhen Germany determined to intimi.:. 
date England by bombing London 
and other British to\vns from the · air, 
she rejoiced in· her Zeppelins. Their 
radius of action was well-nigh bound
less; they could elude early air defense 
artillery with ease. ·. 

There was a rude a\vakening when,"· 
later in the \Var, one great dirfgible 
after another became literally a flam
ing altar on \Vhich a score of lives \Vere 
sacrificed. German officers at last 
saw the truth. The Zeppelin \Vas a 
good naval scout, but a vulnerable 
bomber. When it became apparent 
that the Zeppelin airship must be 
abandoned for bombing raids over Eng
l lnd, the Germans copied the Handley
Page and pro<,luced their first Gotha. 

But Gothas did not take the place 
of Zeppelins; and the Germans gave 
orders for • the construction of air
planes of startling dimensions. Aided 
by the Albatros works, the Zeppelin 
Company produced a giant bird which 
marks a distinct advance in the 

Inside of the \Vings is an intricate 
filigree-like wooden lattice-\vork which 
is designed to secure great strength 
with little weight or air resistance, 
and which reminds one of the be
wildering framing of a Zeppelin dirigi
ble's envelope. The spars are of hol
low girders. All the other fran1ing is 
of steel tubing. Wherever the tubes 
are exposed, so that they must ·be 
driven through t he air (struts, etc.) , 
they are encased in thin wooden shells 
adni.irably 'stream-lined. The tail
framing, _howevei:, is . of, :aluminum, for 
the reason· that'· the tail; being farthest 

4' • • ... • .. . • • -

from ·the center ·of gravity, must · be . . . ~ . . . 
extraordinarily responsive. · 

How the Zeppelin Was Copie.d 

It will be remembered that in the 
latest Zeppelin dirigibles the May
bach engines were enclosed in egg
shaped cars so as to reduce head-on 
resistance. I n the biplane we find 
similar "eggs" in which the engines 
(Maybachs, of course) are housed, 
\vhile the crew sits in a separate cen
t ral car. But in the biplane each 
"egg" contains two 300-horsepower 
engines, one behind the other. 

Examine the illustration on the op
posite page and you will see that there 

. a_re both pus~~r and t ractor ·sc.rews in 
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tandem. This is indeed a bold de- · 
parture from long accepted doctrines. 
Why did the Germans violate the rule? 
Be~ause it was a real advantage to have 
four separate engines and four seperate 
propellers and only two engine-rooms. 
The air resistance of the engines is 
obviously reduced by half, and the 
\veight of the engines can be brought 
nearer the center of the machine. 

landing Twelve Tons al High Speed 

The greatest problem that confronts 
the designer of mammoth bombing 
biplanes is the provision of an adequate 
landing gear. Here, for instance, is a 
machine t hat weighs twelye t ons, and 
that lands at a speed scarcely less 
than forty miles an hour. Imagine 
what that means. The Zeppelin 
biplane's most meritorious feature is its 
landing gear. Look at t he picture op
posite. Note ho\v lo\v, sturdy, light, 
and devoid of drag is its extraordinarily 
simple framing. Note the wheels ar
ranged in groups of four. This mass of 
pneumatic tires efficiently supplement 
the shock-absorbers. 

I n a small machine a tail-plan~ such 
as that on t he ·Zeppelin flier might' 
lead to stalling. But a mammoth_ 
machine is free from any such danger'
because of its momentum and its 
multiple engines. Without the pecu-. 
liar tail the main landing gear would 
have to be very much higher, air
tesisting, and ponderous. Because 
the landing gear is low it becomes neces- · 
sary to use four propellers of small diam- . 
eter in place of the two large propellers 
of the Handley-Page. These make it 
possible to lower the landing gear. 

Qlearly, landing on such a gear offers 
a new problem. Unless the pilot comes 
down on nearly an even keel, the ma
chine's nose strikes the ground at 
such an angle that the strain would 
be more than the front wheels could 
withstand. This difficulty has been 
met by the ingenious arrangement of 
the tail, in which the French engineers 
who reconstructed the machine before
mentioned failed to s3e anything but 
a .puzzle. · 

copyrighted material 



5761‘/inmun1

S
Q
LV
/‘
*I4
FF

D
IA
M
E
T
7
’R
/

I\$
L\
‘\

‘O
0
1
’O
F B
O
A
R
D
IN
GIA
D
D
IK

rr
ffi
gA
X
LE
II
G
G
IR

W
A
Y
w
A
G
d
O
N

I-
B
O
W
.n

\ ‘
A
d
rh
0
'

si
r
rl

1

in
-‘
*

W
ill

I D
o
B
e
tt
e
r
th
a
n

h

Z
e
p
p
e
lin

A
ir
sh
ip
?

_

A
s
b
o
m
b
e
rs
.
G
e
m
ia
n
y
’s
h
u
g
e
Z
e
p
p
e
lin
d
ir
ig
ib
le
s
fa
ile
d
.
T
h
e
y
w
e
re
to
o
n
a
te
d
;
th
e
e
n
g
in
e
s
a
re
h
o
u
se
d
in
se
p
a
ra
te
ca
rs
.
E
v
e
n
in
fl
ig
h
t
th
e
m
e
ch
a
n
ic
s

v
u
ln
e
ra
b
le
to
a
tt
a
ck
.
S
o
th
e
Z
e
p
p
e
lin
C
o
m
p
a
n
y
b
e
g
a
n
b
u
ild
in
g
b
ip
la
n
e
s
ca
n
cr
a
w
l
o
u
t
to
cl
e
a
n
,
o
il,
a
n
d
re
p
a
ir
th
e
e
n
g
in
e
s.
N
o
te
th
e
p
e
cu
lia
r,

to
ta
ke
th
e
ir
p
la
ce
—
th
e
b
ig
g
e
st
fl
ie
rs
o
f
m
o
d
e
rn
ti
m
e
s.
O
n
e
o
f
th
e
se
b
o
m
b
e
rs
“s
q
u
a
tt
y
"
la
n
d
in
g
-g
e
a
r.
It
w
a
s
d
e
si
g
n
e
d
to
ta
ke
u
p
th
e
sh
o
ck
o
f
la
n
d
in
g

m
e
a
su
re
s
1
3
5
fe
e
t
in
sp
a
n
.a
n
d

is

d
ri
v
e
n
b
y
e
n
g
in
e
s
o
f
_1
,2
0
0h
o
rs
e
p
o
w
e
r.
T
h
e
a
t
h
ig
h
sp
e
e
d
a
m
a
ch
in
e
w
e
ig
h
in
g
tw
e
lv
e
to
n
s.
A
n
d
p
le
a
se
lo
o
k
a
t
th
e
tw
o

cr
e
w
si
t
in
th
e
ce
n
tr
a
l.
ca
r
o
r
fu
se
la
g
e
,w
h
ic
h

is

e
le
ct
ri
ca
lly
h
e
a
te
d
a
n
d
i1
lu
m
i-
b
o
m
b
s.
T
h
e
y
w
e
ig
h

a

to
n
a
p
ie
ce
.
B
u
t
th
e
Z
e
p
p
e
lin
's
fa
n
g
s
a
re
d
ra
w
n\- k
w

‘f.



r Popular Science Monthly

Ii
is TO CHAMBER B\

WATER mom I
CHAMBER P6
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. » To save fuel the furnace fire must be watched. But
who wants to sit in a cellar all day? Here's an
automatic device that watches the fumace for you

A Furnace that Regulates Itself
and Saves Coal

ACOMMON
cause of fuel wastage is lack of care in so

regulating furnace fires that only the required heat
and no more is produced. To exercise that care requires con
stant attention in feeding and regulating the furnace. But
you can’t sit in the cellar all day long and watch the furnace.
Thomas Connell, an Iowa inventor, comes to our
assistance with an automatic

_ A Novel Anti-Freeze Pipe
T‘\Nl\- DN\lNlNCr OUTLETS
2

PIPE“ DKAlNlNGf OUTLETS

\’l\tNCH HOL0

OMETIMES it becomes necessary to stop the flow of
water or other liquid from a tank and to drain the pipe

to prevent freezing; or it may even be necessary to empty
the tank. In the novel arrangement shown above, the
portion of pipe within the tank is closed at the end-, but has
ihlét holes that allow the liquid to flow through the piping
when the nipple is not screwed in too far to the left.
In the position shown in the illustration the tank outlets
are closed by the nipple, which projects beyond them, while
at the same time another set of holes are in the open position
for draining the pipe. A slight movement of the nipple
to the right or left will close all the drainage outlets, per
mitting the piping of the liquid to points desired.
It can readily be seen that if the nipple is moved suffi
ciently far to the right a point will be reached where not
only the piping but the tank also will be drained. Thus
this simple form of construction permits any one of three
separate and distinct operations. The liquid may be
piped from the tank, or the supply from the tank may be
shut ofl' and the pipe drained, or both tank and pipe may
be emptied—all done by a simple twist of the wrist or the
application of a wrench.

How to Get Hot Water from Your
'.Camp-Stove 1

WHEN
Francis L. Alsobrook, of Alamo, Tenn., wants

hot water, he uses his camp-stove.
The stove is of conical shape, tapering toward the top,
and ending in a detachable stovepipe for carrying ofi the
smoke in the usual manner. A ring-shaped vessel of
galvanized iron fits around the upper part of the

stove.
regulator consisting of a li.ttle
metal tank having two com
partments of unequal size. The
larger of the compartments is
connected with the boiler by a
pipe.
Under pressure of steam in
the boiler, the water in the
larger compartment is forced
into the smaller compartment,
and rises to an outlet near
the top, through which it
enters a pipe pivoted at that
point and extending in oppo
site directions. At one end is
a slidable weight, at the other
a box with an outlet at the
top. The water, forced into
the pipe, flows into the box,
and the weight causes the box
to descend.
The box is so connected with
the draft-door under the grate
and with the damper in the flue
pipe that the draft is checked

HOT WATL1

The water-heater (provided
with a faucet) has a cover which
fits around the stovepipe and
has a spring friction catch by
which it may be held in any
position to which it is raised on
the pipe. The water is filled
into the heater from the top,
after the cover has been lifted
out of the way. When the heat
ing vessel is full of water, the
lid is shut tight.
The stove may be provided
with legs and a bottom, or it
may be without legs. In that
case, it is set on the ground

| and the fire is built under
neath. The stove has a door
for putting in the fuel, prefer
ably wood, and another door
underneath, for the removal of
ashes.

One of the best features of
this stove is that it may be
taken apart for moving; for

and the damper opened when
' "*7

the box drops.
Just slip the ring-shaped vessel over the
camp-stove when you want hot water

the stovepipe comes out and
the heating vessel comes off.
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The Stars for January 
How to find your way in the skies 

By Ern~st A. J-lodgson, of the Dominion Astronomical ObserlJatory 

OVER on the northeastern ·horizon 
is the shape of the Big 'Dipper, o·r 

. · - Ursa Major- the Big Bear. It" 
seems to be standing almost upright upon 
its handle. Follow the line of the two outer-
most stars ·of the bowl and proceed north 
for about four times the distance between 
them. A bright star is reached the-Pole 
Star, or Polaris. On the map the line to 
Polaris appears curved, because the stars, 
which seem to the inner surface of a great 
globe, are slightly distorted in position 
in a flat projection such as our map. 

Still facing north, look carefully 
down toward the horizon, from 
this pole star. The dim out
.lines of a small Dipper appear, 
the ·handle bending the bo,vl · 
of the Big Dipper. This is 
Ursa Minor-the Little 
Bear. 

On the opposite side 
of the pole star from 
the Big Dipper is Cas
siopeia, the Lady in 
the Chair: This con
Etellation is in the. 
form of a great W; 
or in its present posi
tion, viewed toward 
the north, it is more 
properly an M. It is 
made up of five bright 
stars- so bright, and 
thefigure theyformso 
clear, that it is probaly 
one of the besc known 
constellations after the 
Big Dipper and Orion. 

Note carefully the posi- , 
tion of the bowl of the small 
and large dippers. Follow 

Turn now toward the south; There Le; a 
sight never equaled in the sµmmer skies. 
Half way up the southern ~ky, immediately 
'before us is the constellation Orion. The 

STAR MAP FOR JA.NUARY 

ly and. its great horns are tossed upwards 
toward the · twins-Castor,· and Pollux. 
For thousands, perhaps millions of years, 
Orion has kept them safe from their savage 
foe . In January, Jupiter will add his 
bright disk to the already bright group of 
stars above Orlen. (See the planet map on 
page 79.) · 

The little group, the Pleiades, is known 
to most people even if they know little else 
about the stars. The Pleiades, together with 
Orion and Aldebaran, are mentioned in Job 

IX, 9, and Job xxxv1I1, and the two 
former in Amos v,_8, which serves 

to show how well known they 
were to the people of those 

days. The Pleiades are re
ferred to as the "seven 

stars." It was considered 
a good test of eyesight 

' t o be able to count the 
whole seven stars and 
be certain of them. 
With. a telescope the 
group becomes a great 
mass of stars, the 
brighter ones sur
rounded with a great 
nebulous glow. 

Above the Pleiades 
is Algol, really a 
pair of stars, one a 
dark star - or, at 
least, darker than the 
other. Once in two 

days and nearly twen
ty - one hours, the 

darker star revolves 
around in front of the 

bright one. This causes 
the combination, ordinarily 

of the second magnitude, to 
lower to fourth magnitude for 

about half an hour. It was 
called by t he ancients "the demon 

of t he slowly winking eye." Mira, 
in Cetus, is another such variable 
star. . 

a line from tbe former to the 
latter, and continue about twice 
that distance beyond t he Big Dip
per's bowl. Here is a bright star, 
Regulus, at the ·end of the handle 
of the "Sickle." The Sickle-or 
Leo, as it is called- is lying 'vith 
the crook down and the point up, 
as :we look north and east, In 
January Regulus is attended by 
the planet Saturn. 

How to Find Your Way Among the Stars 

Other bright stars in the southern 
sky are Procyon in Canis Minor and 
Sirius in Canis Major. This last is 
the brightest star in the sky, and it 
is the nearest star visible in these 
latitudes. Look over into the northwestern 

· sky. Note the great square of four 
stars, the two sides of the square 
forming lines which are directed 
toward the pole star, as were the 
pointers of the Big Dipper. T his 
is called the Great Square of 
Pegasus, although the star in the 
corner nearest the pole and nearest 
the zenith belongs to the constel
lation of Andromeda. 

Trus map represents the ap~ran:e · of the sky at the 
time Iiste9. below. ·It is specifically arranged for the 
latitude of New York, 40° N., but is practicaole for ten 
cegrees o:i either side of trus latitude. Use the map 
at the times indicated. Hold it over your head with 
the north horizon to the north. 

In the east, just below the Sickle, 
is Hydra, the Dragon. Its tail falls 
far below the horizon, but its head 
is easily seen to the east of Procyon. 
By another month it will . have 

December 9, midnight .January 18, 9 P.M. 
" 15, 11:30 P . M . " 25, 8:30 " 
" 22, 11 " February 2, 8 " 
.. 29, 10:30 .. .. 9, 7:30 .. 

January 4, 10 " " 17, 7 " 
.. 11, 9:30 .. " 25, 6:30 .. 

All time3 expressed in Eastern Standard Time. 

Up near the zenith, above the pole, 
gleams the bright star Capella, and the at
tendant stars of the constellation Auriga, 
the Charioteer. Ho\V did the ancients 
manage to see the form of a charioteer in 
this group of stars? The shepherdi;; of old 
had all night to spend looking at the 
stars, and they had ·little else to think or 
talk about. Is it any wonder that they saw 
strange shapes and had stranger stories 
about. their visions? 

shepherds fancied here a great giant. 
Betelgeuse is in his raised right arm. Rigel 
defines his left foot. A triplet of bright 
stars forms his belt, and, dangling from it, 
are a line of three fainter stars, the dagger. 
The lowest of these appears hazy. It is 
the great nebula of Orion. 

Orion is about to deal a blow with his 
club at the head of Taurus, the Bull. The 
Bull's red eye-Adebaran- gleams wicked-
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crawled forward in the sky until al
most all of its shiny length is 
visible. 

Many people do not even know 
that the stars rise and ·set as do the 
sun and moon, and for the same 

reason. As the earth revolves on its axis, 
the sun and stars seem to move. 

After one becomes familiar \\•ith a star 
group in the southern sky, it is interesting 
to get two trees or similar marks in line 
with the group, and after something like 
half an hour to sight along the marks again 
to see how far the stars have moved west
ward-<>r, rather, how much the earth has 
turned us eastward beneath them. 
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Where ·to Look for the Planets 

T HE planet map is constructed to show 
w\lere the planets are for the month 
of January, 1919. '.fhe Sun- the 

center of our system-has seven other 
planets besides our Earth revolving about 
him. If we could take a journey from the 
Sun outward, \Vith a speed of 186,000 
miles a second,-the velocity of light,
we would reach the first planet, Mercury, 
in a litt1e over three minutes after leaving 
the Sun. Continuing our journey outward, 
Venus would be reached about six minutes 
after the start. Then \ve 
would reach the Earth a t the 
end of a li ttle more than eight 
minutes; l\1ars at the end of 
nearly thirteen minutes; Ju
piter would require over 
forty-three minutes; Saturn 
nearly one hour and twenty 
minutes; Uranus almost two 
hours and forty minutes; 
and finally \Ve would reach 
the outermost planet, Nep
tune, after a journey of about 
four hours and ten minutes. 

Now, if we chose our di
rection so that we headed 
directly for the nearest fixed 
star \vhen we first started, 
and if \Ve kept on at our 
terrific speed, we would have 
to journey for about four and 
one third years to reach thls 
star, Alpha Centauri. It hap
pens that this star is too far 
so.uth to be seen from these latitudes. If 
we had chosen the next nearest star it would 
have been Sirius; but our journey would 
have been one of 8. 7 years before we reached 
our destination. In other words, if Sirius 
were to be blotted out today, \Ve \vould 
continue to see it for 8. 7 years. 

To put it another way, if \Ve represented 
the orbits of all the planets on a page of 
the POPULAR SCIENCE MONTHLY, we would 
need to make that of Neptune about six 
inches in diameter. On the same scale, 
to plot in the position of Alpha Centauri, 
we would put a dot out a distance of only 
a little less than a mile. So our solar sys
tem is really a very small family circle, 
after all. 

All these planets shine only with the light 
from the sun. None are self-luminous. 
They therefore show phases, as does our 
moon. If we look over the map, we shall 
find many things with regard to them. The 
directions printed \vith the map on page 
79 will explain how it is to be used. The 
moment or two spent in cutting out slips of 
paper for the horizons will prove of value. 

. An Hour Equals 15 Degrees 

Mercury, for the month, is near the Sun, 
which is in the constellations of Sagittarius 
and Capricornus during the month. If 
\Ve take a slip of paper and measure on the 
scale below the map, the 

getting farther away from the Sun until it 
gets so far that it finally reaches a maximum. 

This limit; really comes on January 7, 
and Mercury is said to be at its "greatest 
elongation west" on that date. It is 
then 23° 13' from the Sun. (An hour is 
equal to 15°, as will be easily remembered 
when we note that twenty-four hours takes 
us a complete circle of the sky, or 360°.) 

Mercury,. being to the· west of the Sun, 
rises and sets before it. It can therefore 
be seen only in the morning, and it is called 

lt is almost exactly on ·the ecliptic, and so 
serves to show the position of that line in 
the sky at the present tiine. On January 
1 it is directly opposite the Sun in the sky, 
and is then nearest the earth for its present 
circuit. It is then said to be in " opposition" 
to the Sun. If one is used tJ> judging the 
daylight hours by the sun, the night hours 
can be similarly judged by Jupiter around 
the first of the month. 

Saturn is very clos.e tp Regulus. It, too, 
moves westward · and bl.it a short distance 

for the moritli. I t makes a 
striking showing about the 
first of the month, and \vhen 
it is a little above Regulus. 

Neptune is too faint to be 
seen without a telescope. It 
is also moving westward, 
and moves only a short 
distance in January. 

Cut out slips of paper f:ir the 
horizons for use with the map 

But, though the three 
planets that happen to lie 
in the upper map all move 
west\vard, and all move but 
a short distance, it is not b~ 
cause they are all in th·at half 
of the map, or because they 
all move slo,vly, that they 
move \vest. The real rea
son for their "retrograding," 
or going backward, is best 
shown by a diagram, and \Viii 

a morning star for this month. It is so 
close to the Sun as to be hard .to see; but 
if looked for in the proper part of the sky, 
about January 7, it can be seen rising short
ly before the Sun. The sign for Mercury 
resembles the one for Venus, but the little 
cup on top reminds one that it is intended 
for Mercury. This, of course, is only an 
aid to memory. The sign for Mercury is 
one that has come down from the ages 
and has no such meaning. 

The Evening Star 

Venus, throughout the month, is to the 
east of the Sun, and so sets and rises after 
it. It can therefore be seen in the early 
evening. It is, this month, an evening 
star. If tested, as was Mercury, it will be 
found to be continually increasing its 
distance eastward from the Sun. It is 
readily seen in the glow of sunset. 

Mars-with the sign of the war-like 
arrow, darting for,vard over the small 
circle-will be found to be nearing the Sun. 
It can also be seen in the early evening, 
setting after Venus. 

Jupiter, strange to say, is not moving 
to the east as are the others. It is ap
parently moving 1vestward among the 
stars. I t does not move very far in a 
month, and, being near Gemini, adds 
greatly to the beauty of the evening sky. 

be explained more readily 
\vhen one of them pauses just 
before going in its proper 

direction east\vard. 
Uranus is near Mars and is too faint to 

be seen with the naked eye. 

The Moon This Month 

The moon at the first of the month is 
just about to enter Sagittarius. The 
Moon's positions are for midnight, pre
ceding the date given, in Eastern Standard 
time. It is west of the Sun on the 1st 
of the month. On the 2d it is still west of 
the Sun's position for the second, but on 
the 3d it is east of the Sun. It is easy to 
Estimate that it \vas at the same position 
-or right ascension, as it is called-as the 
Sun at about three hours on January 2. It 
is then said to be in "conjunction" with the 
Sun. It is, ho\vever, above the Sun, and 
so does not eclipse it. So on January 2 the 
moon is a dark ball just above the Sun. 
We then have "ne\v Moon." 

On January 15 it is west of the position 
of the Earth's "shadow." On the 16th it 
is still west. On the 17th, however, it 
is east. It is easy to deduce that it is even 
with the "shadow" at about four hours on 
the 16th; that is, directly opposite the 
Sun- i.e., in "opposition," as was Jupiter 
on January 1. I t is no\v "full Moon." 

Since it is below the Earth's "shadow," 
it is not shaded, and we get no eclipse of 
the l\iloon. It is easy to fi nd the date when 

the Moon is exactly six hours 
from the Sun and to the di~tance separating the Sun 

and M~rcury on January 1, 
5, 10, etc., \Ve shall find that 
the distance on the 1st is in
creased by the 5th. On the 
10th it is the same, on the 
15th it is less, and it is in
creasingly less until the 31st. 
That is, Mercury, at the first 
of the month, is continually 

The POPULAR S CIENCE MONTHLY intends to publish every 
month an article by 1\fr. Hodgson like this-an article that 
will help you to find your way among the stars. If you feel 
that the articles can be improved in some 1vay that will be 
more helpful, write to the editor. And if there are questions 
that you woul/.i like to ask about stars (even though the ques
tions have nothing to do with these articles), send the-in along. 

east of it. We then have 
"first quarter." When it is 
the same distance to the west 
\Ve have "third quarter." 
The former position is reached 
at about six hours on January 
9, and the latter at eleven 
hours and t\venty-two min
utes on January 23. 
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IF we suppose the earth to be a mere dot at the cen
ter of a celestial sphere of infiilite radius upon which 
the stars are placed, and if we suppose further that 

the axis of the earth, produced to meet this sphere, 
define11 its poles, theu the eelestlal equator will lie about 
the sphere 90" from Its poles. The ·sun in its apparent 
yearly motion tm vets along a path called the ecliptic, 
which is a circle in the sky, tilted with respect to t~e 
celestial equator at an angle of about 23}1° . The 
planets and ·our n10011 travel in apparent paths thnt lie 
close to this ecliptic. 

The planet map shows a belt about the celestial 
sphere, 40" on each side of the celestial equator. It is 
divided Into two ha lves, so arranged that any point 
in one half is opposite in the sky to a point immedii>tely 
opposite in the other hair of the map. If we wish the 
exact opposite point, it will be as far above the equator 
all the first point was below, or vice versa. This is easily 
.seen if we imagine the 1nap cut out and joined into a 
cylinder and set on end. The earth will now be a mere 
dot in the exact center of this cylinder. If the sun lies 
at a certain POint in one half of the inap, the earth's 
"shadow" must lie in the map opposite, at a point .the 
same distance from the equator, but on the opposite 
siile of it. 

T he vertical lines are " hour" lines. That is . the 
earth in its daily rotatio n turns us about through t he 
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How to Use · the · Planet ·Map 
st.'U's above us, an amount indicated by the space be
tween two successive hour lines. The stars appear to 
travel acrosi! our southern sky from left to right as this 
·map is drawn. 

The lines marked "Eastern Horizon" and "Western 
Horizon" show how the horizon line will cut the map 
for the l.'\titude of New York. It is approximately the 
same for any place in the U nited States, · S41ttheru 
Canada, northern ?vlexico, and all cor-rcsponding lati
.t udes throughout the world. It will be convenient for 
the reader to cut out two slips of paper having the curve 
of the western horizon on the left edge of one a nd Uie 
curve of the eastern horizon on t he rig.ht edge of the other. 
The 1JOi11ts where the cur\•e cuts the parallds should be 
indicated on the paper. for convenience in placing them. ' 
The horizon Hues shown indicate the a pproximat e 
position a t 6 P. M. on the first of the currl!nt month. 

The western· horizon is so placed that it cuts the 
equator immediately above the sun's position for tbe 
date in question. The eastern horizon ls immediately 
opp0sitc in the other half of the mar>. The west and 
east jl<!ints are s ituated where t he horizon cuts the 
celestial equator. They are, of course, twelve hours 
a part. The 2enith, or point overhead, is, for any given 
IJOSition of the horizon. midway between the east and 
west points and a t the extreme t op of the map. The 
south point is 90° below the given zenith which 

results in its being 10° below the limit of the map. 
T o deter1nine what part of the sky is visible at 11ny 

chosen time of any given date, one has only to place 
the western horizon as follows: for 6 P. M: so that it 
crosses the equator, imn1ediately above the su n's P<>Si
tion, for tluU date. For one hour earlier (5 P. M.) 5llp 
the hori.zon, parallel to itself, one hour lo the right ; 
for two hours earlier (4 P, M;) two hours, etc. For one 
hour later (7 P. M.) slip the horizon pnrallel to itself 
one hour to tile left ; for two hours later (8 P. M.) two 
hours, etc. (Note tbat when one comes t o eithE'.r end 
of the niap, ht' may proceed to the opposite end of the 
other and conti.nue as before). Once this western bori-' 
zon is placed, the eastern is placed in the other half of 
the map, immediately opposit.e. Then all t he sky 
to the left of the westE>.rn and to the right of the eastern 
horizons is vbible at that time on tliat date. ' 

One can thns tell whether any planet is visible a t any 
particular time. It can also be seen about how far up 
it is in the sky. I ts exact position can then be de
tcnnined frorn the adjacent stars. 

Mercury lies so close to the sun as to be scarcely ever 
seen. Venus, Mars, Jur>iter, and Saturn can be seen as 
bright stars. when proper!)' placed with respect t o U1e 
snn. Uranus and Neptune a re too faint to be seen with 
the naked eye, but are visible in a small telescope. The 
moo11 p0sitions are indicated by dots. · 

SOUTH POINT • 6 P.M. Jan.I 

-~ - -- '30' 
.. -.. ~ 

No attempt has been made in -
this map to differentiate between 
zero and first -magnitude stars 
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Japan Rubs Out ''Made . . 
. G . '' M k in._ · .-_erJ}lany · - ar 

"Made in Nippon" is rap
idly replacing the old Hun 
boast. Straw hats and 
lamp-shades for our trade 
are made in the delight· 
ful studio ·sho\vn above 

Japanese artisans don't II~"..._ 
worry much about work
ing clothes; only the boso; 
wears a mustache and a 
kimono. These men are 
putting the finishin g 
touches to vases and jars 

.. 

This might be a comer 
" in the garden of my 
dreams in Tokio"; but a . . 
glance at the packing-box 
in the background shows 
t.'lat the dreaming is of a 
practical sort. The box 
will go to California 
packed with delicate 
dishes and enticing toys, 
all with the "made in 
Japan" stamp on them 

A Measuring-Wheel to Compute Advertising Space 

AT I ME - SA VING invention of · 
great practical value to the news

paper and magazine advertising busi
ness has recently been patented by 
Alfred K. Wash burn, of Providence, 
R. I . I t is a machine for measuring 
advertising space in the columns of 
new~papers or magazines by inches or 
agate lines and fractions. Heretofore 
the measuring has been done 'vith a 
ruler giving on one edge the inches and 
fractions of inches, on the other edge 
the agate lines. Agate type is used as 
the standard for measuring advertis
ing matter. 

With the old system of measuring, 
errors were frequent, and the measuring 
and adding." up consumed a great deal · 
of time. After several trials Mr 
Wash burn, who is a practical mechanic, 
constructed a machine that reduces the 
time required for the measuring t o a 
minimum, and not only measures 
correctly, but automatically adds up 
the space measured to a fraction of an 
inch or agate line. 

There is no " human equation" in 
this little wheel, \\rhich measures 
type space quickly and accurately 

eo 

The inventor made use of the same 
principle on which the measuring 
wheels of surveyors and draftsmen are 
based, but he adapted the idea to the 
specific needs and requirements of the 
advertising business, and introduced a 
number of particularly useful improve-. 
ments, calculated to save as much time 
and labor as possible without diminish
ing the exactness of the measurements. 

The measuring in Mr. Washburn's 
invention is done with a wheel, which 
is rolled over the matter to be 
measured. It revolves between the 
two prongs of a fork with a conveni
ently shaped handle. I t can turn in 
only one direction. 

By a gear the wheel is connected wit h 
the counting device, which records 
each complete revolution of the wheel. 
An indicator on the wheel itself shov;s 
on a graduated scale the distance 
covered, which is not recorded by the 
counting device because it is less than 
the circumference of . the measuring 
wheel. 

• 
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A Dictaphone Made from an Old Phonograph 
By E. F. Hallock 

. 
decreasing . the . sp.eed ,of the _machine 
slightly, a full five minutes call be 
gotten out of each cylinder despite 
the coarser worm; nor does either 
the faster speed or the slower cylinder 
rotation sacrifice aught in the clarity 
of the reproduction. 

The next point considered was .the 

the arm. The outer end .of the arm 
has 3 holes drilled for the silk cord to· 
pass through, as shown, providing a 
ready means of adjusting tha length 
of the cord in case the machine is 
moved to a new location. 

The solenoid ·is located so ·that its 
axis is in line with the midpoint ·of the 

T H.E .modern dictating machine dif-· 
fers irom the old cylinder phono

. graph chiefly in the following 
respects: I t is driven by an electric 
instead of a spring motor so that 
winding is done . away with; it is 
fitted with a slightly larger cylinder, 
both as to diameter and length, and 
with a finer worm feed so that it takes 
eight minutes to fill up- or listen to
a cylinder, as against four minutes for 
the phonograph and, of course, the 
transmitting and reproducing style 
are finer cut the better to suit them 
for the finer track \Vhich the slower 
feed gives. The dictating machine · 
is fitted with a device which raises 
the recorder or the reproducer from 
the record when the flow of speech is 
interrupted, or when it is desired to 

means of raising the repro
ducer arm to lift the stylus 
from the record and at the 
same time stop the feed, or 
forward mov€~11ent, of the 
reprodi.;cer carriage. On the 
phonograph, this is done by 
means of a small hand lever, 
a method obviously too in
convenient where one needs 
both hands to operate the 
typewriter; Theusual meth-

........... 

l111!f il!lil!f ljf M~W!f'''''·· 
... ... ... ... ... ... 

Fig. 3.-The layout of the original spring motor 
as it was used to drive the phonograph record 

od on the com
mercial dictating machines 
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is to use a pneumatic con
trol similar to that used to 
snap the shutter on a camera; 
but, unless carefully con
structed, such a device is apt 
to leak air and give rise to 
endless trouble. It was 
abandoned, therefore, as im
practical where tools for 
accurate workmanship were 
lacking, a simple electrical 
control being deemed easier 
to construct and less likely 
to become deranged. 

The basis of the electric 
control device is a solenoid 
shown in the illustration 
Fig. 1. It consists simply of 
a 5-in. length of brass tube, 
%-in. internal diameter, 
around which is \Vound 1 lb. 
of ordinary double cotton
·covered annunciator wire, 
No. 18 gage, to form a coil 
about 3 ~ in. in length be

The solenoid and where it is placed to work 
the arm attached to the reproducing carriage 

halt its reproduction for an instant 
or two in order to put the words into 
type, and this control is effected by 
means of a pedal device; a celluloid 
scale is provided so that the dictator 
can, with each cylinder, make a 
notation of repetitions, parts to be 
left out or changed, etc., for the 
guidance of the transcriber. 

tween two fiber disks driven 
to a tight fit on the tube. Its 
armature consists of a piece 
of %-in. iron gas pipe 2 in. 
long, drilled at the top as a 
means of attaching a small 
"eye" of cop per wire to 
which a length of silk fishing 
line is attached. 

feed worm and also with the outermost 
hole drilled for the passage of the 
cord in the ex.tension arm, and the 
length of thf.: ~ord is adjusted so that 
the top of the armature is just flush 
with the top of the brass tube of the 
solenoid as shown. The solenoid takes 
its current from a small transformer 
which steps down the house lighting 

· current to 9 volts and which is lo
cated in the cabinet of the phonograph. 
These transformers can be purchased 
for a nominal sum for operating bells 
and small electrical toys. A foot push
button is placed in the circuit with 
sufficient length of flexible cord to 
bring button to a position for con
venient use by the operator. 

In Fig. 2 is shown the celluloid 
scale and the pointer. The latter is a 
small · piece of strip brass riveted to 
the end of the feed nut spring with 
the same rivet which holds the feed 
nut to the spring, it being necessary 
to replace the original rivet with a new 
one, of course. The pointer is bent 

fig.• 

The m9st formidable of these differ
ences to overcome is the length of 
time which it takes to complete a 
record. Upon investigation, however, 
it was found that the earliest dictating 
machines were equipped for five
minute recording or reproduction, and 
accordingly a five - minute recorder 
was purchased and the sapphire style 
of reproducer was changed for the 
finer five-minute type. This equip
ment was tried out thoroughly before 
the mechanism of the phonograph 
was attered and it was found that by 

This si1nple solenoid is 
placed on the floor behind 
the table or desk on which 
the dictating machine rests, 
and transmits its motion to 

The same motor as shown in Fig. 3 with altera · 
tions to adapt it for electric operation 

an arm attached to the reproducer car
riage at the same point as the feed nut 
spring, .as shown in Fig. 2. This arm 
is a piece of aluminum, % in. wide, 
~ in. thick and 8 in. long, which is 
drilled for the passage of the screws 
used to hold the feed nut spring. The 
original screws are replaced by longer 
ones to account for the thickness of 
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to bring the point down close to the 
scale when the reproducer is brought 
into action. A couple of pieces of 28-
gage brass cut 'in semi-circular shape 
are screwed to the base plate of the 
machine to retain the scale; their 
straight edges are bent up slightly 
from the plate to facilitate removal and 
replacement of the scale, which is 

• 
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somewhat slightly longer than the full 
travel of the feed nut on the worm. 

The original plan was to discard the 
spring motor altogether and drive the 
machine by means of a small electric 
motor belted directly to the pulley 
on the cylinder mandrel. The almost 
certainty of trouble arising from speed 
fluctuations and consequent distortion 
of the speech, ho\vever, led to that 
plan being abandoned for one wherein 
the spring of the original motor is 
simply replaced by an electric motor, 
the friction speed governor of the 
spring motor being retained intact. 

The illustration Fig. 3 shows in 
detail the layout of the spring motor 
before alteration, and Fig. 4 shows the 
alterations made to adapt it for 
electric operation. The entire spring 
case with the winding shaft, gearing, 
ratchet and pawl, and also the main 
drive gear, were removed and dis
carded. The secondary shaft, which 
was directly driven by the engagement 
of its pinion with the main drive gear, 
was taken out, the pinion removed and 
discarded and the gear removed. This 
gear was placed in relatively the same 
position on an arbor ~f the same 
diameter, which, however, was 2U in. 
longer. 

On the extension of this shaft was 
mounted a new spring case, the basis 
of which is a gear wheel 3Yz in. in 
diameter, the largest which can be 
used without cutting a pocket out 
of the cabinet. The case itself is a 
section of brass tube 3 in. in diameter 
and ~ in. lon~ soldered to the gear 
wheel and provided with a brass cover 
soldered in place after the spring is 
fitted. The spring is of steel, of 
course, Yz in. wide and 2 ft. long and 
not too stiff. I t is riveted to the case 
so that its spirals are in an anti
clockwise direction. The inner end 
of the spring fits into a saw slot cut 
in the shaft so that the whole casing 
can be slipped into place after the 
cover has been soldered down. Both 
the gear and the casing cover, of 
course, are a loose fit on the shaft 
so that they can rotate independently 
of the shaft; the casing is prevented 
from slipping off the shaft by means 
of a brass collar soldered to the shaft 
on the end, movement in the other • 
direction being prevented by the 
spring \tself coming up against the 
end of the saw slot. 

The electric motor was taken from a 
discarded medical vibrator and operates 
on 110 volts. The armature shaft as 
well as the vibratory mechanism 
was removed and discarded, the shaft 
being replaced by a longer one of the 
same diameter. The bearing holes 
which served for mounting the original 
spring wera reamed to t'ake the electric 
motor shaft, and the motor was 
clamped in place between t\vo strips 
of Ys-in. steel near the apex of the 
triangular cast iron frame of the 
original motor. Filler blocks of rubber 
made from sections of an old automo
bile tire were used between the motor 
and the clamp plates to provide the 

slight adjustment necessary to bring 
the shaft into line with the bearings 
on the base plate and also to help 
muffle any noise due to the operation 
of the motor. 

The motor was arranged to rotate 
in a clockwise direction and on its 
shaft a pinion lU in. in diameter was 
fitted in a position to engage with the 
gear on the new spring housing \vhen 
the motor was clamped . in proper 
position. 

I t will at once be apparent that the 
motor speed_ is very slow, a fact 
which con
duces to silent 
operation and 
absence of vi
bration both 
of which are 
essential if 
good results 
are to be ob
tained in the 
reproduction 
of the spoken 
words. Any 
unevenness of 
torque due to 
the slowspeed 
of the motor and any tendency to 
jerkiness resulting ·ther efrom are 
absorbed by the spring drive, the 
spring being kept constantly \vound to 
its proper operating tension by the 
motor. While the slow speed of the 
motor does not make for cool opera
tion, it has not been found in months 
of actual usage, that the beat 
approaches the dangerous point. 

The electrical connections, of course, 
are simpb~ . . The motor is directly con
nected . to · the .h·ouse mains by means 
of a special connection plug while .the 
primary of the solenoid is connected 
in multiple with the motor, so that 
~he operation of a snap switc~ located 
on the side of the cabinet turns the 
current on or off for both circuits. 

I t is important, in fitting the feed 
nut extension arm, to replace the feed 
nut spring so that the threads of the 
nut engage properly with those of the 
feed worm; and important also to 
make sure that the tension of the 
spring is sufficient to insure the regular 
travel of the worm under the slightly 
additional weight. It may be found 
necessary, in some cases, to increase 
the tension by bending the spring 
down toward the worm slightly, and 
where such is the case it probably \vill 
be necessary to counterweight the 
weight of the solenoid armature and 
the extension ar m by placing a lead 
washer of proper \veight around the 
orifice on the reproducer. 

Cleaning Grease-Filled Surfaces 
on Emery-Wheels 

WHEN an emery-wheel becomes 
coated with grease it fails to give 

satisfactory results. Emery that is 
to be cleaned should be washed with 
dilute acid after boiling it with a solu
tion of caustic soda. Carbon bisul
phide should be used. 
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Holding One End of a Mower 
Cutter while Grinding 

T 0 relieve the weight on the arm 
while grinding a mower cutter, 

fasten a rope to the head end of the 
--~ bar and pass the rope 
~ . over a pulley sus

.. 

pended above. Bring 
the rope down to the 
hand ho l ding the 
knife-bar. This will 
hold the end up easily. 

As you change from 
one knife to 
another in 

The end of .the bar 
is held up on a level 
with the grindstone 

grinding, the 
rope in the 
hand can be 
let out o r 
taken up as 
required for 
the proper 
angle. If the 
tool-grinder is 

portable, the pulley is not a 
necessity, since the rope can be 
passed over a tree limb or any 
horizontal stick which is over
head.- GLENN A. GRANGER. 

A New Sign-Post Made of 
Metal Tubes 

THE old-fashioned sign-board with 
the pointing hand is still used or

dinarily for directing the wayfarer to 
points of interest; but, at best, it af
fords a poor line of sight, and soon 
succumbs to the elements. 

The accompanying illustration shows 
a simple and durable sign-post. The 
sighting is done through a piece of 2-in. 
pipe about 20 in. long, which is sup

ported on top 
of a piece of 
the same size 
pipe set firmly 
in the ground 
and standing 
up about 4 ft. 
A piece of 
Ys-in. sheet 
iron is bent 
double, fitted 
over the sight-

The set tube pointed toward a mountain 
shows the traveler what he is viewing 

ing pipe, and riveted at each end. 
Connection with the vertical pipe is 
made by running a 5/ 16-in. bolt 
through from one side to the other. 
A second bolt is then placed lower 
down, and operates in a circular slot 
so as to permit the line of sight to 
be adjusted to the proper vertical 
angle, after which the nuts are ad
justed tightly. The name of the city 
should be painted on each side. 

• 

, 



. ./'Q.®.fLTY> 1919 

A Comfortable Chair Made From 
a Twelve-Inch Board 

SEVERAL chairs designed by a 
local artist for his studio are quite 

remarkable in appearance, besides be
ing comfortable seats. They were 
made almost 
entirely from 
a 12-in. board. 

A Draining Rack and Press for 
Making Cheese 

WHEN the Dairy Division of the 
United States Department of 

Agriculture is conducting a nation
\vide campaign- t o ·introduce methods 

- ·--: 

of manu
facturing and 
use of cottage 
cheese on 
every farm, a 
cheese-mak
ingequipment 
as here de
scr ib ed is 
simple and 
can be made 

There are 
only four 
parts to each 
chair: 0 ne 
12-in. board 
39 in. long, 
which is both 
back and 
front "legs." 
One piece 14 
in. long, which 
makes the 

~~~ ........ ~~-~-~~~~=~ at home. I t 
Studio chairs made from a single board cut to 
make the seat and s h a p e the rear legs 

can serve 
profitably in 
the capacity of 

seat; and two triangular pieces of the 
same material and length serving the 
double purpose of rear legs and sup
ports for the seat. 

The main piece is inclined at an 
angle of about 40 deg. to the floor and 
the braces are so cut that their great
est, upper, angle of 130 deg. is divided 
by the main piece. In other words, 
both the seat and the rear edge of the 
braces are at an angle of 65 deg. to the 

• • main piece. 
The brace-pieces are mortised into 

the main piece and fastened \Vith 
screws, and the seat is also screwed to 
the braces and to the back. 

It is probable that a simpler chair 
deserving the name could not be made. 
On the other hand it is really astonish
ing how much comfort is t o be had from 
these narrow and angular pieces of 
furniture. This is due to the angle 
of inclination of the back, which per
mits a position of the body possible 
only in a rocker or a Morris chair- or 
by tilting back an ordinary chair. 

These chairs are cheap, quickly 
made, strong and durable and could be 
used to advantage in a good many 
places where uncomfortable seats 
would cost just as much or more. 

A Home-Made Prick Point for 
the Draftsman 

THE instrument sho'vn \vas made 
from a rubber pen-holder with 

a wood plug cut and tapered to put 
(ii 2 $ : 

converting surplus milk into a valuable 
food in the family diet. There are ap
proximately 10,755, 790 farm families in 
the United States and the production of 
two pounds of cottage cheese a week 
would aggregate 1,118,603,160 pounds 
yearly. 

The rack for draining the cheese is 16 
in. deep, 12 in. wide, and 24 in. long, 
and is cut from pine timber. The 
bottom slats which hold the pan under 
the.draining cloth fit into notches made 
in the lower side strips and can easily 
be removed when the rack is washed. 
The corner posts extend ·%· in. above 
the strips at . the top and the corner 

A small wood frame to support the cloth 
for draining curdle to make cott age cheese 

loops of the muslin or cheesecloth used 
as a drain cloth are looped over the 
posts. A rack can be made out of an 
orange or vegetable crate as shown in 
the accompanying illust ration. 

The press consists of two poplar or 
maple boards 1 ~ in. thick and 14 ~ 
in. square. Strips of wood 1 % in. 
wide are nailed or screwed on the back 
of each board to prevent them from 
warping. The boards are planed and 
sand-papered unt~l altogether smooth. 

' ""-:.::.,: :~~b:: penhold~r ·i. I"~ ~~r~d ~wo!!:~$:-jx- ~~fc~o~:: ~~~:tl~:~:r~~~~l~~~~~~: . 
An Id bb h Id k th h dN1eedle wcuhredy. drains as it is pressed out of the o ru er pen o er ma es e an e 
for a prick point fitted in a plug 

in the hole. One end of the wood plug 
is fitted with a needle. When not in 
use the plug is reversed and stuck 
into the tapered hole of the pen
holder.- THOMAS 0. WANSLEBEN. 

A wooden paddle, a dairy thermom-
eter, and a food chopper or sausage 
grinder complete t he cheese-making 
outfit for farm use. The molding tube 
or cylinder can be made by a tinsmith 
or -purchased from a hardware store. 

88 

The paddle can be made easily at 
home. The molding tube is designed 
to mold the cheese into attractive and 
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D imensions of the parts for making 
the stand and the parts for the press 

convenient form for the market. The 
cheese can also be packed into small 
glass jars by placing the opening of the jar 
over the end of the tube through which 
the cheese is forced.- S. R. WINTERS. 

A Solution for Removing Grea9e 
from Machinery Parts 

T HE following method has been sub
stituted for the use of gasoline 

and other light oils: Boil the parts in 
caustic soda lye,- 1 lb. t o a gallon of 
water,- then brush while the articles 
are hot. Caustic soda is recommended 
as better than ordinary soda, since it 
causes the fat or grease to dissolve more 
quickly. 

How to Raise a Stuck Window in 
a Railway Coach 

THE windows of the average rail
way car very frequently stick or 

jam when closed, and cannot be opened 
no matter how strong a lift is applied 
to the lift ing lug. When once raised 
even a little, the window invariably 
rises the rest of the way· without any 
trouble. 

The sketch shows the shank of the 
foot-rest of the seat usually found 
under the seat ahead in a position for a 
handy lever to loosen the \vindow. 
By getting the end of the slide under 
the finger lug 
and resting the 
remaining por
tion on the sill, 
a leverage is 
readily exerted 
\V hi ch \Vill loosen 
any obst inate 
window. The 
foo t -rest and 
slide slip very 

·---
The . foot-rest end 
placed under c;:itch 

easily out of their slot under the 
chair. 

This discovery may be of interest 
to some suffocating traveler sitting near 
a closed windo\v. - F. W. BENTLEY. 

• 
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An Electroscope for Detecting Small Eleettic · Discharges 
. 

A SE.NSITI VE electrosc~pe is al
ways a most useful if not an 
indispensable instrument in the 

equipment of every laboratory. Use 
has generally been made of the 
electroscope in detecting and · de
termining the nature of minute elec
trical charges. The same principal, 
however, has l;>een applied to a method 
of measuring delicate potentials and, 
quite recently, to the detection of 
feeble radio-active bodies. Since the 
former application may more properly 
be termed an electrometer and the 
latter involves an apparatus beyond 
our immediate needs, a very sensitive 
type of the common gold-leaf electro
scope will be the subject of this 
article. 

The flask of the electroscope has 
a capacity of about twenty-one cubic 
inches and a mouth of about 1 % in . 
in diameter. Such a flask can be 
purchased for a small sum from some 
chemical supply house. Its height 
should be about 6% in. from its base 
and be about 3% in. in diameter at 
its largest point. Two ~-in. brass 
balls should be procured at the same 
time. 

When these have been obtained 
proceed as follows: Drill a %-in. hole 
to · a depth of 3 / 16 in. in one of the 
br!lss balls and saw the other in half. 
One of the hemispheres may be dis· 
carded but the other must have a 
%-in. hole drilled through its center 
perpendicular to its plane face. Tap 
both of these holes with a 10 /32 
machine thread. Care should be 
taken to protect the balls during the 
drilling and tapping so that their sur
faces will not be marred. A piece of 
3/16-in. brass rod must be cut so that 
there are two lengths; one 2 U in. 
lo!}g and one 3 U in. long. The shorter 
of these t\vo rods must have both its 
ends threaded to a distance of 3/ 16 in. 
with a male thread corresponding to 
t hat in the ball and hemisphere. 
Thread one end of the longer rod simi
larly, but with the aid of a back-saw 
cut its opposite extremity lengthwise 
to a distance of U in. Cut a rectangu
lar piece of 1/ 16-in. brass, ~ by % in., 
and insert the same longitudinally in 
the slit prepared in the brass rod and 
solder fast. After the . superfluous 
solder h is been removed with a file, 
the rectanzular plate may be trimmed 
as sho>vn at A. 

Screw the ball, B, to one end of the 
short rod, C, and the hemisphere, D,1 
plane face out, to its other extremity) 
After the long rod, E, has been 
screwed to the plane face of the hemi-

1 sphere, polish the brass with pumice
stone and lacquer everything except 
the ball, B, and the plate, A. 

Obtain a cork somewhat larger than 
the mouth of the flask and with the 
help of a sharp razor blade trim it so 

as to make a nice fit, care being taken 
not to have the fit too tight for fear 
of breaking the thin walled flask. 
Place the cork on the floor and roll 
under the . foot until it has become a 

{ I 
q 

The flask and its mountings for holding the 
gold foil, which is t he most delicate part 

great deal softer. Sandpaper its 
sides smooth and bore a %-in. hole 
through its center with a cork-borer. 
Cut the cork to a length of 1 in. A 
piece of glass tubing, F, with a Yz-in. 
bore and a 1/ 16-in. wall must be cut 
so that it is 1 % in. long. This is then 
inserted in the hole prepared for it 
in the cork, G, in such a manner that 
one end projects % in. above the top 

above the cork. Invert the >vhole and 
fill the glass tube with molten sealing- , 
wax, H. When the insulat;ion has 
cooled the rod will be embedded in it~ 
center. . 

Some gold-foil, which can be pur
chased for a small sum from a glazier, 
must be cut into strips U in. wide and 
2}4 in. long. Try to have this cutting 
done by a professional, but if this is 
impossible it is best done by leaving 
it between the sheets of paper as it 
comes and cutting paper, foil, and all. 
The plate, A, should be smeared 
>vith albumen, thin shellac, or, better 
still, a solution made by dissolving 
a large capsule in a teaspoon of warm 
ether, as an adhesive. Two strips of 
the gold-foil, I, are then affixed to 
opposite sides of the plate, leaving 
2 in. of the strips hanging free. Fixing 
and attaching the gold-leaves is the 
most difficult operation in the whole 
process and much patience will be re
quired before two leaves can be proper
ly fastened. The foil, of course, can
not be touched by the hand and must 
be handled exclusively by some im
provised instrument such as a narrow 
strip of paper. Few hints can be given 
as to the best way to proceed with the 
attachment, so the constructor must 
rely upon his own resources and go 
about the task as an ardent supporter 
of the ancient maxim that "experience 
is 'the best teacher." 

The flask, J, must be clean and 
dry. Before placing the cork contain
ing the rod into place permanently, 
heat the flask for a few minutes at a 
moderate temperature so as to drive 
all the moisture from the interior. 
While the flask is yet warm, place the 
cork in the top so that it is 78 in. 
belo>v the mouth. Pour molten seal
ing-wax, k, on the cork until it is 
level with the top. Give the neck of 
the flask several coats of shellac on the 
outside to prevent moisture approach
ing the insulation. 

If it is desirable to make a con
densing equipment for the electroscope, 
cut two disks, each 2 ~ in. in diameter, 
from 1/ 16-in. brass. By means of · 
solder, L, affix a piece of %-in. brass 

··•· rod 5/ 16 in. long, M, to the cen
ter of one of the disks, N . Drill a 
%-in. hole, 0, .in the end of . the rod 
t o a depth of 3 / 16 in. and tap as was 
the · case with the charging ·knob. 
This constitutes the condensing plate 
which, when in use, displaces the 
charging ball. 

The flask is mounted on a piece 
of glass set on porcelain knobs 

of the cork and the other end falls 
Yz in. lower than its bottom. Place 
the long rod, E, through the glass 
tube, F, so that the plane face of the 
hemisphere, D, shall rest upon that 
end of the · tube projecting % in. 
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The other disk, P, which forms the 
collecting plate is fastened by means 
of wax, Q, to the end of a rod, R, of 
some insulating material such as hard 
rubber, glass, or fiber, 3Yz in. long. 
Polish both plates and lacquer. The 
lacquer must not be dispensed with 
for it is necessary as the dielectric ot 
the condenser.-MARK M. GEATRY, 
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1760 Packard Trucks Co_inplete 
Efficiency Test 

. . 

National Truck 
Winnit1:g Truck Establishes 3 Months' .Record of 

. 952 Points out of 1000-$5025 Awarded in 'Prizes 

THE National Truck Efficiency Test was organized 
and conducted by the Packard Motor Car Com

pany in co-operation with the efforts of the National 
Council of Defense and the War Industries' Board 
to put motor trucking on a basis of higher efficiency, 
and to save railroad facilities for urgent Govern
ment uses. 

The test consisted of three months' running, all 
phase~ of the truck performance and truck costs 

being recorded daily on the National Standard Truck 
Cost System, as perfected by the Truck Owners' 
Conference. 

The trucks were divided in th.ree classes, accord-
ing to capacity. . 

Prizes were awarded in each class-$1000 to the 
owner of the winning truck; and to the drivers, 
$500 for first, $100 for second, and $75 for third best 
records. 

The Prize Winners in the National Truck Efficiency Test 
Class A - 1 X a11d 2 ton trucks -

FIRST: What Cheer Chemical Co., Paw· 
tuck.et, R. I., James L. Drury, Driver. 

Class B-3 and I ton trucks 
FIRST: H . F. Cherigo &. Sons, Baltimore, 

Md., Lew Bacighipi, Driver. 

Class C- 5 and 6 ton trucks 

FIRST: W. M. Hoyt Co., Chica.110, 111., 
Joseph Brook.bank., Driver. 

SECOND: Edson Moore&. Co., Detroit, 
Mich., Edward Dallas, Driver. 

SECOND : Salt Lake City Pressed Brick 
Co., Salt Lake City, OloffHanson, Driver. 

SECOND: Gottfried Krueger Brewing 
Co:.- Newark., N. J., Charles Langbein 
and Joseph Birchler, Drivers. 

THIRD: Edson Moore &. Co., Detroit, 
M ich., L. M oore, Driver. 

THIRD: H arper&. Wih, Baltimore, Md., 
C. Wil:, Driver. 

THIRD: H.F. Cberi110 &. Sons, Baltimore, 
Md., J. Butts, Driver. 

· HIS three months' test of 1760 
Packard Trucks in all parts of 
the United States is the first 
all-' round and nation-wide test 

of truck hauling ever conducted. 
It is the first to consider and record 

the transportation factors that enter into 
truck efficiency:-

Traffic Conditions 
Type of Country 
State of Roads 
Type of Tires 
Running Time 
Loading and Unloading 

Time 
Outgoing Load 

Return Load 
Percentage of Capacity 
Economy in Gasoline 
Economy in Tires 
Economy in Oil 
Economy in Upkeep 
Wage Cost 
Condition of Truck 

Many a truck owner, discovering that 
his fleet is costing more than it should, 
finds all his efforts at economy baffied
because he thinks of efficiency only as a 
matter of trucks. 

Truck efficiency depends on transporta
tion principles. 

There is not a truck owner in the United 

States but can benefit by the results of the 
Packard National Truck Efficiency Test. 

They are transportation results. 
They are just as applicable to the single 

truck as to the fleet-to the little delivery 
car as to the Packard. 

Whether you are a Packard Truck user 
or not-the Transportation Department 
of your local Packard Branch or Packard 
Dealer will be glad to see you. They will 
talk the thing over with you-show you 
what transportation results to look for 
and how to record them day by day on 
the National Standard Truck Cost System.* 

. One of the most vital things for the 
Nation today is that every transportation 
agency shall come as near 100% efficiency 
as possible. 

It is an extension of the Packard 
program of 100% War Work to give the 
results of this test to every truck owner 
or driver who will make use of it-freely, 
and without thought of imposing obligation. 

PACKARD MOTOR CAR COMPANY 
Detroit, Michigan 
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You~ve got to have 
-.the ·right pencil 
If . yout pencil 

work is tp be. al w~ys 
up to top speed, top 
e.f fic i'tt.lic:y, ·:you '.ve 
got to have .a pencil 
rtot only of the best 
quaiity · but of the 
de·gr~e of lead ex
actly suited to your 
work. 

E ... ~IXoN·s O 
L.UORAD 

. ~e master drawlnJ pencil. 

is proclaimed by· artists, 
architects, engineers, 

' business men and other 
connoisseurs, as a real 
American achievement. 
The strong, long-wear
ing leads do not · easily 
break or wear down 
quickly. Their respon
sive n_e ~s makt:s your 
work less tiring and 
quicker. First of all 
specify the. Eldorado ; 
then be sure you are 
getting the right grade. 

How to find your grade. Note 
in the chart below t hat 6B is t he 
eoftest, 9H the hardest and HB is 
medium (the degree m ost !JSed in 
general work>. Select t he degree 
you think will suit your work and 
your liking. If not exactly right, 
next tim~ choose a grade harder or 
eofter. When you have thus found 
f our degree, specify it every t ime 
and you will always have pencil 
satisfaction. 

Send ua 16c in •tamps now, ~ecibinir 
the degree• J'OU want "and we Will .end · 
J'OU full.Je na-th eamplee worth double 
tho money. 

JOSEPH DIXON CRUCIBLE CO. 
DEPT. 120-J JERSEY CITY. N. J. 

Canadian Eatabliabed 
Jiatributor• 1827 

.A. R. Macn..,,..u le Co., Ltd.. Toroato, Oat. 

6B}Varying degrees of 
SB extra softness - 6B 
48 softest. 
3B Extra soft and black. 
2B Very soft and black. 
B Soft and black. 
HB Medium soft. 
F Firm. 

H Hard. 
2H Harder. 
3H Very hard. 
4H Extra hard. 
SH V . &H ary1ng 
78 degrees of 
SH extra 
98 hardness. 

. 
A Rem.oV'ab~l!-Bag Receptacle .for 

a Park ltu~bish-Container 

ADVRABLE and inexpensive de
pository for-. scraps of paper .. and 

rubbish that ·accumulate around re-

The cloth bag is held open by a metal ring 
and it can be easily removed for dumping 

sorts and picnic grounds may be made 
in the following manner: . 

An iron ring large enough t o stretch 
a gunny-sack over is provided with six 
projecting hooks riveted firmly in 
place. This ring is then riveted t o the 
top of a 2-in. pipe, the. connection being 
strengthened by the addition of a piece 
of 7i-in. steel plate curyed to the same 
radius as the ring, and riveted .to both 
the ring and the vertical pipe, which is 
then set firmly in the ground, prefer
ably in a cement. base. 

After painting and lettering t he 
plate, drop a gunny-sack through the 
ring and sLretch the upper edge over 
the hooks. Such a receptacle may be 
easily emptied, and it is a very simple 
matter t o replace the sack when it is 
worn.-JOHN D. ADAMS. 

Sights for More Accurate Shooting 
with a Shot-Gun 

IT has always been understood among 
small-game hunters that a cr ack 

rifle shot could not hit anything with a 
shot-gun, in spite of the fact that his 
aim with this firearm does not have to 
be very accurate. Here is the way 
I fitted out my shot-gun so that the 

FRONT SIGH\ 
R EAR 

_SIGH-S: 

AS SIGHTS APPEAR 
TO SHOOTER 

T he ring with a white ball center makes 
it easy for the hunter to s'ght his gun 

.aim. is just as precise and definite as 
that of any rifle. 

A ring was mounted on the screw for 
the front sight, t he ring being 1% in. 
in diameter (inside measurement). 
The rim appears to the one sighting 
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the gun to be about Ys in. thick. The 
ring was painted a bright red, as red 
shows up best against any kind of a 
target and· stands out very distinctly 
when aimin·g at moving game. 

A small hole was drilled 'and threads 
cut to receive the ring-screw 2 in. 
from the muzzle end of the barrel. 
The rear sight is a vertical post Ys in. 
in diameter, topped with a ball % in. 
in diameter, all projecting % in. above 
the barrel. This is painted a dull 
white color. '!'he post screws in 
place 24 in. back of the front sight. 
With this combination of white rear 
post and red ring I find that I can 
easily bag my share of game. I t is 
also a very· clever sight for the " rifle 
crank" to use when he shoots the 
scatter-gun at traps . . The principle 
involved in this kind of sight is this: 
when the white ball aligns anywhere 
within the ring with ' your target you 
get your game.- F. E . BRIMMER. 

Centering Round Stock with a 
Vise and Scriber 

AVERY simple method of finding 
t he center on a round piece of 

iron or a bar is to clamp a center punch 
or scriber in the jaws of a vise, so that 
its point extends above the jaws t o 
about the radius of the bar to be 
marked. The bar is placed on the 

'•.. ·- . . . • 

To get the center of a round bar, roll it be
tween the jaws of a vise holding a scriber 

jaws and revolved by hand against the 
scriber point. 

If the point is not exactly in the 
center, a circle will be marked so t hat 
its center will be easily found. The 
fact that the jaws are slightly open on 
account of the scriber being clamped 
in them provides a trough, or ways, 
in which the :bar may be easily 
rolled.- J OHN SCHMELZEIS. 

How to Make a Nickel Alloy 
that Is Malleable 

M AGNESIUM added to nickel or 
cobalt, when put into the fused 

metals in the proportion of one eighth 
of one per cent, will render these 
metals malleable. The nickel will 
also become ductile when mixed with 
this small proportion of magnesium, 
while the cobalt loses its color and 
becomes whiter than the nic~el. Both 
of these metals can be made to adhere 
firmly to iroh or steel at ·a white heat. • 
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A Novel Rope-Holding Device 
for the Ground 

A LIGHT form of a deadman that 
is very convenient for a pull di

rectly up,vard is shown in the accom
panyinl? illustration. I t consists of 

2 inch pipe stake 

Ground..;, "" ,.. 
I/ 

Level '' _..,..,.,. ..... 
// ,, 

1, 
<; 

Rope 

,\ 
\\ 
\ \ 
\ \ 

\ \ 
\ \ 
\~ 

With the cross stakes at each end and 
the two parallel bars as sho\vn the whole 
cannot be dra\vn from the groun1 

stakes or short pieces of pipe <lri •en 
in the ground at an angle, wit h cross
pieces above and belo\v \V here the 
stakes cross. The rope is secured 
about the two cross-pieces. 

This form of a deadman is quickly 
~et, and will stand any pull that \vill 
not break the stakes or bend the pipes. 
- WALTER L. MORRISON. 

Removing Dampness and Disin-
fecting a Cellar 

CELLARS will acquire a musty 
odor after being closed up for 

the "'inter. To remove dampness as 
well as to disinfect the cellar, sprinkle 
chloride of lime on the floor and close 
up the cellar for a few days. Then 
open the windows and let in the air 
until the chloride-of-lime odor disap
pears, and your cellar will be ready for 
storing vegetables. 

How to Make a Valve for a 
Small Steam-Engine 

ASMALL valve for use on a toy 
stea1n-engine or an engine for 

chemical purposes can be easily made 
in the following manner. Secure a 
blo.ck of brass % in. square and % in. 
long, and drill a 
hole through its 
center. This 
hole will be 
governed by 
the size of the 
pipe. The hole 
shou l d be 
threaded at 
each end to re
ceive the pipe 
ends. Drill 
another hole 
on the surface 
at right angles 

THRE:AOf:O 
TO SUIT PIPE: 

A 

Small steam-valve made 
from a piece of brass 

t o the first hole, as sbo,vn at A. 
Make the diameter of this hole 7-s in. 
larger than the first bole. Pass a 
valve consisting of a thumb-screw 
threaded to fit the threads cut in the 
last drilled hole through the hole for 
opening and closing the line.-THEO
DORE P. GATHMANN. 
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I . ••YAN'KEF. ' Vhu:, tk:t.Ons1.11"· 
(&ee g illie. o.nd holdinir steel cylln· 
de r for eccurnto center mtJrklng. 

2 . Tho eentcrll on the e.)'lintl~r 
Ill\ abovo rfu) rked, beinlir punched 
t or dt'llUl'ltr. 

S. '' YANKEE'• Vise ( \\'ilh \\'Olk) 
removed f~m bench to drill 

r.re9's. lloles a.ro drilled obao· 
u i ely 1r uc . 

4, ' ' YANKEE' ' Vis.e still bold· 
fng the work In orlilnial 11Ji i:tn• 
menll faistened lo bed o f m ilhnir 
rn11ch no. 

'' YAN KEE"No.1993 
~os MFG.tO.P~\1.AOA,Pl-OSI 

NORTH Bft · (.°f"" 
.-.-.·L-

• 

Removable from Base 
for Continuous Work 

Y ou do not remove the work from the 
" YANKEE" Vise, but move the v ise 

itself-fo r t he various operations, on bench, 
d rill-press, mill ing machine, planer, etc. 

So, you see, t he " Y Ai"'KEE" Vise is needed 
in every shop-no matter ho11v 1nany other 
v ises a shop has; \vanted by every machin
ist, tool maker, motor mechanic, or good 
metal \Yorker in any line- because it \Yorks 
in ' vays and places impossible fo r other 
vises : :Niultiplying l\ilan's Power l_, 

T he "YA:l\'XEE" Vise is n1achined square, 
for use on end or either side 
as " 'ell as u pright ; and is 
provided 1;vit h a V-grooved 
steel block (as illustrated) 
for holding round and 
irregular shapes. 

As a t ime- and labor-saver, t his v ise is in 
a class with "YANl<EE" Ratchet Breast and 
I-land Drills and "YANKEE" Au tomatic
feed Bench and Chain D rills. 

"YANKEE" Vise No. 1993 
with Swivel Base. Price, $7. 75 

Body 7 }!( by 2~ (wide) by 3• . Hardened steel faced jaws; 
OPC!' .3~•. Vise held to base br set-screw. Cnmthrow lever Jocks 
pos1uon. 

No. 993. "YANK.EE" Vise 
\Vithout base. Price. $5.25. 

Your dealer can s upply you 

Write us for free 'YANK EE' 
Toot Eook" of drilling, tapping, 
bori11g, a11d scre~v-driving tools. 

• 

North Bros . l\1Ifg . Co., Phi ladelp h ia 

• 
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Our Nation's Flags and Their Meaning • 

STRICTLY speaking, the word 
"flag" is not used to any great 

extent in the army. The national 
flag belonging to each regiment is 
known as the "national colors," and 
the regimental flag is the "regimental 
standard." The company, troop, and 
battery flags of the engineers, cavalry, 
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Chaplain's flag and regimental flags, 
the latter being the nttt'.onal colors 

and artillery are kno\vn as "guidons"; 
and so on down the line. 

A kno,vledge of the meaning of 
every flag in use in the army will be 
found useful not only to the soldier 
but to the civilian who is, or should 
be, interested in things military. The 
accompanying illustrations will be of 
great assistance in distinguishing vari
ous bodies of troops, which \Vill be 
met more frequently as time goes on, 
as well as in distinguishing regimental, 
brigade, and division headquarters. 

Most army posts are entitled to 

D 
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is furnished only to posts designated 
from time to time by the War Depart
ment, and is hoisted only on holidays 
and important occasions. The post 

:' '

1

1: 11 '1
1
1:111

1 
•

1

1
1

111: ' I I ,I: I I I' 1 I 
1 

WHITE: BLUf:. MAROON 

ORf.lNGf:. YELLOW BLf.lCK 

How the colors of the various flags 
in the illustrations are des:gnatej 

flag is furnished to all army posts, 
and is always run up in pleasant 
weather. The storm flag is furnished 
for all occupied posts, for use in stormy 
and windy weather. The last named 
flag is also hoisted in all kinds of 
weather over semi-permanent camps 
and national cemeteries. 

The colors of the President are of 
blue silk, and are attached to a single 
jointed staff 10 ft. 3 in. long, including 
the ferrule and gold-plated head. The 
head consists of a globe 2 in. in 
diameter surmounted by an American 

PRf.SIOCNTS COLORS 
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ASST, .5f.C. Of' WAR 

The colors and sizes of the flags of the Presi
dent, the Secretary of W ar, and his assistant 

eagle, alert, 5 % in. high. In each of 
the four corners is a five-pointed star, 
white, with one point upward, the 
points of each star to lie within the 

D 

G circumference of an imaginary circle 
of .468 ft. diameter; the centers of the 
circle being . 77 ft. from both the long 
and short sides of the colors. The 
coat-of-arms is placed in the center of 

I :l.T BATTALION Z. N_o Bf.lTTALI ON 

H the flag, the letters and stars being 
embroidered in >vhite silk on both sides. 
The colors are trimmed on three sides 

Company , battery, and troop flags of the 
first and se: ond t:attalion, known asguidons 

three flags- garrison, post, and storm. 
These are what is known as national 
flags, and are made of bunting in the 
sizes indicated. The "garrison flag" 

with a knotted fringe of silver and gold-
3 in. wide. The cord is 8Yz ft. long 
with two tassels, and is composed of 
red, white, and blue silk strands. · 

The flag of the Secretary of War is of 
scarlet bunting having a five-pointed 
star in each of the four corners, each 

SS 

star having one point upward. The 
points of the star lie within an imagin
ary circle of 5-in. radius. The cen
ters of the stars are 17 in. from the 
short side and 12 in. from the long side 
of the flag. The center of the flag bears 
the official coat-of-arms of the United 
States. 

The chaplain's flag is of blue bunting 
having in the center a white Latin 
cross 18 in. high and of suitable width. 

~RISON-l"OR HOLIMY.5 & :;Pf.CIAL OCCA!llOH .!I 

4 8.!ITARS 

19 
P0.5T-P'Oli! PLE/.15"1NT 

WC:~THC.la . 
Army posts have three flags-garrison, post, 
and storm. The garrison flag is only given 
to certain posts by the Vvar Department 

These flags are used for field service. 
Hospital flags are of three sizes, and 

are used in connection with the na
tional flag in time of war. The guidons 
are used to mark the way to field 
hospitals. 

National colors are of silk, 572 ft. 
fly and 4 ft. 4 in. on the staff, which is 
9 ft. long, including the spearhead and 
ferrule. The union is 2 Yz ft. long, and 
the stars are embroidered in white 
silk ori both sides. The edges are 
trimmed with knotted fringe of yellow 

I 

. 
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311.0 BATTALION 

The third battalion flags, together with 
the semaphore and wigwag flags 

silk 2Yz in. wide. A cord 8Yz ft . long 
is provided, and this cord is made of 
red, white, and blue silk strands. Na
tional colors are practically identical 
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Make This Your Home Building Year 
That charming bungalow Home- bordered in flowers-bathed in sun-light-the one you have dreamed of can 

now be yours. It may be a snug and cosy cottage complete with five rooms on one floor, or a more pretentious 
bungalow of charmin·g proportions. These t ypes and many others are found in the Aladdin book- complete home
building library of 100 designs-100 ideal homes. Besides this there is a vital message for you in this most 
remarkable book, that will be sent at your request. 

Saves Lumber and Labor and You'll Save Money Building Your Home 
Of course, you would like to save money building your new home-would like to build at the lo•vest price possible. 

But, you cannot expect to save very much money by bargaining or getting different prices. You· can only expect 
to save money by saving labor in building your home and eliminating waste of lumber. Aladdin Readi
~ut Houses are cut-to-fit in Aladdin mills by rapid power machines. Old fashioned building waste is reduced from 
183 to less than 2% - a saving of practically $18 on every $10:> worth of lumber. And you save a third of the 
labor in bu ilding y.our home. This saving of lumber and labor •viii mean from $zoo to $400 or more. The 
Aladdin Book shows you how it is done. Send for this book today. 

Aladdin System Saves Waste Aladdin's Dollar-a-Knot Guarantee -· · Thousands of our custon1ers have told us of big savings they made Aladdin Readi-Cut houses are the finest produced. The choicest 
building Aladdin Homes. T he average saving on our $945 bungalow is stock available is used for the exposed \vcathcr parts. F iner materials 
$264. The Aladdin system saves \vaste of lumber. All of the 1natcrial cannot be had than t hose used in the construction of Aladdin Readi-
is shipped to you cut to fi t. Your carpenter can erect your Aladdin Cut Homes. The Aladdin Dollar-a-Knot Guarantee is but one 
Home quicker because all of the hand sawing is done in our mills by evidence of the built-in qualit,· \Vhich is a part of every .Aladdin 
Rapid Power Machines. Readi-Cut Home. · 

What You Get W1"t h Your Aladdi"n Home Aladdin houses are cut-to-fit-no ,vaste of 
· • lumber or labor. The Aladdin price includes 

all materials cut-to-fit as follows: Lumber, mill work, flooring, outside and inside finish, doors, windO\\'S, shingles, lath and 
plaster, hardware, locks, nails, paint, varnishes. The material is shipped to you in a sealed box car, con1pletc, ready to erect. 
Safe arrival of the co1nplete material in perfect condition is g\1aranteed. Send stamps today for a copy of "Aladdin Homes" 
No. 650. 

THE ALADDIN COMPANY, 651 Aladdin Ave., Bay City, Mich. 
Canadian Address: Canadian Aladdin Co., Ltd., Toronto, Ontario. 

' 
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The Only Variable Spacer
The Only Automatic Type 

Stroke-:- · · 

The Only Machine With In
terchangeable Type-

All Commercial Type Sets
All Languages-

All On ONE 
Machine! 

When you recollect an 
important letter which 
you ·neglected writing 
at the office, take care 
of it at home on your 

Multiplex Hammond 
''Writing Machine'' 

Your own personal Multi
plex H ammond is a price
less convenience, a worry 

• preventer, a trme saver, a 
money maker-use it at 
home. 

A New Portable 
Condensed 
Aluminum 

Only 11 Pounds 
Full Capacity 

365 6fereot .,...._. 
of IJpe$ .... 
W-•s. 

J' TYPE SPEC IME NS : 

U•'l.t.;,~~,(. "o"-.t~t" · - ~'Vl.vote -tet-te'I.'>. 
Medium Roman-general lette~s. 
I ta!to - smphastzLng. _ _ 
SP£CI AL GOTHI c - CL£AH cur · ..... 
Large Gothic - sermons, lectures. 
Lar ge'"'Roman • sermons , lectures . 
Pr int-type - new, att r aotive. 

No Other Machine Will Do Thia 

FREE Illustrated Booklet 

Let us send yot1, free, our- in
teresting booklet describing the 
unique features of t his extraor
dinary machine. 

The Hammond Typewriter Co. 
639 Eaat 69th St. New Y ork Cit y 

Writ• lor - cial terms t o profc.uion ala 

• 

• 
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l'"ICLD H05PITAL 

9 LO'' 

= -
~ 

~- ~ 

~ 

GCNCJcAL HOSPITAL. 

J--2,4·:-..i.1 

+1 
AMBULRNCC. 

5 GUIDON 

. 
'o .. .., 

The size and colors used for the general 
field hospital and ambulance flags 

for engineers, infantry, and coast artil
lery branches, the designation of the 
regiment or battalion to which the 
colors belong being engraved on a 
silver band placed around the staff. 
For field artillery, cavalry and signal 

f"IC:LD f.IRMY Hf:ADOUARTf:RS 

-.· 

-
INFANTRY Cf.IVf.ILRV ARTILLf.li!Y 

DIVISION HOOTS. DIVISION HOOTS BRlc;ADC HOOTS. 
~N:f'"ANTAV·&.ut r-1uo 
~·Yt:L\.OW' r 1f.a.Dif 

F ield army headquarters, infantry; -~ 
cavalry and battery brigade flags 

corps the national colors are mounted 
on a lance 9Y2 ft. long. The union 
is 22 in. long, the stars being em
broidered, and. the fringe being the 

• • • ' • ,, ' '·'1- f 

Po'f>ular Science M ontfi.ly 
same in color as other national colors. 
The regimental standards are of the 
same llimensions as the national colors, 
but vary as follows: 

Engineers 
Mounted Engineers 
Coast Artillery 
Infantry 
Cavalry 
Field Artillery 
Signal Corps 

Field 

scarlet 
scarlet 
scarlet 
blue 
yellow 
scarlet 
orange 

Fringe 

white 
white 
yellow 
yellow 
yellO\V 
yellow 
white 

Color 
Color or 

of l nacrip. 
Scroll lion 

white white 
white white 
yellow red 
red "hite 
red ye.II ow 
yellow scarlet 

The inscriptions on the regimental 
standards are as follows: 
U. S. Engineers 
Battalion. U. S. l\1ounted Engineers 
U. S. Coast Art illery Corps 
U. S. Infantry. 
U. S. Cavalry . 
U. S. Field Artillery 
Battalion Signal Corps, U. S. A. 

Guidons are used to identify troops, 
batteries, etc., from one another, and 
also to help guide troops on the march. 
The guidons for · the various arms of 
service are shown in the illustration. 

These guidons are 
made of bunting 
for field service, 
and of silk for 
battles, parades, 
and reviews. 

AMMUNITION TRroNs. 
OISTR1euT1NG POINTS 

ANO Dr:POTS 
T he infantr y 

T 
TC.LC: C.Rf.IPH 

STATION 

p 
POST OFFICE. 

MOTOR TRUCI< COMPt1NY 

A mm uni ti on trains, 
telegraph stations, 
post-offices, and motor
tr u ck companies 
have their own flags 

does not use guidons, but bas "com
pany flags."-GEOoRGE M. PETERSEN 

To Prevent Unconscious Retard• 
ing of the Automobile Spark 

K _:_-_- -5~;_~:;~:~-:::. H At~lfn{o ~~rti~ri;a~:· :'v~~ ::i~~ 
that, when driving at 20 miles an hour 

lltRO ~oRONf:;1GN11L coRPslor more with the spark well down, his CAVALRY 

f'IELO ARTILLERY 

CNCINC:Cli?S 

!>ICNAL CORP$ 

knee is always pushing the lever up 
again, and so he is continuously though 

' 0 --:::c::-:~- unconsciously ret ar ding the spark? 

TCLC.Gi:i?f-IPH COMPANY 
~ICN/lL COJi?P5) 

FtfLD HOSP1Tt1L. 

This difficulty may be overcome by 
bending the lever 3 in. more than the 
original bend. I t is astoniJ;hing what 
a difference will be found in the avail
able space. 

To bend the lever, however, is more 
easily said than done; it is necessary 
to use two large adjustable wrenches. 
One should be slipped over the short 
bend of the lever to hold it in position, 
and the other should be used to do the 
bending. The second wrench should 
be placed at the extreme end of the 

___ lever, and in some cases it may be 
-~-=.-.:::--· - · necessary to slip a piece of gas-pipe 

11MBULl1NC(. COMPANY 

- [ G uidons arc . used to identify 
troop, battery, etc., from one an
o~cr and so aids marching troops 

over the handle to abtain sufficient 
leverage. Get someone to hold the 
first wrench for you while you do the 
bendini .-J. s. CHAPMAN. 
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1500 GOOD TOOLS 

Precision Model 
Lathe No. 700 

A COMPLETE lathe designed for the accurate 
tooling of small work. 

This lathe has a 12-inch bed and an extreme distance 
of 3 Yz inches between centers. It swings 5 inches. This 
lathe is provided with a draw-in spindle with a A-inch 
hole clear through. The pulley has four steps for U -inch 
round belt. The compound slide rest, boring attachment, 
sawing attachment and milling attachment, shown in the 

four circles below, are intended for use with 
Precision Model Lathe No. 700. With these 
attachments an almost unlimited scope of 
work can be accurately and quickly accom- _ 

plished. This lathe is particularly adapted to small 
precision wt>rk such as is usually done in the laboratory. 
Doctors, dentists, jewelers and inventors will find it 
exceedingly useful in their laboratories. 

Into this lathe, just as into all of the 1500 Goodell
Pratt tools, is built quality. Nothing in workmanship 
or material is spared which will in any way improve 
Goodell-Pratt tools. The policy of designing each tool 
to fulfil a definite purpose, and the determination to 
make every tool the best of its kind, has resulted in 
mechanics the world over demanding Goodell-Pratt 
Tools. 

GOODELL-PRATT COMPANY,~ Greenfield, Mass. 

Gompound 
Slide Rest-No. 710 Boring Atiachment

No. 720 

Sawin!J 
Attachment 

-No. 725 • 

= 

Millintl 
Attachment-

N o. 715 

• 
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''The Construction 
of Small 

Alternating Current 
Motors'' • 

By A. E. Watson, E . E., Professor of 

Electrical Engineering in Brown 

University, Provident~, R. I . 

This book contains complete in
structions for building small alternat
ing current motors in several sizes. 
The designs \viii be found to be in 
harmony \vith those of the very best 
manufacturers. 

Important Information 
for Electricians 

Some of the subjects taken up are 
"Characteristic features of alternating 
current motors," " Construction of 
a one-half horse-power, single-phase 
induction 1notor, 11 "Construction of a 
one-kilo,vatt, t\vo-phase or three-phase 
alternating current generator or a one 
horse - po,ver synchronous motor," 
" Procedure in testing and using an 
alternating current generator or s}·n
chronous motor," "Construction of a 
one-half horse-po\ver single-phase com
pensated series 1notor." 

Clear, concise directions and careful 
dravrings are features of this book. 
79 Pages, 47 Illustrations. 

Price, $}~ 

BOOK D E PARTMENT 

Popular Science Monthly 
225 West 39th Street, 

New York City 

t 

Fastening Binding Posts to Ca.rbon 
Electrodes in Cells 

IN wet cells having carbon electrodes 
it is necessary to have the binding

post substantially joined to the car
bon, and the corroding action of the 
electrolyte, due t o its creeping up 
and t hrough the porous carbon on the 
binding-post where the latter joins the 
carbon, must be avoided. · 

To do th.is is quite difficult, but a 
good method is as follows: Drill a 
hole in the carbon the size of the bind
ing-post screw, then enlarge the hole 
at the bottom, making it cone-shaped. 
This hole is then filled with a melted 
alloy consisting of two parts bismuth 
and one part tin, and t he binding-post 
is screwed in before it becomes t oo 
hard. On cooling the metal expands, 
making a tight and substantial joint. 

To prevent capillary attraction and 
creeping of the electrolyte up the car
bon, the top of the binding-post in 
place should be dipped or soaked 
t horoughly with paraffin, wax, or in
sulating varnish.- PETER J . M. CLUTE. 

A Portable Tool-Board for 
a Shop or Plant 

TN a large refrigerating plant where 
.l repairs are likely to be made in any 
room or division at any time, the work
men found that it was almost in1pos
sible to select the proper tools necessary 
for each job and take them to it. As 

The tools are hung on the sloping sides 
and the whole is mounted on casters 

there was only one set of tools in the 
plant, they were arranged on an in
verted V-board mounted' on a base 
having truck casters. 

When a b reakdown occurred in any 
part of the plant, it was only necessary 
to push the t ool-board to that spot, and 
all tools necessary were at hand. 

Preserving the Luster on the 
Surf ace of Silverware 

SIL VER WARE may be kept bright 
and clean by coating it with a · 

solution of collodion diluted in alcohol. 
The articles should be placed in hot 
water, after which they should be 
thoroughly dried before applying the 
coat of collodion. Care should be 
taken to have the coating very thin, 
so that when dry it is almost invisible. 

!l2 

. ' ,. ~ 
P<Yputar ·scie~c~ M tffitHJly 

Electrician's 
Wiring Manual 

BY F. F. SENGSTOCK 

Electrical Inspector Chicago 
Board of Underwriters 

When you' re UJ) 

against a stiff job, let 
this book be your 
helper. It will t ell 
you exactly what to 
do and how to do it in 
strict accordance with 
the National Electrical 
Code. 

The book t hat thousands 
of Wi.remen, Contractors and 
E lectricians have been wait-

• 
ing for. Not a d iscussion 
on Code Rules, but straight 
tall{ from a man who kno,vs 
the game from A to Z and 
gives you the benefit of his 
many years' experience. 

Shows you how to pro
ceed so that your work 'vill 
pass the most exacting in
spect or. Every step ex
plained in detail, made clear 
by 415 careful dra"•ings. 

Flexible Leather Binding, 
P ocket Size. 

Price $1.50, postpaid 

Popular Science Monthly 
225 West 39th Street 

New York City 

• 

• 
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That has always been the call of 
men who ride Harley-Davidson 
motorcycles, the call of leaders. 
They never la~. In war or in 
peace, the rug3ecl dependability 
of the Harley- Davidson has 
drawn toward it riders of the trail-
blazing type. · 

During, the war every Harley-Davidson 
motorcycle made became the mount of a 
man in khaki. These men and their 
Har ley-Davidsons have established un· 
equalled records for continuous perform· 
ance; records in economy, upkeep, and de 
pendability of service; records no after· 
the-war business or personal demand can 
afford to ignore. 

"Ask the men in the service-they know'' 

98 
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THE BIG TWIN EXCELSIOR 
The Motorcycle That Made Good in the 

Passes of Italy 
Mountain 

' 

With all the motor
cycles of the world 
a t the ir disposal 
the Ita lia n a rmy 
experts select ed the 
Excelsior as the 
one b es t a d a p ted 
to the aw ful re -

quirements of Alpine service, and it made good. 

The eno.rmous power and unfailing reliabilit y of the Big 
X T win Motor , the unbreakable double trussed front 
fork, extra large roller bearing clutch and nickel steel 
frame that proved the supremacy of the Excelsior on 
the Alpine battle fields are in every Excelsior Twin and 
in no other motorcycle made. 

If you want a motorcycle that will deliver the goods 
under all conditions, you want an Excelsior. 

Write for ca ta log or see the dealer 

EXCELSIOR MOTOR MANUFACTURING & SUPPLY COMPANY 
Man u facturer s of E xcels io r a n d Hender son M otorcycles and Sid ecars 

3709 Cortland Street. 

~-~ I T~~~s ~~8~=~= 
supply you. T hat"s our 

I business. 
l Wri te / or Circulo.ra 

J. M. WATERSTON 
81 WoodwardAve., Detroit, Mkh. 

SAVE 253 to 603 
OD t1li•htlr UM!d 

QRAFLEX· KOD AKS 
Camera• and Lenaea of every desc:ription. Equa1 
to tiow. Save moneY. Write now f « 

Free B• .... ln a - k a nd Catalog 
ll•tlnc hundreds of money-saving bargaliuJ In 
l!l li.1rhtly uMd and new camoras and auppliea. 
AH a oo d t sold on 10 days• F ,.e T rlal. Money 

ha.cit it not etttia.fled . You tak~ no eha.ncea 
deaun, with u:s. ?fe ha•e been i.n the photo
a aphac but1inett1 o• e r 16 ye.ll.r9. Write now. 

CENTRAL CAMERA CO. 
Dept. 51 , 1 24 S. Wa bash Ave •• CHICACO 

A Motorcycle at Small Cost : 
Put a S T EFFEY motor on 
your wheel. M ade by the old· 
est ma kers of motor attach
ments in the U.S. M ost reliable. 
best hill climbers. Fit any 
wheel. Cash or installments. 

Complete descriptive circulars for stamp. An 
excellent prol)<?sition for agents. 
Stefey Mfg. Co., Dep't S., 5025 Brown Street, Pbila., Pa. 

TrY one of tbesc money enirtng coll"!!.,., 
cu our uvenso, State size want.00 on """-· 
REVERSIBLE COLLAR CO., D~pt. A Bostt>n, Mass. 

B rush 

CHICAGO, ILLINOIS 

Raise Belgian Hares 
for us. Wonderful profits easily made 
at home. 'vVe furnish stock and pay you 

J6 a pair and express charges and buy 
all you raise. Also cavies and squabs. 

B<aatifal illa.trol•d coto/01 and contract l ie 

UNITED FOOD & FUR ASSOCIATION 
329 W eot 48th St. Deak 4 Ne w York 

Sahmil "'"' S.., Poem NOW for Im aaminalioa alld IMlrice.~T
\Ve revise poems, comooae m\1stc or any 
descrl1>tlon, secure cop)•rigbt and em· 
1>loy original methods ror raclllta· 
t.lng FREE P UBwCATlON 
oroutrlghtBALEoreongs f • 
under a eertlucate · 1 

A 
~o 1 t a 1 

Card b r ins s 
Jl'OU a copy of our 

Pree Booklet whi('h tells 
vou who we • re., expl• in• 

00!' m.ethods end contaJn.a valu
able information and inetructiona. 

GUARANTEE- ; 
INO YOU 
satlslac- ~-. 
Uon.~-:;i1 

This is 1our opoortunft.7 to learn the 
truth re.11ardin.IZ' tho Son2-writin~ profession 

f rom a reliabl• and aucceaafol concern . 
DIOIBRROOKRR STVlllOS. 88 Gaiety Bldr, II. Y. Clly 

~s~.P!~~=~'~GS . 
oua N'EW CATAl.00 WJTIJ GOO OF nm 
1,..ATEST UP·TO-DATI! DESIGNS FREE. 

2 
C . K . GROUS E CO. 

1 3 B ruce A'l'e., Norrh Attleboro, Mos. 

Mathematics Made Easy 
The Aroascope-the Combination Trian£le> with 

a Bnlin-¥till mult.ipl)', di\•ide. figure peroentage 
and orooorlion. eol,~e all problelJlJJ in trigonometry 
and geoane try, draw syltll'l1et"J".en-I fi.1u.rce, plot. a.res. 
ot.o. Suoorior to any atide rule . ;::,imple to operate. 
AJto includes A 'J' RANSPAREN 1' 'J'RIANG LE. 
PROTRAC TOR n.nd THREE RUT, ES. Uaod a• 
Columbia University , W C6·t Point , U. S . Aeronaut-io 
Schools. Etc. Onl.v 85e 1>0stpoid. Order toda.v beforo 
J,'OU for {Ct. 

OepL U, L. J. LEISHMA N CO. Ogden, U1ah. 

Popular Science M-0nthly' 

Protecting the Automobile Top 
from Tearing 

J\N arrangement designed to pre
f\. vent the tearing and stretching 
of automobile tops consists of a pair of 
coil springs placed between the top and 
the wid-screen. The jerks and strains 

A compressed coil spring with buckle and 
snap to take the strain from .the cloth 

occasioned by driving over ruts and 
rough roads . are taken up by these 
springs instead of being transmit ted to 
the nails that fasten t he top to t he 
rear of the machine. All pulling out 
and tearing away of the t op is thus 
avoided.-J. s. CHAPMAN . 

Open the Automobile Bonnet 
for Hill-Climbing 

WHEN driven in a mountainous 
country, especially in summer

time, the Ford engine has a habit of 
boiling madly. This is, of course, due 
to the amount of low gear work it has 
to do: the slow rate of speed does not 
permit sufficient volume of air to pass 
through t he tubes to cool them. 

Taking off the bonnet is an expedient 
frequently resorted to by Ford drivers, 
but it is an awkward item t o sto\v away. 
If left at home, the driver is apt to need 
it to protect the spark plugs and motor 
from splashes when fording a stream 
or when passing through mud-holes. 
I t is not always possible to stop and 
cool down every few miles, and a good 
compromise may be effected by opening 
one side of the bonnet only (naturally 
the side from which the wind is blow
ing). The open side may be t ied back 
securely with a piece of stout string, 
and rattling may be prevented by 
placing a piece of felt in t h P. fold at the 
forward end. · · 

Running Direct-Current Motors 
on Alternating Current 

TH E illustrat ion shows a method 
which will be found useful in 

running D. C. mot ors on A. C. circuits. 
Disconnect the field winding from t he 
armature A and connect t he brushes 
of the machine together. Then ar
range the field F of the motor in 

A.C. 5UPPLY 

F 

Wiring arrangement for running a direct· 
current motor on alternating circuits 

series with a variable resistance R 
and the source of available alternating 
current. The resistance should be low 
for starting, but may be increased when 
the motor is running at full rated speed. 

Copynghtod material 
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Re-Top with Drednaut 
Elegant in Appearance 

A Drednau( top will add to the 
beauty of any car-making an 
old car look like a new one. 

Durable a nd Weatherproof 

Often outlasting the. car itself, 
a top of Drcdnaut will protect 
you from the severest storms or 
the hottest sun. 

Drednau t's Reputation 

We sold top material long be
fore motor-cars were made 
leaders in manufacturing since 
1847. Drednaut is one of our 
several sterling products. 

W rile for sample$ and particulars 

L. C. C H ASE 8: CO., BOSTON 
N£w Yoax: DF.TROIT CuJCAGO 

SA!< l llA!<Cl8CO 

Leada• In ,\fonutoarafng 
.Slnu 1M7 

A Home-Made Candlestick that 
Will Not Upset 

T HE half of an old metal globe or 
a cup-shaped section of light 

metal can be turned into a convenient 
candlestick by denting in four spots 
on the sides as shown and then pour-

Plaster Pari$ C-=-:::::==:::> 

·copper rivets 

An old metal globe makes this 
attractive base for a candlestick 

ing in enough plaster of Paris to 
form a candle socket of sufficient 
depth. The dents produce projections 
on the inner surface to hold the 
plaster. Before the plaster bas set 
press a new candle into the center of 
it and let it remain there until the 
plaster is hard. This forms t he 
socket. A more finished effect can be 
produced by riveting sheet metal 
handles on as shown in the illustra
tion. -JAMES M. KANE. 

A Switch for an Adjustable 
Condenser Circuit 

T HE device described and illus
trated here>vith is an easily con

structed switch for use with an 
adjustable or variable condenser. Its 
construction and details are simple, 
and it is so built that it will not get 
out of order very easily. 

The square base is made of wood, 
and the movable contactor consists of 
a large fiber washer and half of a brass 
washer, as shown, so fitted that there 
will be an even surface. The con
tacts, which are connected underneath 

Fiber washer with a semicircular brass disk 
mounted on a wood base for a condenser circuit 

to the condenser terminals, are made 
of brass strips cut and bent into shape, 
to bear on the movable washer. The 
method of connecting the switch to 
the condenser can readily be seen 
here.-PETER J.M. CLUTE. 
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I.fade by Sanford JI ills 

FOR UPHOLSTERY 

TJI IS Is the sclenttoc fabric which 
the Unlt-Od Stat.es Oovornmrnt 
pt1rcl1n.scs for upllols rery/1urposc;.i. 

Tt moota o.•cry reQUlremcnt o durnbll· 
lty and n11pcnrt\nce. 
Conservation or genuine hide l• n('CCIJ
sary-10 cronomJ.ze re-uphcts«'T'lng ls 
u11tcd. Furniture and m'•t-0r can1 r.nn 
b<' l"<'adlly lmprnved l>y nrw upholstery 
andCllASE LEATHER\VO\'E 18 Ibo 
loi:tcat choice. 
FOR FURNITURE-Rich •PP<'•rlnit 
-<>Mll>' cleansed. Mnitary, long-wear
ing. 
FOR MOTOR CARS-Harmonious 
colors and 11:ittcrns-wcnthcrproo!
durnblo. 

These two grades for Upholstery: 

Leatherwove Galloway 

Leatherwove Gibraltar 

Otha eracb for scores of wcs. 

L. C. CHASE & CO., BOSTON 
NE\\' YORK DETROIT Cll lCAOO 

SAN l'RANC18CO 

Uad£rs tn ,11 anutactwtnq 
St11-0t 1811 

C pyr ghtro fl' r I . 
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Apparatus for Sending Wireless 
Messages from Airplanes 

PIC1'URE yourself speeding aloft 
in a wireless-equipped airplane 

. with t wo officers of the Signal 
Corps to obtain information that will 
silence an enemy battery. The day is 
clear, but it is diffi cult to locate the 
guns because of the camouflage. Sud-

Pon-cake induclonu •, 

81 
To Antmna 

Yultiple ·unit 
Spark gap 

::1---rtl (t ,._.. 

... 
~ 
E 
E 

CondenSt~ 

~ i value field 
Resislonct bo~ 

Tl"an~former 

r---o.c. ~Id 'Atternalor 
Dynamo 

Diagram of connections of a Telefunken 
airplane wireless as used by the Germans 

denly a bomb exposes a suspicious bit 
of landscape. 

" There they are!" cries the observer. 
The others look in the direction in 
which he points. Far below they see 
what he has discovered·-tbe well
masked muzzles of the guns that have 
caused so much destruction . Even t he 
soldiers manning them are momentari-
ly in sight. ' 

The observer quickly turns to his 
wireless set and signals headquarters, 
telling just in what direction he bas 
calculated the gunners' fire should be 
directed. Almost within the instant 
the hand of t he operator leaves the 
transmitting key a veritable hail of 
shells begins to fall about t he battery. 
They just fail to reach their mark, 
however, so the observer sends another 
message to headquarters-new direc
tions for aiming. Then the fire is 
swung slightly to the left and directed 
squarely on the objective. 'fhe \Vire
less has accomplished its mission, and 
the airplane descends to the earth. 

An inspection of the radio apparatus 
in the airplane shows that it is some
what light. Mounted on the forward 
part of the flying machine is a tapering 
metal case, hardly eleven inches long 
and about six inches in diameter, yet 
this contains an alternating-current 
generator of two-thirds horsepower 
and a direct-current dynamo to excite 
the alternator. When the airplane 
is in operation the propeller is driven . 

around 4,500 times a minute. The 
dynamos on the same shaft whirl · 
around \Vith it, and are thus made to 
go around ten times as fast as the 
wheels of an automobile traveling at 
forty miles an hour. 

The alternator does away with an 
interrupter on a spark coil. The 
rapidly reversing current is led directly 
into the transformer primary. The 
current emerging from the secondary 
winding, no\v. stepped up to a very 
high voltage, finds itself first charging 
the plates of the spark gap and then 
overwhelming the air resistance and 
breaking through in the form of an 
e!ectric spark. The condenser in the 
circuit shunting the gap has in the 
meantime received a charge also, and 
the spark has helped to close the cir
cuit containing the pancake induc
tance, the gap and the condenser. 

Following the rest of the circuit, it is . 
observed t hat the pancake is tapped 
directly onto the antenna and ground. 
The antenna consists of a reel of wire 
back of tlie observer's seat. This is 
unwound as the airplane takes the 
air and the antenna is lowered about 
135 feet. A metal bobbin on the end 
of it . keeps this wire from fluttering 
as it is swept almost horizontally in a 
long graceful curve by the wind. The 
"ground," on the other hand, is merely 
the wire stays bet\veen the planes 
and inside of the canvas covering of 
the wings. 

The controls by which the operator 
tunes his set are on top of the instru
ment case mounted at the front of his 
compartment. With the first control 
he is able to change the power from . 
the alternator from low to high as he 
gets farther and farther away from 
his lines. · When the switch is thrown 
to high, the spark-gap length is in
creased automatically, so that he may 
be sure that the spark will work as 
efficiently as before. Throwing the 
next control sin1ply adds or subtracts . 

Attemotor ... 
A .C. colle.dor rings,. "'\ / D. C. dynamo 

; ~\ / , O.C..commutotor I ; . . ' ' • • . ' • • I • • • 
' • • I 
I 

' I 
' 

' • ' .. 
' • 
' . 
' ' . ' . •• • 

l 
• Proptlltr / 

/ 
Air cooling .. ...

system 

Re~i~tanc:e bo~ in 
alternator fi&ld 

' 

Plug to wireless ckt.- ··· · 

\ 
\ 

Air i::oo~ng 
system 

Plug 1o lights on oirplone ~=fl: 
lnstrumtnl boards ·-········ ·· ·· ········· 

This type of generator has two dyna
mos mounted on the same shaft 

some of the pancake's inductance so 
that any of the three wavelengths of 
150, 200 or 250 meters may be quickly 
obtained. By this means, should the 
airman wish to report a maneuver be
has discovered to a station, other than 
his own, he changes to the different . 

• 
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wavelengths of that station. Every 
time he does this he varies the induc
tance in the antenna circuit slightly 
until the ammeter in the same circuit 
shows that the greatest amount of 
power is being radiated. 

This, then, is \vhat you would have 
to be familiar with if you were an 
officer of the Signal Corps detailed to 
airplane observation work. But then, 
you may say, you have not been t old 
ho.w the receiving is accompJished. 
The ans\ver to this is t hat it is not the 
usual practice. It can be done, but 
the added incumbrance to the aviator 
and the necessity for increasing the 
complexity of the system to overcome 
the noise from the engine and the 
rush of the air are advanced as argu
ments against it. The observer is 
given his orders before ascending. 
These he must fulfill t o the letter; 
furthermore, he is expected to use 
initiative in the "tight places"
when, for instance, he is menaced by 
anti-aircraft guns or enemy wireless 
men" Jam" his messages.-LLOYD KUH. 

Premonition Trick-Which Was 
the Last Coin Counted? 

J\.RRANGE 19 coins in the form of 
r\. the letter P. Tell your friends 
that while you are 

• 

out of t he room they ~z. ~v. 
are to think of any • • 
number and count • • 
it out on the coins. 
You will return • M"9 
whe n they are e • 
ready, and tell ex- • 
actly what coin \Vas • • • 
last counted. e "V 

Of 'course, they • 
must begin count-
ing at X, and fol- e 
lowing the upright j 
in the letter to Z, :ii. 
out to,vard V, t hen .,-x 
back down to Y, The letter Pis form
w here the count ed with the coins 
goes out toward M. 

Suppose the number should be 12. 
Begin at X, and count 12 coins, which 
takes t he count to V . Now start 
back and count 12, which brings the 
count to M . Take any number you 
desire, and do the same, and you will 
find that the count always comes at M. 

The location of M \vill always be 
easily found, because there are as 
many coins bet\v.een Y and M as 
t here are bet>veen Y and X. Of 
course, it is necessary to change the 
number occasionally between X and 
Y, so that M \Vill not come in the same 
place every t ime. 

Even if the number chosen is above 
19, t he trick will work, and the back 
count \vill come at M for the last coin. 
It makes a very puzzling trick for those 
who do not know ho\v it works. Tell 
your audience that t he coins must be 
arranged in the shape of the letter P 
because you tell which is the last coin 
by the instinct of premonition.- F . E. 
BRIMMER. 
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6,003 Burlingtons have been sold to the men aboard the U. S. battleships. 
Pra~ically every Yessel in the U . S. Navy has many Burlington watches aboard. Some have over 100 
Burhngtons. T he victory of the Burlington among the men in th~ U. S. Navy is testimony to Burlington superiority. 

A watch has to be made of sturdy stuff in order to ''make good' ' (In a man-of-war. The . constant 
vibration, t he extreme heat in the boiler rooms, the cold salt air and the change of climate from the A rctic to the 
T ropical are the most severe tests on a watch. If a watch \vi!l stand up and give active service aboard a man-of-war, 
it will stand up anywhere. 

-Jewel 
Burlirigton A Month 

And yet you may get a 21-jewel Burlington for only $2. 50 a month. Truly it is the master 
\vatch. 21 ruby and sapphire jewels, adjusted to tl1e second, temperature, isochronism and positions. Fitted at 
the factory in a gold strata case, warranted for 25 years. All the newest cases are yours to c.hoose from. You 
pay only the rock-bottom-direct•price-positively the exact price that the wholesale dealer would have to pay, 

p T D: f Y ou don't pay a cent to anybody until you see the watch. We 
A.)~ .I..~ I' J ship the watch to you on approval. You are the sole judge. No e e t tr st e obligation 10 buy merely because you get the ~Vatch On approval. 

Write for Booklet! 
Burlington Watch Co., D ept.1201, 

19 th Street & Marshall Blvd., Chicago, Ill. 

t -

' 

Put your name and address iffthe coupon or on a letter 
or post card now and get your Burlington Watch book free 
and prepaid. You will know a lot more about watch buy
ing when you read it. T oo, you will see handsome illus
trations in full color of all the newest cases from which 
you have to choose. T he booklet is free. Merely send 
your name and address on the coupon . 

Please send me (without obligations and prepaid) your 
free book on watches with full explanation of your cash or 
$2.SO a month offer on the Burlington Watch. 

Burlington Watch Company, 
19th S treet and Marshall BIYd., Dept. 120t "thicaao, lllinoia 

Canadian Office: 355 Portqe Ave., Winnipea, Man. 
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WHY DON'T YOU GET AN 
AUTO -WHEEL ? 

F ELLOW S who know will tell you 
that the A uto-Wheel Coaster and 

the A uto-Wheel Convertible R oadster 
ate't h'e best wagons ever built for speed and 

. 11t~.l'n'irth. W tieels have: ~oner beari9gs, et1>el 
axles.and· tires, and the s p okes are <I.val, like . 
an auto: .. · .; · ,. . ·e-. · · : ... 
· :. _ " : ·s enc/ For Free Felt · P ennant 
Write us n~mes of three coaster .w 'a g on deal
ers and we·ll, eend you a beautiful Felt'Pen
naiit FREE. We will also tell you ' liow to 
ifrgani~e a Coaster Club. lt's iireat fun. Each 
·rD.ejpber receives a -. cap h.nd the captain a 
special ·cap .. W rite today. 

J; • .. : • • 

. " BUfFALO SLED COMPANY 
0

157 Schenck Stf .ie't - N . ·Tonawanda, N. Y~ 
(lo C"anada: Preston, Ont,) 

BENJAMIN 
Speaking of air 
rifles, \Vhy not b uy 
the best a nd safest? 
Only real pump gun ever 
invent ed. U nlike all 
others , it never loses 
shooting force. 
M a n and boy's gun for 
targe t practice and small 
game hunting. 
Thi._ paforal ed inch 
block of UH>Od ahor.os 
t. he vaTiou• degr ee:t of 
ahooling force. This is 
a feat no o t her air FiRa 
can dup lica l e. 

Price $3.75 
P oetpa ld In U. s. 

DescrJvttve folder on reaut!t. 
As.I: 11ovr <Ualc f or 

demon.slrtUfon. 

BENJAMIN AIR RIFLE & MFG. CO. 
607 N. Broadway, ST. LOUIS, MO. 

Play while 

A NY violin In our new catalog will bo aent J'Otl "' 
trial. After you have played it a fall week you 

may either return it. or pay tbe low direct price in 
small monthly paymenlll. Trial eosta :roa nothinii. 

Y:'... \V~ulzEit Mttw..:' 
Un.eqaal.cl.eoOeetlon of old masters and flno modern •lotlna. 

W rite for N ew Catalon s- ti.. •ond••· e tot cboiee ,o~ .tan 
h• ve of fine viollne at •ll prtee•. C.talolr fre.. DO obllll&UOO.. 
Send 1our namo aod edct.... t.odQ. 

The Rudolph Warlitze r Co., Dellt. 9201 
S. Wabasb A•e •• Cbic-.o, IL- E. 41h St . • Cincinn&ti, 0 . 

Pop-ular Science M onthly · . 

Electrical Devices and How They Work 
XIII. - How the resistance encountered 

· . in ; the conductor generates heat 
. 

' ' .. , . By Peter J. M. Clute, B. C . 

W.··· :H·~N .· ~ · ?u~~en~~· :..of. ~1edtricity 
passes· .th.r~~.a .~9n\luctor, it 

. '_ . e~cou!lt~ra· .:~ ;'.c;~~\~in· . a~ount 
of resistance. · In ov;~r~ormng this. re
sistanc~ h~~t .is ·gen·erated. Al9ng \vith 
this prqductien of heat there is also 
frequently light or motion. The heat 
developed is proportional to the square 
of the cuPrent, directly proportional to 
the resis~ance and directly in propor
tion to the time. Thus, if the current 
is doubled there will be four times as 
much heat developed as was pre
viously generated; 

consequence, in rheostats and in elec
tric-heating apparatus, \vhere a high
current density or an intense heat is 
desirable, the wire is embedded in 
cement, enamel, or other substance, 
which not only insulates the conduc
tors, but also excludes the air from 
around them. The incandescent lamp 
affords an example of the advantage of 
excluding air from a highly heated 
conductor. If even a very small 
amount of air remains in the bulb the 
life of the lamp will be much shortened; 

arid, ·if the current Crucible of refroclor9. !i~clo~ slob 
remains the same Material ootding charge. ·~""'- / covering 

if a filamentshould 
be exposed to the 
air it \Vould im
mediately be con
sumed. 

~~-~~=~ and the resl.stance c b r.:-.:.~ . . rJ..; • .. :.(= :':~·.·: ·.-:..~:1;. f.. . ..:i: · ar on.. .~.··'°"'''"· ~ «·» .. ,. ... ,., .. ,·'r 
is doubled, t here · electrode' :::.~ii~, ·iJiJ·~ 

(Drbon 
'electrode 

will be twice as !!!!!!!!!!!=.!. ,.~., "~ ... : , ., , ..... ,, 
l ... : •.i, ..... f · . '\ ·:- ... :4·.<1. 

The resistance 
\vire in rheostats 
and electric-heat
ing devices, if prop
erly protected 
from air, may be 
operated at red 
heat without mate
rial injury; but 
this is seldom 
done, because it is 

much heat as be- ~;•;;(.-.::.. t-'"·";"f, z ........ ',. ···.··· ··· C.tomp \ 
f ,~

: ... ,~.~;: . .. .:-::~·.;:.~~: ore. :r::...:;.:.;:,.·:. .:*l .:· ... :.11.;. . 
., • • 1., • · :, :•111: -. 

When electrl·c1"ty furnace ~':~; :.!-:» <:~;:;,..'.~ - .. ,., . ., '"" ,., .. , ,.-. 

fl th h walls :'.::.'·:·::.:.. /~i·~~~::• ows roug a .,.,,_.. ..... ,._,c . ..... •.· •. :·:';:;-: .... , . " ·.r'•··' • ' · •:"··· ... ., , ... ..... . ~· ·· .... . ::-:· : : : •. •K;:.\ . 
conductor the .... . . : 
work in joules is ___ _ _ 
equal to · I 2-Rt, 
\vhere I repre
sents amperes, R 
ohms, and t 

fi9~re 1 - . 

A simple form of an electric furnace consists 
of a crucible with a fire brick housing 

seconds. All this work is converted 
into heat energy, which raises the tem
perature on the conductor and its 
surroundings. 

Transmitting the Current 

In the generation and transmission 
of electrical energy this production of 
heat is very undesirable, and is avoided 
as much as possible by using conduc
tors of low resistance or by transmitting 
the energy at high pressure and cor
respondingly low current. Ordinarily 
the transmission work, the size of the 
conductors to be used, is determined 
by the allowable pressure drop rather 
than by the heating effect of the elec
tric current; but it is sometimes neces
sary to consider also this heating effect. 

The fusing effect of a current de
pends on the readiness with which heat 
can escape from the wire. If a very 
short wire is clamped between termin
als, heat will escape to the wire; if a 
fuse is installed where air circulates 
freely, the air currents will carry away 
t he heat. For these reasons, fuses 
must be of sufficient length so that t he 
heat imparted to the terminals cannot 
appreciably change the melting-point; 
they must also be installed where air 
currents cannot affect t hem. Fuses, 
therefore, are usually 1 in. or more 
long, and are inclosed. 

Difficulty of Good l nsulalion 

In the absence of air, a conductor 
will carry a much larger current with
out fusing than if air is present . As a 
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difficult to maintain good insulation at 
such high temperatures, and, any \Vay, 
such intense heat in these appliances is 
seldom necessary. 

In ev.ery kind .of work that electrical 
energy is called upon to perform, re
aistance, and consequent waste by 
heating, must always be reckoned with; 
and in every kind of \vork, except 
electric heating, it must be reckoned as 
a loss. Electric heat is the one kind of 
work that electricity does in which re
sistance is a good thing-indeed, the 
essential thing. 

Uses for Electric Heal 

I n the electric light- arc, incandes
cent, or any other kind- it will be 
noted that the light comes from solid or 
gaseous conductors that are raised to a 
white heat by passing a current through 
them. I n order to get the light from 
such electric lamps, a good deal of 
heat energy is generated along with it
in fact, most of the electrical energy is 
transformed into heat and only a little 
into light . I n making electric heating 
apparati.u;, however, it is not light, but 
all heat, that is desirable; and the 
effect of electrical friction, which is 
such a waste and loss in all other 
electrical devices, is here the very es
sential thing. Thus, as far as efficiency 
is concerned, electric heating devices 
are superior to any other kind • of 
electrical apparatus. 

Electric heat is now employed for the 
following principal-uses: (1) to operate 
electric furnaces in the art of electro
m~tallurgy ; (2) in electric welding; (3) 
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in the electrolytic forge, or tempering 
bath; (4) for air-heating devices; (5) for 
water-heating devices; (6) heating ap
pliances for domestic use; and for 
numerous other miscellaneous appli-
ances. 

A great variety of electro-metallur
gical processes can be accomplished by 
the use of the electric furnace. The 
electric furnace has the advantage of 
producing a very high ' temperature 
and of being under easy control. Since 
the carbon serves merely as the re
ducing agent, and not at t he same time 
as fuel, its quantity can be regulated to 
meet the requirements of whatever 
chemical reaction it is desired to secure . 

. When the current is made to flo\V 
across an air gap bet ween t wo carbon 
electrodes, an electric arc is produced. 
The·temperature of the arc is the high
est 'obtainable, being in the neighbor
lioo·d of (3500° C.); and in the electric 
furnace, in which the arc is confined in 
an inclosed space, any known sub
stance can be melted or vaporized. 
Carbon is nearly always used for the 
electrodes, as it will best withstand the 
heat. 

A Simple Electric Furnace 

A simple form of an electric furnace 
is shown in Fig. 1. I t consists of a cru
cible of refractory material surrounded 

1 

Piece~ lo 
be welded 

' A 
" I \ 

, Waler cooled 
pressure clomps 
' /if 

' I I 

Tran~former 

Primor~ 

f iq1Jre .. 'Z., 

Allernolor 

t 
Adjus1oble 
re~i~)once 

A diagrammatic view of the Thompson proc
ess, the one most commonly used for welding 

by fire-brick, and is covered \vit h a 
fire-clay slab. Carbon rods enter from 
each side and form t he electrodes, the 
arc being started by sliding one carbon 
in until it touches the other. and t hen 
\vithdra\'.ring it . 

.. 

The great usefulness .of t he elect ric 
furnace is due t o t he ease with \Vhich 
its temperature can be regulat ed, also 
to the intense heat obtainable. There 
are three general types: the reflecting 
arc furnace, in which t he beat is re
flected upon t he charge by a reflecting 
surface; the direct heat ing arc furnace, 
in which the materials t reated sur
round the arc that imparts heat di
rectly t o the charge; and the incandes~ 
cent furnace, in which either the charge 
or the furnace \Vall forms a part of the · 
circuit, and by the resistance offered to 
the passage of the curren~ produces the 
beat effects required. The direct heat.i . 

.. . 
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A ~ollar today buys less than it did a year ago. You 
MUSTearn more money or you're going backwa.rds. 
Equip ·yourself now with knowledge that places you in 
the $2500 to $5000 a year class ! The machine shop and 
the automobile fields hold limitless opportunities for 
men who K N O,i'\T. Boost your pay through reading 
one or both of these wonderful libraries. 

New Shop Books or FREE 
Auto-Books Shipped . . 

Modern Shop Practice 
Six splendid volumes bound in flexible Amer ienn 

Moroeco, gold stamped, 2300 pages, su.ti 6 1-2 x 
8 3-4, 2500 illustratio11s , photographs, dra \\•ing s. 
<liagrams , tnbles--eve ryth1ng to make it easy for 
y_ou to learn. Prepared by 27~echanical Engineers 
Designers, and s pecialis tc! in sh op mett\Ods a1\d 
management. Describes simply, prncticnlly and 
cJea rly , t he s imples t operat ions of macl1inist, tool 
maker, designer, pattern-maker, f oundrY. man, as 
well as the ne\\•er nn<l complicated details of me
clianical dcvcloJ.>mcnt-·speed la tlles, planers. mul
t iple drille rs, grinders, m illing m achines, stamping 
m1\chines. <lie r>res.c;es~and the j igs, tools and dies 
which g o lvit h tl1cm . ·1·ells all about machine sliop 
work, gear cutting, metallurgy, ' vel<l ing, .die mak
ing. metal stamping, tool mak·ing, tool design, 
f oundry work, malleable practice, forging, heat 
t reatme.n t. pattern m aking, mcchanicn.I d:rawing, 
machine d rn\ving and design, automobile shop 
\\o"Ork. 

Atl \.\•rittci1 for-home study. So simple and prac
tical that o.t1y one can understand. S pecial pr.-i(...-e, 
Sl9.SO on terms of $2 a mont.b. Send coupon for 
free examination. 

·-~---" ........... «•-······ .....• ~ .•.. ,., •. _ .. - .... . 
• • • Automobile Englneer,'?g 

Five y;onderful volumes covering c·onstruction 
care and repair of pleasure cars, motor trucks, and 
motorcycles. Brirnnrlbg over w1th infol"mation on 
li11bting &)·stems, garnire d<!Sign and 1!9uipme.nt, 
welding and ot )1er r epair methods . Contains every
t hing that a me<:hanic, eng ineer, motorcyclist. 
O\Yner or prospective owner of a motor car ough t 
to know. Written in simple langun~e that any 
one can understanc1. Tastef ully bound 1.n American 
Morocc'\, flexible cove,.,.

1 
gold stamped. 2400 pages, 

size 61-~ x 8 3-4, 2000 il ustrations, tables and ex
planatory diagrams. A l ibrary th a tequlps yOi1 f or 
the biggest paying posit ions in t he autQmobilo 
field. You study af home in your spare time v.•ith
out interfering with your p resent work. 

Tells all aoout explosion motors, welding. motor 
construction and repail". carburetors and settings, 
valves, cooling, lubrication, clutch, transmission, 
~tecrjng1,frames1 t ires, y~lcaniz~ng, ignition. s ta11:· 
1ng-l1gba11g systems, mr1ng, diagrams, ccmmcr .. 
cinl g ltra.ge d esig n and equipme.nt, crectrics, 3tor ag c 
batteries, motoreyc1es. commercial trucks . Every
tl1i~g ne \v and r ight u p-to-dat.c. Special price 
$17.80 on terms of $2 a month. Send coupon for 
free exami nation. 

' N 0 M ·one y Not n ••nt to l>t/l' i n advance 7 c a Day Nn mone, In adv•nee . pay i 2 . f or e1tht!r set. Seo th~ books after 7 days' examination 1 C 
tn yoor own home or shop. r>le~'Sed. •nd S2 a month o_ntil • Ad Just mailcoupon andp.ttyex- •If Pleased the special pricehaabeenpaid In Vance p ro ... c h • rg "" when books R• turn books If not ple .. ed. 
arr1vo. lJon't wasto a mo- Yott take no risk . You have 

m~nt in mailin£' the coupon tor either or both 11el3. thou.<Jand.!t of dollar6 t o go.in . Mail coupon now. ---- ---
WITH EACH SET WE GIVE A YEAR'S CONSUL TING MEMBERSHIP IN THE AMERICAN TECHNICAL 
SOCIETY. Reaular Price $12 . Send no money now. See the books without $ endi ng u s a pen.nv In 
advance . Don' t miss these thousands upon thousands of salary boost ing ta cts. Mail coupon HOW. 

AMERICAN TECHNICAL SOCIETY, Dept.SP1201, Chicago, U. S. A. --- ~ 
t 

1
1 Mail_ Now! 

/ 

Reference- --- -----·------- -
• I 
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400 New Ideas 
for Motor· ··car·· and·· . . . 

. . . 

• Popular Science M onJJJ,y 

-ing and the incandescent furnace are 
the types most .. frequently used. ~ . : .: 

I n the ordinary process of w~ldiilg 
materials the parts to be united~.ay 
two bars of iron-are heated in .tP.e 
forge and then hammered togeth.~r. 
Electtic welding works much more 
quickly, and the joint is as nea,t. 
Moreover, it can . welQ certain met-

Truc·k 
, .. 

0 · ·· · · · ·: · als· that cannot· be welded by the Cild wners .. -. .. .. ": .:·· .. '. .. method, and it can \veld together two 
- • .. · · . ·;" ~: · :.: · ... '

1 
· · '. different metals. · . . . 

. . 
. ' . 

This is.·.y,our chance to .get· t~e-:greatest book ever 
published f~r ·owners and us-er~ of motor cars and 

... ~ . . . 
motor trt.icks: It pictures · aru:I· describes all the 

· ~·· . r,t . . 

new' access&ries ·and all the ·riew devices for sav-
ing fu.~l, tire·s -and engines. . It gives many prac- _ 
tica1_ ~ew ideas for remodelling bodies, converting 
old 'chassis, making economical repairs. ' . . 

Over four hundred n~w · ideas are described 
and there . are · over : ·four hundred photographs 
and other illustrations. The ·book is edited by 
the best known automobile authorities, and is re-. . 
liable and practical. Tractors, trucks and trailers, 
business cars and pleasure cars, all are inclucled 
in the rich contents of this volume. 

The 1919 

Motor Annual 
of Popular Science Monthly 

will be published about January 20th. Only a limited 
edition will be printed and you should order your copy 
right away to make sure of getting it. Use the blank be
low. The price is very low for so big and valuable a book. 

H ere are a few of the automobile parts and accessories 
for which new inventions or new ideas are given in the 
Motor Annu.al:-Windshields, magnetos, chains, lamps, 
inner tubes, mud hooks, jacks, truck bumpers, safety locks, 
heating devices, clutches, brake bands, water pumps, tire 
pumps, gasoline pumps, mufflers, grease guns, spark plugs, radiator 
fans, shock absorbers, pistons, automatic door openers, cold weather 
devices. Dozens of articles give specific directions for getting in
creased efficiency from engines, head lights, oil, gasoline. M any 
ideas for economical home repairing are included. 

Price- 35 cents, postpaid. 

Cut the coupon and cut your motor costs ----- --------------- --
Popular Science Monthly, 225 W. 39th Street, New York, N. Y. 

Please save me a copy 
of the 1919 Motor Annual of Popular Science Monthly. I 
enclose 35 cents- Send, postpaid when issued, about J anuary 
20th. 

Name . . . . . . . . . . . . . . . . . . . . ........... · · . · · · . · · · · · · · . · · · · · · · · · · 

Address . . . . .................................................. . 

. . . 

The Welding Process 
.. 
The process consists in simply press

ing together the ends of the pieces 
to be welded and passing a very strong 
current through the point of contact. 
An alternating current is generally 
used, because a heavy current at low 
voltage is · more easily secured by 
.using an alternating current trans
former of special design rather than 
by employing a direct-current dynamo . 
. Th~ heavy current finds a resistance 
to its flow in passing from one bar to 
the other where the bars touch, and 
generates an intense ht!at at that 
:pqf~t. The metal becomes \vhite hot 

., . 
1Rls1tive 
1te.rminol 
' ( + 
+ lletoll ic 

/ / lining 

Tempering 
bath 

t.lelo\ lo be 
tempered 

. 

Figure~3 

' • 
' 

llegatiye 
terminal 

A cross-section of an_elec.tro!ytic forge, 
showing the" electrode in the water bath 

in an instant, and it is only necessary 
to force them together to make a true 
welded joint. A special machine, 
called an electric welder, is used. It 
has heavy copper clamps to grip the 
pieces to be. welded, and an arrange
ment of levers to press them together 
at the proper moment. The Thomp
son process, which is more generally 
used than any other, is illustrated in 
Fig. 2. 

Only a very low voltage is n.eeded 
in the secondary circuit, but a current 
as high as 60,000 amperes to the square 
inch may be necessary in welding some 
metals, as, for example, two copper 
pieces. A lo\v frequency- 50 cycles 
or even less-is preferred, especially 
for heavy work where the current 
density is very great. 

The time required for making a weld 
varies inversely with the amount of 
power supplied; that is, the greater 
the power the shorter the time of the 
·weld, and vice versa. Metals that are 
deteriorated by being heated, such as 
brass, copper, and tool steel, must be 
welded rapidly. The pressure must 
be great enough to crowd out from. the 

' 

weld all metal ·harmed by the.:hea1!,.1t'ld rr aterial 
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Play Any.InstrU111ent a 
on Free Trial! 

eek 
-

Y OU may take your choice of any of the instruments in our big, new catalog and we 
will send it to you for a week's free trial. We want you to compare it with other instruments

and to put it to any test. We want you to use it just as if it were your own. Then, if you wish, 
you may return it at our expense. No charge is made for playing the instrument a week on trial. 

OF INSTRUMl'NT MAKING 

Conven o t '!Alo thly n ·vm nt If you decide to buy-you may pay ien lf'.l4 n ca., e s the low rock-bottom price in small 
installments, if you wish. $4.00 a monrh will buy a splendid triple silver-plated cornet. You 
will find over 2,000 instruments in our catalog. Every one is backed by our guarantee. 
Every one is offered to you on the same liberal plan. The name of Wurlitzer 
has been stamped on the finest musical instruments for 200 years. Wurlitzer 
has supplied the United States Government with trumpets for 55 years. 

• 

We are apecicJly .prepared to aaaist in the formation of bands or orcheatrcu. 

Send· the Coupon 
The Rudolph 

Wurlitzer Co. 

Send yQur name and address on the coupon (or in a letter or post card) and 
get our new catalog. I t takes 160 pages to show you the instruments from which you may 
choose. The catalog is sent free, and without obligation to you. Merely state what 
instrument interests you-and send your name. Don •t delay-do it today, RIGHT NOW. 

Rudolph Wurlitzer Co. 
So. Wabaslt Avenue'; Cliicaro-Dept. 1201- E. 4tb St., Cincinnati. O. 

Dept.1201 
E. 4th Street. . Cinc:innati, Ohio 

S. Wabash. Avenue. Chicago. W. 
Gentlemen:-Please send me your 160-page 

oo.taJog/rabsoluteJ.y rrce. Also tell about your 
B!)<)Clal o er direct trom manutactnrer. 

Name__ ____ ... _ _____________ , ____ _ 

Street and No._ ········ ···-·············-····--- - - - - -·--

City ............ ............ __ ... ................. .... ::tate ...... ....... ·--··-· ....... ..-

.. . I am interested i:i .................. .................. ...... ........ ......... ...... ~ 

, 

t Namu "' in•uumcnt:or b•nd or orche.1tt..T11J 
. _ opynnh >e material 
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Ill Herman 
Style 69 -er * 

I 
tr 

Ill 
ti 

Ill Se~rd for Catalogru 

* 

Fine Gutt Metal 
U.S. Army Last 
For Civilians 

.. 
:(l 

W AR has taught business 
. 1nen and industrial men 

the priceless lesson of. U. S. 
* Army shoes for comfort and * 

foot-health . 

, Herrnan Shoes go several 
-ti degrees further by embodying * 

all the anatomic features 
of the Army last, and, in 
addition , supplying the fine * appearance and service features * 
legiti1nately den1anded by 
civilians. 

-ti Herman Shoes give men in * 

I all branches of active life the f 
perfect opportunity to enjoy 
the full , normal efficiency of 

l

trll their feet and to indulge t!J.eir * 
individual desires for fine 
leathers and 100 per-cent 

tr wear. 

Sold in 8.000 retail stores. If you 
are n~t near . one, we will fit you 
correctfy and quickly through our 
MAIL ORDER .DEP'T at Boston 

JOS. M. HERM1\N SHOE CO. 
802 Albany Building 

BOSTON, MASS. 

11111~ 111111~ 111111~11 II~ Ill ~111111ffi 11111~11111 

10 
Year 
Guarantee 

QTTAWA a:-.:r 
Kerose:.<! ENCl'NES', 
vasolrne I 

WITH my Kerosene Engine you cnn get more 
power from a gallon of 12c Kerosene than you 

can from a gallon of 20 or25 cent rrasoline in GDY gaaoli.ne 
.engine~ No cranklnc, no batterl••.1 ~Y to start. easy 
to operate. All Sizes and StyU.., 1~ H·P. to 22 H·P. 
FREE BOOK ~eforeyouarrangetotr:van:ven• 
_,..... -~- gtne, read 
my lateat and finest 8-color . • 
book - makea you under- , 
at.Ad enajnea like yoa want 
to. Low prloee, If you 
write tocl•Y· 

CEO. It. LONG, .. 

Onawa MUFaC111Rll8 co. '""'l!i!!!~ 
U56 Ila& St., Dttna, lus -

1/. H.P, 110rall~LC. 

4 60 C!clf. 111111 
i!lase, 17508.P.11. 

The Classified Advertise men ta nre on pages 10& 
109. Turn to them now and learn what rare OP,p<>r
tunities.. nre presented for legitimate and ·· mutuallY. 
profitable business. 

An ·electrolytic forge, or tempering 
bath, consists of a vessel lined with metal 
containing water or a suitable solution. 
The solution is made the positive 
electrode of a direct-current generator, 
while a piece of metal t o be heated 
and tempered is made the negative 
electrode. This device is illustrated 
in Fig. 3. The liquid is contained in a 
vessel that has a metal lining to which 
the positive side of the circuit is con
nected. The piece of metal to be 
heated r~sts on a contact-bar, to which 
the negative side of the circuit is con
nected and extends to the liquid. 

The simple action of the ·tempering 
bath is as ·follows: When the metal 
to be h~ated and tempered is plunged 
into the liquid and adjusted to the rod, 
a current begins to flow through the 
liquid to the rod, and a layer of hydro
gen gas immediately forms around. the 
submerged portion. This layer of gas 
introduces so much resistance be
tween the liquid and the metal that 
intense heat is thereby developed at the 

"Popula.r SC'ience 1lf ontltly 

lamps ·are mo tinted · ih a metal case 
' . 

opened at the front with a polished 
metal reflector in the back. ·Heat is 
imparted to the containing bulbs .of 
the lamps, and thence by radiatiCin to 
the surrounding air. · 

. . . . ... . . 
How Heat Is Obtained 

. . 
. - . .. r.. . 

In the non-luminous type, h'eat ·iS ~ 
obtained by the passage Qf current• .. 
through bare wire or metal strips 'of . 
high resistance, wound on tubes or : 
frames of porcelain or other highly re- . • • 

f.ractory substance, each tube or frame 
forming a heating element. Several 
heating elements are contained in ·a 
metal case from which they ar~ in- . 
stilated, and they are coupled.together 
by short wires so as to form continuous 
lengths of high-resistance material be- · 
tween the two terminals of the heater. 

In the red glo'v heaters the heating 
element is formed of a thin high-resist
ance wire spiral contained in a quartz 
tube. Several of these glowers are 

Figure 4 

surface of the 
metal. By adjust
ing the current 
strength and the 
time the current 
is allowed to flow, 
any required de
gree of heat can be 
obtained, even to 
melting the metal. 

Non-inductive effects are produced by 
making the current flow in a zigzag path 

fixed in a frame, 
and the frame is · 
mounted in the 
open front of the 
metal containing 
case. Quartz is 
as transparent to 
heat as to light, 
hence the bright 
red glow of the 

Suitable insulating shields placed over 
portions of the metal prevent the 
development of heat on surfaces that 
are not to be tempered. The heating is 
under such perfect control that the. 
tempering may be carried to any desired 
depth from the surface of the metal. 

Electric Healing Systems 

General heating by electricity can 
be carried out by three different sys
tems: by radiation, in the way that 
the sun warms the earth ; by convec
tion, by \Vhich is understood the direct 
heating of air by contact with a heated 
surface; and by conduction, which is 
the effect produced upon solid objects 
that are in contact \vith others at a 
higher temperature, the heat traveling 
along the material and warming it. 
The last named system is made use· of 
only to a small extent, but a certain 
amount of conducted heat is given off 
from any solid body that touches 
another solid body at a lower tempera
ture, and every heating appliance gives 
out a greater or Jess proportion of its 
energy in the form of conducted heat. 

In all ·electric heaters the heat is • 
developed by the material contained 
in the appliance passing through some 
form of resistance. They may be 
broadly classified as follows: first, 
luminous heaters, or radiators, second, 
non-luminous heaters, or convectors; 
third, red glow heaters. 

spiral wire inside the tube is not only 
visible, but the heat from it passes out 
to the surrounding air. A large surface 
of red-hot quartz is thus obtained, 
giving an efficient radiator of cheerful 
appearance. 

All electric heating devices may be 
classified into lighting circuit and heat
ing circuit devices. The lighting cir
cuit devices are those that take about· 
5000 watts or less and may be con
nected to the ordinary branch circuits 
without any special wiring. The heat
ing circuit devices require special cir
cuits, as ordinary branch lighting 
circuits are not of sufficient capacity. 
In such devices the heating circuits are 
arranged as closely as possible to the 
surfaces to be heated, so as to make the 
efficiency of conversion from electricity 
into useful heat as high as possible. 
Generally, each manufacturing com
pany has adopted a distinctive method 
of making and insulating the resistances. 

All heating resistances for use with 
alternating current should be non
inductive, as the production of heat 
depends only on the square of the cur
rent and the ohmic resistance; induct
ance would cause voltage losses that 
would result in no additional heat. 
Non-induc'tive effects are produced by 
making the current follo\v a zigzag 
path, as sugge~ted in Fig. 4; or, if the 
resistance is in the form of a helix, by 
making.the winding such that the cur-. 
rent must travel an equal number of · 
times ~ach way. aro.und the helix. 

The. applications of electric heat are 
very numerous. It is important to 
remember that the "same kind of elec-

/ 

In the luminous type of heaters the 
neat is obtained from two or more long 
cylindrical carbon filament lamps, 
especially designed for the production 
of heat rather than light. These . tricity',. i.S". used alike for lighting and . 

• · copyright !d material 
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Stop Snuffling 
Sntains, hawking-. 1-pittinc and 

couabln1 . Wtu- do you have 
ct.ianh any• •ayt Yoo were not 
bom with catarrb->·ou c.ontracted 

I it. Thi• oa o.o&ive, u:owbolc80mo. 
di1Aaroo&blo complaint. fa.atoned 
itaclf UPOll YOU and arew. N l\• 
turo in tryinK t-0 prevent moro 
eerlou1 OOMCQ.ueocce duo to t ho 
eon.c011tJon in ) ' OW' body. finda a n 
outlet. fo:r tho accumulated .,..,.110, 
by wa.y of catanb. You eannotcet 
rid of it. tho WllJT you are aoins
a:pra.>'a. loliona. e.:ou..flin& po•·de.rt. 

' dn1a1 and medicines won't etoo it.. 
You know cat&nb leadJl to other 
troublce-ee:rioua ones-t.b1'06t, 
lun1a., etomac.b. intcetinee--all bo
como a.fleeted . '\'ou cnn never e11 .. 
joy c ooJ health it you tia. .. ·e catarrh: 
y o u wo111t. be cfticient i.J1 unytlUna 
u Iona l\8 )"OU ll1t.ve catarrh. and it. 
d c trtlOtlil frum your pctitOon.lity to 
bo J1a.wklr11t &od &1uffin.g a round 
otl1era. 

Build Yourself Up 
Be Clean-,\1 bo1C80me-llea.Jth1• 

- Viril6. Oo at it the right. ~·ay
Nature·• •&.)•:no drugs. no modi· 
t!lnm. and )'OU beuiab eata."b frorr1 
youT qetcm. Let mt! show you how 
b)' my ntetbod o f be&lth buildinc, 
bod)' devcloplnc. called 

STRONGFORTISM 
lts J>rtLolicc uo·vcr fnils-it builflA 

new tlJMuo, civee brav.·1:1 and n1\1t1oele, 
STRONCFOR't. it i1lviaor11tee hcmrt action.l5t rc1)gtt1 .. 

The Perteet Ma.ft en• kidnc)'" and makes the bc>"'r~ 
n1ovo bythcir own oatural 11ren1:it1, 

it.. makee e'•ery orcan in 1~our ~ uulaat e to h~th. Ul?der 
t.hid kind of i.nOucnce, eatarrl1 auat• for good, M> will ~n.1upa
Uot1, indlgeetion. oervouaneP. palpi~~n. rupture. rhel1'!1a· 
tU1u, wa...k beort.. poor m cn1ory. pti)'~cal "f'·o~ess. ,.ltal 
108IC9.. el1ort. wind. 0:ud p_ll eor·t• a nd k ind.I o[ aalmentll an<I 
di.tordcn. 

lt you arc too atot1t. OT too thin. flat. cbcete<l. or Toun<I 
ehQu_lclorod--6t.rouafort.iAm will altar it.. It. will ma~o Y~ll 
srow j11 vigor t\:ld ,-irility-l\nd uc·rvous. energ1·-1t. "'•.'Ill 
rc.1.oro your vitality and k.ocp )'our fon:(.06. vital. No n)nlter 
,.,111~t. yo1tr oon<lit.iou iii n O\\' , nr \vlu~t hl\btta )' OU eontrnotod 
or indulacd in- I v.Till eltt>\v th4t. :voo, ~nu rcoe''" .yourSc.lf. 
Yot1 v.·ant. t o M etrong , l•cnltl1y-o ,~1nlo rotLn~ou v.•nnt 
\.0 l>o a ll that. n. man oua-ht. t-0 be J\lld ~ cno t_lnd v.·iU l!lh4>W y o11 
l1ow to make YOU1'8eU t ho mnn il1nt. 1.s d t'tilrablo f rom C\'(ltl' 
1tandp0int.. 

1'cll me )'our ailment ancl send ibrec 2c stamps to ~o,·er 
mail int: e:xpenats and 1 will &eu<I ) '011 mv book ••Promo
tlon and Conae.rvat.ion of Health , Strength and Meni.I 
En•rS"y,'' writs.en for 1·our iotcrHt. and w~llare. 

LIONEL STRONGFORT 
PhyBical and H ealth Specialist 

732 Park Bldg. Newark, N. J . 

BuUd "Mo·del Aeroplane th:\l wUI ftr 
likl':I •real orm. With IDEAL Seale 
Drawlnpi:a and lluUdinac and Fl1lnsr 
ln.1tr\lctlQn• you C!An ea.!1111 buil i:J 

. . exact Stt . dupllc•tca of W~r·.fnrnoua 
Acro1>lttno• . S.,nd oow ror DrawlnaA 'rY7J :'on~~//d~rt.1etlon15 for the One you want 

~ Curtlt• Mlllt1ry Tt'actor. Bl•··2 5c 
/ riot M onoplane1 Nieuport 

Monopt1tno, Ta uDe M ono
plaM. Curtiss Ff)in& Boat, 

Wrf&ht Biplane. Cecil PeollRace.r. ei.c 

Catalogue of IDEAL Model Aeroplane• 
and S uppliea, Sc. None Frff. 

ID«AL MROPl.A.~E & SUPPt.. y co •• SO·•• W•st eroactw.y, N. y . 

Telegraph Pictures 
BY ELECTRICITY 

A complete set of two macbines of 
this marvelous equipment for only 
$ 19.SO. Instructive, mystifyingnnd 
U!Kl:ul. ·rbll! picture or President \'ill· 
eon w•s telegraphed by these mnchlues. 
Picture tulegr,,plllng 13 tho coming 
&3lonoo. \Vr•te toduy. 
L J. LEISHMAN CO., Dept. H, 01dtn, U~b 

. -· 
for heating, although different prices 
may be charged for t he two services. 
The reason for a distinction in prices 
is based on economic considerations 
too complicated for discussion, the 
general idea being that, as_a rule, when 
the demand for artificial light is least 
it pays the central stations to offer 
energy at low rates in order to en
courage its use at hours when little 
power would other\vise be demanded. 

(To be continued.) 

An Auto~obile Ho~n Attached to 
• 

the Frame Out of the Way 

T o place the horn out of the way of 
the driver, an extension-rod for 

the push-knob was applied as sho\vn in 
the illustration. The horn is placed 

I 
I 
I 

I ' t. • I 

:·1 
• • 

' c ,. 
' I 

~ 
.Set 
screws 

/ 

" . ~-vpring-i 

V.+'i ron 
bracket 

·~iron rod 

~· 

The automobile horn is placed on the 
frame out of the \Vay and is worked 
by an extension rod on the push-knob 

on the frame out of the way, and the 
horn plunger is lengthened \Vith a rod 
which carries the push-knob at the top. 
A bracket is attached to the seat arm 
and a coil-spring placed between the 
bracket and the knob.- P. P. AVERY. 

---
How to Cut a House Number 

in a Board 

T H E house nun1ber shown is for the 
considerat ion of those \Vho like 

something a little different. I t is 
made of a piece of board 5 in. "ride, 2 ft . 
long, and ~ in. thick. The numbers 
are sawed out with a compass or key-

The house number is cut from a board 
like a stencil and hung in the porch 

hole sa\v, The board is for hanging 
from t he front edge of the porch; in 
such a posit ion the number may be 
read as easily at night as in t he day. 

Care should be taken to have the 
ties that hold the central portions of 
the figures run with ' the grain of the 
wood, as shown. If put in across the 
grain, they are, of coµrse, easily 
broken.-·EDWARD H. CRUSSELL. 
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You can't dodge 
the fact that you can't 
suc:ceed1lrithouttrain
ing-or that you are 
not paying dearly ~or 
what you D 0 N' T 
KNOW. ' Success
big pay-good posi· 
tions -only go to 
trained workers. You 
must train. , 

See what training 
will do for yau at our 
ezpen••· Start to WhY •ot study with the distinct 

understanding that · if ll'Y It 2 YO!l ~o not f eel you !Ire 
ga1n1ng money·mak1nit 

knowledge o.ft4r. taking ten examinatlona,. you 
can quit and not be out one cent. We bave to 
make 1rood. WlLL YOU TRY TO t 

Whether you need Speciafized Instruction 
in your chosen line. or if you lack High School 
training, you can g et it from the American 
School on the basis of satisfaction or money 
back. If we make good YOU MUST. 

llake Idle Hours Devote some of Brtn.i 7 OU Success the time ygunow 
wute to home s tudy and SUCCESS IS CER· 
TAIN. Get atarted and we'll make you make cood 
aa we have onr thooaands of atudeota. Do your
eelt a favor by cbecldnli and mailina Coupon tod4v. 

AMERICAN SC HOOL of 
Con•pondeJKe 

Dept. G-1201-A. Cbica•o 

Ex pin In how I can qualify 
for poeltlon checked. 

•..•.. Blab School Courao ...... 01~11 Engineer 
...... Electrical Engineer .•.... StQ&lp Enrlnecr 
...... Airplane Mechanic ...... Shop Superintendent 
...... Arebtteet . ~ ..... Businesa Manarer 
..... DraftBman .•.•.. Cert. Public Accountani 
...... Building Contractor ...... Bookkeeper 
...... Structural Entlneer ..... .sanitary Elnalncer 
...... llecbsnlcal Enalueer - ...Automobile E.Dclneer 

?\a.m6 ·~···· · .. · ···· · ·· · ·······~········-·········-·-·-·········· · · .. -·········· .... - -

Our Great Special ! 
Loftia Perfection 
Diamo11d Ring 

The Most Popular Solitaire Dia
mond Ring. Each Diamond is 
specially selected by ourdia· 
mond experts, and is skilful
ly mounted in our famous Cud ill l ...t•1•1 Ria;kl 
Loftis "Perfection" 14k solid g old 6-pro nA' ring. 
possessing every line of delicate gracennd beauty. 
A Ge nuine DlamOftd Is the - lnve-... t Into wfllch 
you can put your m oney. It constantly lncreaM-S In 
value a nd l••t• fo rever. Every article l isted In our 
Catalos Is d letlnctlve In rtchneaa and •••1ance. ao 
matter w·hat the price. 

There~~:!12.~~u~!:o~s!i~!!!?.~atchcs, 
J ewelry. e tc. Whatever you s.e1ect will bo Rent, ull shirr 
ping char gcs propoid. YOU SEE AND EXAM INE THE 
ARTICLE RIGHT IN YOUR OWN HANDS. u satis
fied, pay on ... flfth o r purchase price and keep it. bal
ance di\>ided int<> eight equal amounts, payable monthly. 

SPECIAL OFFER! IE~1n WATCHES5~:E 
That Wiii P••• Rallroad Inspection 

ONLY $3.00 A MONTH 
Our Catalog illuatrotcs and describes nil tho now watches 
- 15, 17, 19 21 , 2S J owols adjusted t.o temperature, isoch· 
ronism an<} positions. Afl siU?S for me n and \YOmcn. Your 
choice of tl1c r>OPlllt\r fnabionnble desig ns, Guaranteed 
by t.be fnc tor:v t o bo ucc::urotc ttmepfecos, in portect run· 
n1na order, ancl further 1iuarante•'<I by ua. 

OFTIS The National Credit Jeweiers 
• DEPT. H m. IOI I. $UTE sr~ CtUCAllO 

BROS&CO. :ra STORES"' LEADING emu 

CHEAPEST WAY TO GO 
Is on o bi<:yele - a doz~n miles for 
n cent. That' s why in Europe one in 
every six persons rides a bicycle, All 
armies use them b)'-tbousands. lt is the 
'vorkman!s street:car, with 1hc cost 
of the rides· saved. A complele out
door ~ymnaslum that keeps you 
fit in n:.Uld and muscle. 

f Mead'sFACTORYTORIDER 
~ Sales Plan Saves you SIO to 820 on all 

latest war approved Ranger modcb. 
SO Day• Free Trial and Free .. QelJvery. 

. TIRESPart•,Bepalrsathalfusual prices. 
Don' t buy until you cet our Big 

Pree Cataloir describinir all tlie wonderful new 
offer$, liberal terms and low price&. \Vrite a postal now. 

MEAD CYCLE COMPANY 
DepartmentH-109 OHICAC( 
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CARPENTRY 
and 

CONTRACTING 
5 volumes, each s~ x su inches; 
bound in American Morocco; 
flexible, handy style; 2138 pages 
and more than 400 illustrations, 
plans, blue prints and diagrams. 

T his S..vo1ume Cyclopedia or Carl)Cntry and Contmeting Ui t he 
very ln.tM'1-most com plete--moet praot.ieal work of ita kind 
ever publiabod. I t.- co••crs o·ven·thing ) 'OU neod to knO\\' about 
urpeotey' and lhc contra.clin1t busioc:'fJ8-1.t ex:s>ltlir1s e''e.r)• prob
lem, gt"Cflt or 8mA11-c,•cr>' moder11 flppro,·00 n1etbod gat.bared 
from bt1ndreda of different sources. 

The combined "'Ork of 25 " 'ell known men, eaeh an expert in hie 
o wn p!\r ticular 6eld , is what th~ c)•clooedia gi\•e8 you. Ever)• 
detail of construction i1 di.8euMcd thorou11hl>' Crorn t,l\e beginning 
of the olans to the finished buildiog-from huntble cotta,gea to 
l b.e largo, modem, fire-proof stnactul"Clf. 

No man engaged ae n eamentc.r or intercst«l in tho buildinl' 
and contra.cling busin66ff can afford to do w ithou t theoo booka· 
T ho)• will c rcmt-0 a nev.· earning .l>O"'·cr in )'Ou aud u, every man 
from tho cnroentcr'a h€!locr t-0 the head of t1\C bua-incas. E'rery 
C.hapter will give ),'OU I\ world o f \~Aluablo informat ion that )'OU 
could get only " •ith :i,•eara of ext>l"ricnco before. Deeiclee thia, a 
>'ear's conaultioE &en ¥iC<O in tho Americnn ·rechn_ical Society 
ia youno FUEE. 

This Is Only a Part of 

What the Books Contain 
Carpentl"Y (incl11ding e'•crythio.- f rom tho raw tim· 

ber fLOd toob to tho triroming and t11ming over to t he 
owner)-Stair Building-Stoel SQuil.ro--Pla&lerina a.nd 
Pa.lnting-~'lccho.nical Drawing-Blue Print Rcading
Architectuml Dra"·ing--Sheet Metal Work- Building 
$uperintendenee--UndeMC"ritera' Requiremenlt1-Roat
ing and Ventilating-Steam nnd Hot Water Fittin~
Saoita.r;v Applia11ct"&-Watcr Suppl)•- Dminage and 
Ven tina:-Dotr1ostio Hot \\rater Supply-llardware-
&timating-Contrnct.e and $peci6eationa-Lc~l !'l°"' 
latiorut-Buildioa Code--Gcnera.I Index and Review 
Questions t\nd bido:c to eael1 ,·olumo. 

F C It• 5 • Wit h t h"'"' books co•• ree OnSU tng ervICe !roo ol nil ehnr.io a 
$ 12.00 Con51.1lting 1'fen1berahip. If any QUC8tion vux.r.les you
"'rite ua. Otar COTJ>8 of Cxt)tlr te and engineers will solve a ny 
orob1cn1. Aal< a ll t.be Qltestions you want fo r o. wbolo year. 
Thia sen..-\ce ia ab90Jutel)• FREE. 

SHIPPED FREE! 
DON'T SEND ANY MONEY 

Don't t tL-kc our "'Ord for it tbn.t Lhcso boob will make m ore 
m one)' for )•ou. J,lnd 011t for l'Oursel! '"it.bout any cxoenao or 
obliga.tion by aendin.~ uis the cou PQ11 (with t he three li_nelf filled 
in) todnu. 'l'ltia wilt b r io& e.ll fivo vol11mes t<> you at once; you 
vay t h o am.all OXl>~ 003l.& '-'Od wo the11l R.6 if the.)' wer<; YOW' 
own for 7 d a.ya. Then if you think '\'OU wan t. to get along w1thou t 
the ad\•anccmcnt they will bring you. send thorn back at. our ex
pense. Jr you wan t. to keep them send us $2.00 &., 6nrt pa.y
mont. and S2.00 eaeh month until tho 8n;e<:ial introductory prico 
of $17.80 is p:lid: Tho regular p rice is S25.00. 

AMERICAN TECHNICAL SOCIETY 
Dept. CC1201 Chicago, U. S. A. 

r:---------, Anlerican Technical Socie~, Dept~ CC1201, Chicaco. 
I Ple.use sand 1no th., 5-Yol,1roe Cyclopedia or Carpentry and I 

Contn.ctius . ah.ipping charges collect. I will send you $2 

I in 1 da J.•tJ and S2 each month until t h«- special nric6 of I 
$17.80 ia pairl. and you will send me a r"OOei.o t showing th e 

I books arc ntino.. 
U I d t.oeide not to buy I wW rctum t.bG books in 7 de¥•· I 

: 
0
Name .... .. •• .•.•. • .• •• • • •. •. •• • •••••••••• • • • • · • • · · · : 

I Addreel . • • • • • • • • • . . . • • • . • • . • • • . • . • • • • • • • • • • • • • . . • . . • I 

I Reference • • . • • • • . • • • . • . • • • • • . • • • • • • • • • • • • • • • • • • • • • . • I -- ...... ~- _____ ...... 

Popular Science Monthly . 

A · Baseball Batting-Machine 
The baseball fan may still exercise himself with the 
bat when winter chills compel him to stay in~ide 

• 

By A. D. Goodrich 

I\ T a summer camp of an athlet ic 
n club there was co suitable field 
for playing baseball, and son1e of t he 
_boys manufactured a batting-ma
chine. With its help they could 
play their ball games on a small lot 
back of the camp or in the gy mnasium 
on rainy days. Any number could 
play; they seemed to get about as much 
sport out of it as in playing tbe regu
lation game, and the machine was in 
almost constant use. Such a machine 
can be used in the wint er for indoor 

• exercise. 
The materials for this batting-ma

chine are easily obtainable at a reason
able cost, and any boy with a little . 
knack in using the niost common car
penter t ools can make one in a few 
hours. The upright or score-board of 
the machine is made of good clear pine 
planed on one side, 12 or 1·1 ft. long, 
4 in. wide, and Ji in. t hick, supported 
by a base with braces, as shown in 
Fig. 1. 

The base framework should be about 
3 ft. square, with the bottom boarded 
over to strengthen it, and stones or 
bags of sand laid on it t o weight it 
down and steady it . At t he top a 6-in. 
strip is nailed to the back of the up
right, as shown at A, Fig. 4. This 
st rengthens the projecting piece B, to 
which is fastened a small pulley, C, that 
carries the line D. The line or cable 
should be strong, fairly heavy, but 
easy running cord- a good trolling 
fish-line is about right. 

fig.I 

Cr9<1uet ball 

fig.3 

-Padding 

foul ball 
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run 
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25tri e ---• _j-_ 
foul ball Out + 
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I Strike ±
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~ 

Fi9.2 
Details of the standard and ball for strik
ing and base for holding it firm to the floor 
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The weight at the lowlilr end may be 
either an iron bolt or a piece of lead·cut 
or molded to a pear-shape, and, when 
fastened to a line that is fully un
wound, hangs about 2 ft . from the 
ground. 

He is striking the ball t o make it 
record hits on the ma rked upright 

The bell may be one from an old 
alarm-clock or the t op of an old bicy
cle bell. This is fastened to the face 
of the score-board E near the top, the 
stem coming at one side of the line, 
which must pass freely under the bell. 

First, the bracket extending from the 
standard and support ing t he st riking 
arm is made. The horizont al boards 
are about 4 in. wide and 22 in. long, 
fastened 42 in. from the ground to the 
standard with a reinforcing piece of 
board at the back and a similar piece 
connect ing their forward ends. Two 
braces run diagonally up to the stan
dard and are nailed to it. 

The striking arm is a piece of wood 
18 in. long, 3 Y2 in. wide, and 1 ~ in. 
thick. Beginning a short way from 
either center, its ends taper so that the 
last 2 in. of their length may be whit
tled round to go into the. holes bored in 
two croquet balls. The balls may be 
held in a vise for boring the holes, and 
the holes should be a drive fit for the 
tapered stick. Glue should be applied 
before driving them in place. One of 
these balls serves as a striking ball, 
and is shown at G, Fig. 3. The ball G 
iS padded by placing strips of cloth or 
cotton batting around it and winding 
the whole with twine. 

The striking arm shaft J is merely a 
2-in. square of hard wood long enough 
to reach through the bracket boards 

ropynyht3d rr aterial 
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and afford a projection at either end, 
as shown. This projection should be 
of ·sufficient length at the striking arm 
end to permit the balls to rotate with
out striking the bracket board. At 
the other end it is long enough to place 
an iron washer over it and to drive a 
wire nail through the shaft to hold it in 
its bearings. The head of this nail 
should be removed. 

Of course, that part of the shaft 
passing through the bracket boards . 
and within them is made round, and 
the holes in the boards are bored large 
enough to permit the shaft to rotate 
freely but not loosely. These bearings 
should be kept well greased. The 
shaft engages the striking arm by a 
square hold cut .through the center. A 
nail driv.en into the shaft from the 
edge of . the striking arm secures these 
parts. 

The cable end is tacked to the shaft 
at one side, and so 'vound that it will 
wind up when the striking ball is hit. 
This ball, if it does not adjust itself, 
must always be turned straight do\vn
ward before it is batted again. 

Any number of players, equally 
divided to represent sides, can play the 
game. A toss is made between the two 
captains to see who will have the,choice 
of ins or outs; the outs stand aside 
until three. men of the ins have retired 
themselves, as in the regular game; 
then the outs take their turn at the bat. 

- It is \vell to have the bases marked 
out near the machine and the players 
take their places as the score is shov.rn 
on the board at each hit: that is, if 
the man at the bat hits so that the 
marker goes to 2-base hit (Fig. 2) he 
at once takes his position on second 
base; if the next man makes a 2-base 
hit he takes his place on second base, 
and the first nian steps home and 
scores a run; and so on through the 
gan1e. In other 'vords, the game is 
played exactly the same as the regu-

- lation game, except that the machine 
is used to take the place of the pitcher 
and catcher, and as soon as the 
boys get used t o hitting and scoring 
\vith the machine plenty of sport and 
also beneficial exercise will be the 

. result.'-A. D. GOODRICH. 

An Eye-Bolt Made of a Piece of 
Sheet Metal 

J\N EYE-BOLT being needed in the n construction of a small boat far 
from any place \vhere one could be 
purchased, the workman made one 
from a piece 
of metal, as 
shown. 

A strip of 
sheet metal was 
bent double in 
the exact cen
ter, and the 
ends again bent 

1° ofl
0 

ol 

fil I~ 
The metal bent to 
substitute an eye-bolt 

at right angles to the double shank left 
by the first bending. A hole of· suffi
cient. size was then drilled in the ends 
for screws.- L. B. ROBINS. • 

BePopular! MakeMoney! · 

Learn MUSIC at Home! 
HY envy 
y o u r 
friends 

FREE LESSONS 
money througl1 tl1e 
musical talents the)rde
veloped by our Home 
Training Method. t heir kn9vvledge 

of ho'v to play 
the piano, or
ga11, v iolin, cor
net, or any other 
musical instru
ment? 

Be talented 
yourself. Make 

Piano 
Organ 
Violin 
Cornet 
Guitar 
Banjo 
Mandolin 
Harp 
'Cello 

friends. Mal{e inoney. 
T each your children. 

You vourself can mas-
• 

ter any musical art right 
in your own home with 
the greatest ease. 

We have taugl1t thou
sands ho\v to play their 

favorite musical 
in s truments 
easily, quickly 

and thoroughly 
without a teacl1er 
just by following 
our New Improved 
Home Study 
·Method. 

_ \Medoawaywith 
the private teacher. We banish 
dr)' , tiresome exercises. We 
teach you by note. No num
bers; no tricks; a sound musical 
education. We make it as fas
cinatiI)g for you to learn, as it 
will be fasci11a ting for you to 
show your friends what a good 
musician you are. Our pupils 
are in dema-nd as entertainers, 
and some of them have written 

· to us that they are .making 
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IN 

Trombone 
Flute 
Clarinet 
Piccolo 
Ukelele 
Sight 
Singing · 
Harmony 
Saxophone 

Our free book tells 
you all about it. Read 
the letters in it, and 
vou will see that what 
• 

others 11avedone easily, 
you can also do easily. 
More than 200,ooomen, 
women and children 

have-learned byour system. Best 
of all-we give you all lessons 
free. Write at once for particulars. 

MUSIC LESSONS FREE 
--ACT NOW 

Just mail the coupon. Because we 
need one pupil in each locality at once 
to help us advertise our marvelously 
easy system of teaching music, \Ve offer 
for a limited tin1e our lessons without 
cost, and charge you only for postage 
and sheet music, a small sum weekly. A 
1nusical education in any instrument 
for the price of a movie ticket each 
\veek? Beginners or advanced pupils. 

This offer is too important to hesi- / • 
fate over. Get the proofs, facts, 
letters from our pupils. · Get our / 
fascinating, new book just is- / 
sued, together with our as- .I 
founding offer. All of these ' 
come to you FREE. Just / U S 
drop us a postal or mail SCHOOL OF 
the coupon today. / MUSIC 

U. S. SCHOOL , 81 Brunswick 
/ Bldg., New York 

OF MUSIC / GENTLEMEN:- Please 
81 Brunswick / .. sen~ me your fr~e book, 

Music Lessons 1n Your 
Building / Own Hon1e," and particu

New York,, . Jars of yo1;1r o~er of free lessons 
, 1n any musical instrument. .., / . 
N at1ie •.......•.. •. . .•• . .••••••• 

/~Address . ......................... . 
# City . . ......... ........ . State ......•• • 
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AUTOMOBILES AND ACCESSORIES 

JiYDRONlZER-lnsures clean plugs, consumes car
bon. saves gr...olinc, saves repairs and Is easy to sell. Money 
back guarantee. F1ts nll cars. :E'ords do 34 miles to gallon. 
Thousands to use. Have attractive propoeltlon !or ener
getic and rcsponslblc agents, 4lso . unique advertising. 
Agents' price permits wholesaling and retailing. \Vrlte 
!or free llterature. Ftlestedt 111an'\11acturlug Company, 
2933 \Y. Lake St., Chicago, llllnols. 

CONVERT your bicycle Into a motor-<wele at small cost 
by uslog Shaw Motor Attachment. Catalog free. Shaw 
l\Hg. Co., Dept. 180, Ca,lesburg, Kansns. 

PATENTS for automobiles a•e ln ~rent demand. \Ve 
have s pech\1 Automobile Depar tment In cbar~e of experts 
who nre tn touch with demands of trn.de. Write for free 
lllustrnted Gulde ll~ok ."Row to Obtain A Patent." Vic
tor J. F.vans &. Co., 172 Ninth, \Ynsb.lJ1"ton. Dlstrlct of 
C'Alhtmbla. · 

BATTERY Charging pays hlg profits. City current.q or 
gas eoglne operates. Easy terms. Hoberts. Troy, Ohlo. 

INSYDE Tyres. Inner armour for Automobile Tires, 
1>reve11t 11unct11rcs anu double mlleaite of nuy tlre. Ltberul 
protlts. Detalls free. American Acc-essorlcs Co., Dept. 
97-A, Clnelnnatl, Oblo. 

TIRES-Double Tre.~ Guarantee for Sood service. Ab
s~lutelY Puncture-Proof. Big-Strong-Extra heavy 
30<3 tire, S5.50: 30<3 ~ , $7 .00; 33x4, Sl0.00: 34x4. SI0.75; 
36x4 ~ , Sl3.00: 37x5, $14.00. Dlg saving on other sl•cs and 
tubes nlso. Trade ln your old tires. Discount to deniers. 
10% deposit reaulred o n C. 0. D. orders. Send for list now! 
State slze and bead of t.lre. ll1ax Llbcn &. Co., 205P \Vest 
48tb Street. New York. 

TIRES At \Yholesute~'>end For Prices on guaranteed 
tlrcs and tubes. Lowest prlcoo on earth. Overton Tire Co., 
Box P, Oelwln. Iowu. 

"GAS-SOT," gives You 15 to 40% more mileage and 
ellmi.Jmtes carbon. Money back Guarantee. 100 tablets 
trent one hundred gallons gasoline. Price One Dollar. Live 
agents wanted. Ona-Sol. Dept. B. Wakefield, Mass. 

l\'fORE Power. less fuel, no carbon. No mystery, plain 
!nets. results guaranteed. Write for booklet. No-Lenk-0 
Piston Rlug Company, Btlltlmore, 111 aryland. 

VULCANIZING auto-tlrcs Is DOW II growing i>nd pro fit,. 
able business. Easy to learn. Instruction book SI. 
Plants sso to S300. D etails rree. Equipment Company, 
302 Stb S treet. f;lnclnnatl, Ohlo. 

·1~rn.F__.S !.( less. RttY direct at mn1111racturcr's price. 
G11nru.nteed 6000 mt1cs. Sblppecl prep1.t<I Oil ~\J)oroval . 
~·lotorist Agents 'vo.nt,e<.I. " 7rlte today. Give s lr.c or tires. 
Liberty Tube & Tlre Co .. $42 Grand Avenue. l{ansr... City, 
?vl isso11rl. 

AUTO Motors an<l Supplies. Bulok-Rupp-Franklln
~1lcblgao-Evcreti.-lloth water and al.r cooled ll1ot0rs 
530.00 each and up. Bosch l\1agnctos-S!O.OO each and up 
- Presto Trutks $5.00-Cous S3.00-Carburetors 55.00-
Electrlo Bead Lamps S4.40-Spot Ll1<hts S3 .40-ll'lotor 
Horns 52.85. Alr Compressors , etc. Write ror Bargnin 
List second baud au to accessories. Jolmstoo, >Vest l!:od , 
P ltt.sburgb, Pennsylvania. 

\VlLL 1mrclt :>so good nu tomoblle accessory, or handle 
s:unc o n royalty basis. F. R. Com11any, Box 67, S tation n. 
Clevelf1nd, Oblo. 

:v11t. AD\TEA.'r1si-; 1t: If you knew as much abou t the 
pulllng-po wer of Po pttht r Selence J\1ontbly as the ad
vcrtisera re:1rescoted tn lta columns. )1011r ad\•crtlse1oer1t 
\\'OU1<1 be t1'I t?llS space. ,,re will be glnd to give YOtl son1e tu
tercstlog lnformtLtlon about tills department. Mny we? 
D . ,v_ eout,100. 225 \\" est 39th Street. New York <...1ty. 

FORD ACCESSORIES 

l"OltDS Start -~y lo Cold '\Veather with our new 1919 
e.arbt1retors. 34 mllcs per gnllon . Use cl1eapest ga.CK>llnc <>r 
h1llf kerose1lc. Iucreasecl po\ver. St,ylcs for nny moLor. 
verv slow on Wgh, /;. ~tacit lt yourself. Big proOta to 
ageitts. l\•tone)' back S'll'Lrantee. 30 d!l}'if trial. Alr
FticUon Cn rburetor Co .. ·500 J\ladlson, Dayton. Oblo. 

DEALERS: If lt 's for a "Ford" car we hn.ve lt. " ' rite 
tor price list. Universal ~1otor S u1>1>IY Compn.ny, ' VWte 
P lains. Xew York. 

J>F.~100:-ITAULE Outnts complete. 512.50. De-
mountable sets. 55.50. Good agents proposition. I<able, 
\\' .-st End . Pltls\>urgb. 

SUNLIG HT for Fords! l\rlgltr light all speeds. With 
cllrnm~r. $2.50 g1111ra nteed. 100% Profit !or a.gents. Sun
ll~h t System Co1npany, tr.OS J ... ytton Btilldiltg, ChJcago, 
lllinol•. 

flPEC lAI, prices on l"ord Tires: 30x3 , Sl0.50, tube, 
S2.25; 30x~~ . 512.50-tube, S2.50. John A. Martin, Aber
deen. South X>nkota. 

ELE CTR£CAL 

111At<E Dry Blltterles. Shnple, pract.lcal Instructions 
with blue print, 25 cents. Dlrlgo Sales Company, Bath, 
:\I alne. 

I NVENTORS. send sketell and dcsoriptlon or your in
'·c 11tlon for advice regarding 1>a.tcnt. pro tection. No charge 
tor rhls se.r\'lce. 20 years exfJerlence. Prompt persc>nnl 
ser,rice. Patents 've secure ac \'Crtlsed wltho11t charl{e tn 
Popular J\1eehanlcs l\1ngllzlne. Particulars free. Talbert 
& Tnlbert, Patent Lawyers, 4675 Talbert Bulldtog, \Vasb
lngton, D. C. 

GJ,;NERATOR.S. motors. elcctric•I supplies. Illustra
ted list free. Hyre El~trlc Company, 629 BK South 
Dearborn St.rect. CWca.~o. 

\VELDING 

)VELDING Plants, $25.00 to $300.00. Desl1<ned for all 
purposes. Small cash pnyment. bulanr.e three to six montlls. 
J~vcry me<:banle or shop should have one. Bermo Welding 
Co., Omah.~. U. S. A. 

MlSCELLANEOUS 

ELECTRICAL Tattoolnl( Machines. S3 S5. and $7. 
Catalogue for stamp. J . H. Temke, 517 Central Psm., 
Clnclnnatl, 'Ohio. 

AVlATION 

PATE~TS wanted In Aeronuutlcs. U. S. Government 
soendlus: mllltons In this class for Army nod N avy. Our 
Aeronautical Department will give run Information on this 
subJect. \Yrtte for our free book, "How to Obtain A 
Patent." Victor J. Evans & Co., 17U Nint h, Washington, 
District of Columbia. 

MEN: Learn aviation. motor mechanics 11Dd aeroplane 
buUdlng. Earn Sl.00 to $2._00 hour wbeo s.kllled. \Voncler
ful future. Big government plans. Write. 111olcr Avhltton 
Sc:hool, 105 South ' Velis. Chicago, Illlnols. 

BUlLD that new airplane now for tbe coming flying sea
son. Write for cntnlogue "K" ancl bargain motor. Send 
12c In st.amm to America's oldest aeronautical supply 
bot•se. Heath Airplane Company, Chicago. 

BUILD the \\1arlnctte i\1onoplane; use motorcycle en
ltlne. Stamp ror pn.rtlculars. M. Meyler, 218 E88t 111aln 
Street. Kalamazoo. J\1lchJgan. 

TRADE SCHOOLS 

H lLES' \Vatebmaklng and Eol(ravtng School. the largest 
and best eoulpped school In the \Vest. 717 Market Street. 
Sau Francisco, California. 

1mumm11llllllllllll!!ll!Pm!Ullllll1Bmllll!N!hlllll1ll!lmm1m11111ns11lllJ 

~ Popular Science Monthly, 
5! 

al 225 West 39th Street, 
New York, N. Y . 

Gentlenien: 

Your magazine i s one of four 
that have netted us almost 2,000 
inqitiries for our agency propo

§1 sition during the past few months. 
I We receive orders from a large a percentage of those with whom 

your magazine has piaced its in 
touch. 

In addition to our agent adver-

1 tisement, we have been using one 
under the heading of "A<lding 

el Machines" to secure orders from 
general trade. 1VI ost of the people 
that are interested in this adver
ti sement send their dollars alo1ig; 
and of those that merely inquire, 
our fallow-up succeeds in, selli1ig 
903 . 01tr ads in your magazine 
are so satisfactory, that we have 
decided to. itse the1n for everything 
to which they can be applied. 

Very respectfully yours, · 
~ L. J. L E ISHJ\'IAN COl\iPANY. !ii 

LbllltWllllUl1lllllllllllllll1illllllllHU:ll111!:131Qlll!!ll•l,,,l .. lB.J 
D UPLICAT£NG DEVICES 

"1110DERN" Duplicator- a Business Getter. $1 up SO 
to 75 copies from peo, pencil, typewriter: no glue or gelatine. 
35,000 firms use lt. 30 dnys• Trial. You need one. B<>oklct 
Free. J. V. Durkin & Reeves Company, Plttsburi;b, l'a. 

l\1H. ADVl>RTJSI';R: 11 you knew as much about the 
pulling-power o f Po1>u lar Science !\1outbly as the ad
vertJsers re prescnte<I 1I1 its colt1mrls:, your fidvertlScrnent 
would he in tilts space. \Ve wtll be glnd t o g lve you some ln
terCRting in!ormatlon about tills department. May we? 
D. \ V. Coutlee. 225 \Yest 39th Street. New York Cl t.y. 

MODEL S AND M ODEL SUPPLIES 

TO a.\'Otd mistakes. I0\1elft,ors sl1ould bn.\•e correc~ n1otlels 
maclc before fi ling for patent. \Vrlte Adam Fisher i\>Ug. Co .. 
183E . St. J,ouls. !\flss1)url. 

!\IANUF ACTURJNG 

SPECIALTIES or all kinds manufactured for market. 
Write Adam Fisher i\>lfg. Co .. 183F. St. L-Ouls. !\Ilasourl. 

SOAP Saver! Ne\v invention ! .Pnte11t applJcd for. 
}'or sale or royalty. Maoutacture!"ll write at once! N .. I. 
Ward. 7 111Yrtle Street. Bellows Falls. Vermont. 

HA VE )rot1 an Idea to develop. a mJLChJne to perfect. a 
proauct to be manuract.ured? Do you need specltll machin
ery to red11cc the. cost. of yo11r product or a first class model 
bu il t, tools, dies or any l<tnd or machine work? If so, send 
tis n. carcl for our 11111stratecl booklet ror mnnufactt.trers nod 
ltl\•entors. Centritl Machine Works, 1911North12th Street. 
St. Louis, l\•llssourl . . 

FORMULAS & TRADE SECRETS 

FORllfULAS-All klnds-Ynluable Catalog Free. 
" Bestovnll." Rox 543-PS., Chicago. 

WILL rurnl8h a typewritten, guaranteed Formula o r 
Trade Secret for any PU<J)()SO for only 25c. !'!to.to exact 
requirements enclosing coin. Raymond, 1354$ Cent.ral 
Clevelllnd, Oblo. ' 

101) 

MOTORCYCLl':S, BlCYCLES. S UPPLlES 

l\•IOTORCYCLES all makes, S25.00 up. New bicycles 
at bl1t reduction. Second bnn<J, SS.00 up. lllotors. motor 
attachments, Cycle motors. "mlth motor wheels, etc., 
120.00 up. New part.s to nt all makes carried ln stock . 
Second hand psrts 1wod as new 50% discount. Expert 
repalrtnJ?, on magnetos, generators, transmtsstons. ~1otors 
overhauled Sl0.00 up. Henderson motors our specinlt;v. 
' Vrlte for bi!t hargaln bulletin. Amerlcae ll!l otor Cycle 
Company. Dept. a. Clllcago, 

BARGAINS ln used Barley, Excelslor, Henderson and 
Indian MotorL'YCles; coodl tloo guaranteed. S40.00 to 
$2/iO.OO. \Vrlte ror terms and new buUetln. Charles A. 
!\1crkte, 162 North Cllntnn ..-\venue. R ochester. Ne,,: ' "ork. 

WANT to sell that motorcycle or your'8? I havo a method 
that bas sold many. Write today for details: a PCStcard 
will do. D. w. Coutlee, 225 West 39tb Street, N ew York 
Clty. 

CONVERT your bicycle lnto a motorcycle nt small cost 
by nslng Shaw Motor Attachment. Catalog rrce. Shaw 
1\1!1<. Co .. Dept. fl8. Gal.,..bttr1:. Knosos. 

T RANSFER nameplates for motorcycles, etc. Samples 
and quotations to dealers only. Globe Decalcomaole Com
pany, Jersey City, New Jersey. 

GRANDFATHER'S CLOCKS 

GRANDFATHER'S Clock \Vorks $5.()(l. Build your 
own cases Crom our free lnstructJons. £ ,•erybod)' wante 
a ball clock. You can make good 1iroflt bulldin1: artistic 
clocks for your lrleod~. \Ve rer>lace worn-<>ut wo rl<s tu old 
rJocks wlth worl<S having chimes at money saving pr!ces. 
\Vrlte ror folder describlnlt the most beautiful bnll r lock ever 
sold at $25.00. Clock Co .. Nlcetown. Pennsylvania. 

MOTORS, ENG I NES, MAC HINERY 

BLUE Prints. Cnsllngs: S mall Engines, Steam, Oas, 
Circulars, StBDltl. U niversal Oas 111otor Company, J\1onnd
nock Block, Chicago. 

SMALJ, Motors and Generators: 1000 New ll1otors and 
Generators from bn.nkruptey stock-UH. A.C. :Sl S.50 each 
- M H.P. 530.00. Battery Charging Sets-Robbins & 
Myers New o utnts all sizes, S30.00 each and up. CbargJog 
J,igbtlng & Moving Picture Arc Generators SI0.00 each and 
up. l\>lotors tor all pJrn.ses of current. Immediate Delivery. 
Less than M r egular prlCCR. \Vrito for late Bulletin. J·ohns
ton, West E ncl. PJttsburA:li. Penna;1lvnnia,. 

GENERATORS. electric motors. All k inds. Freo 
Illustrated list . Hyre E lectric Company, 629 C \V South 
Denrborn Street. Sfltlcai:o. · 

TELEGRAPHY 

TELEGRAPHY nod r :lilway accounting taught tbor
o~hlY and quickly. Un 1>rececle11ted demand !or both 
se~es at hlg salarlc.~. Oldest a nd lo,rgcst school-established 
45 years . Catalog tree. Dotlges Institute, Second Street, 
Valparaiso. In<llamo. 

TYPE,VRITER S ANO SUPP LI ES 

LARGEST s tock or T ypewrlt<>l"ll ln America. U nder
\VOods, 'vay under manufacturcr"s prices. Rented anv
where. ap1:lylog rent on purcllnse price: free trial. Tnst.8.1-
ment payment desired. Write tor eatnlORue 11. Type. 
writer Emp0rh1m (Estuh. 1892). 34-36 West Lal<e Street, 
Cbkngo, llllnols. 

NEW. rebullt ancl s llgllty used Tyr1ewrltcrs Sll up. 
Portable Macnlnes SlO up. Write for o ur C <italog 25P . 
Berno Typewriter Co .. 58 \V, \Vasl1lngtou St., CWcago. 

ADD£NG ll!IACHI NES 

WONDER.t"UL Acldl11s:: rv1aol1ine seve11 colum1is capaci
t;r, only one dollar. Adds and multiplies us Inst as tbe 
fin,gers will move. TltOtlS!.l.Dda being sold thrC\t1gt1 dem<>D
stratlon. L .. J. Lclsbrnnn Company Dcp't L .• O~dcn. Utah. 

I NVESTIGAT E Marvelous Cnlculator Ad<ilng Macblncs. 
Subst:racts. mult11>lles, ell vldes au to ma tlcally. \\'ork cq unls 
$300 m,~chioe. Price $10. F !ve yoor gt>nruntce. Tllustru.
ted catalog and trla l o ffer free. Calrulator COrpera
tton, Grand llt11llds, l\·ltchlgan. 

AO V ER T I SING 

YOU R adver&lscmeut lo the classlOed columns of the 
F.lectrlca l Experi menter, Science and l uvent!on. w ill ren.eh 
the very class of men you seek . ClrculnLlon 100.000 net. 
Rate 6c word. The Electr ical Ex11crhnenter brin~s pos!tive 
results. For proof, address Classified De1:artment. 233 
Fulton Street. New York. 

WHAT'S wro ng wltil your sales letters :wu rouow-up 
liOOrature·? Send complete set tor critic ism and re,•islo11. 
\Ve'll mnl<e It rtghil Criterion Letter Service, West New 
York, ~C\V Jersey . 

SPECIAL! Inch display rulvcrtlsement 100 magazines, 
tl1rlcc, SS.OO. C-Oast to Coast Syndicate, Atiant.lc Clt.y. 

LABORATORY EQU1PME1'1T 

-,,~-~PERf'.'i.JE~TERS. Equip " chemical hiboruto ry. lri
vcstlgnte ow· complete !Ines o r apparatus. cltemlcnls, glass
ware. minerals and other laboratory supplies. Clarence 
Appel. Mntbews A venue. Knoxvllle, Plttsburgb, Pennsyl
\fant11. 

FLAGS 

.FLAGS: 3xS feet Inst color A merlcnn !lag, Sl.00. Also 
lari:er slze.q. Allied and "\Velcom o Home" flags, all sizes. 
Jensen, ~42 W. 42., New York Clty. 

" T WENTIETH CENT TTRY BOOK OF RECTPES 
FORMULAS AND PROCESSES"-Thls book gives you 
the lnrormatlon that represents tbe collectlon or years and 
the expenditure of thousands or dollars. Contains complete 
directions of making everything from simple glues and ad
hesive t-0 tbe tanning of le.~ther. the making or Photographic 
rnnter1als. perfumes, soaps, plntln1< 01 sliver nnd itold . work-
1n<1 o f metals. etc. 800 Pages. 10.000 Selerted SullJects 
Pr!ce S3 ,00. Book Department. Popular Rctence Monthly. 
~20 West Thirty-ninth Street, New York. ' 

_, 
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Why You Sho\ild Use Both Eyes 
- When· Sho·oting 

• 

• 

T H ERE is a great deal of contention ·. 
among shooters as to whether it 

is ' better to shoot with one ·eye closed 
or both eyes open. The diagram will 
prove that it is best to shoot with both 
eyes open, since, in using one eye, 
there is some.where in the range of 
vision a blind spot. 

Hold the diagram at arm's length, 
close one eye, look st eadily at the cross, 
t hen slowly draw the page toward your 
face. A position can be easily found 
where 'the bird in the picture will 
vanish. Open t he closed eye and the 
bird \vill be clearly seen as before. 

Everybody has a blind spot, and that 
may be where the aim should be 

This sho\VS not only that there is a 
blind spot when one eye is used, but 
that the blind spot for both does not 
coincide. Therefore bot h eyes should 
be used in shooting, so that the whole 
range of vision will be clear and distinct. 

·suppose that you are about to shoot 
at a bird thirt y yards away, and shut 
one eye; you are blind covering a space 
of several feet. If the bird flies through 
that blind spot he will fool you every 
time. Clay bird breakers and game 
hunters are learning to shoot \vith both 
eyes open to get. the maximum efficiency 
for accurate shoot ing. Because a 
moving .target has to be led wit h the 
gun muzzle, it is a mighty easy thihg for 
the wing shooter to lose his bird 
because the lead placed his target in 
his blind spot.- F. E. BRIMMER. 

Grinding Broken Hacksaw Teeth 
to Prevent Slipping 

HACKSAW blades that have a few 
· teeth broken out may be re-
stored to usefulness without stripping 
the remaining teeth, by grinding the top 
off the adjacent on each side of the 
broken section, and grinding three or 
four teeth on a slant extending from 
the bottom of the broken ones to the 
top of the ones that are whole. 

In grinding saws for special purposes, 
blades without any set are sometimes 
required. These may be made from 
stock blades by resting them fiat on 
the emery-wheel and grinding the 
teeth down to the level of the body. 
Many \Vorkmen put the blade in the 
frame for such work, but this increases 
the ·breakage. The blade should be 
taken out of t he frame and held. in the 
hand, so that it is more or less self
adjusting. Strained in a fr~me as for 
sawing, the tension is such tha~ th.e jar 
of the emery gr11.ins striking it b.reaks the" 
blade just as if a hammer had struck it. 

. ~- . '' 
I • 

PRl~lNG, ENGRAVIN G, !'.fUL TIGRA~~l.~G - . I .. STAMPS AND COINS 

GOOD Printing at low prices; · 1.00'<> goO<I letterheads, 
envelopes, card.s. blllbea<IS, labels, circulars, $2.50; samples 
tree; catalogues, booklets and circulars out s pecialty • 
i:;ruest L. Fant us Co. 523 S. Dearborn St., Cblcago._lll. 

100 CARD!:!, Business, Pro!esslonnl or Socia~. also lmlta-· 
tioo leat11er card case, ror 60 cents. 1\1 . F . Devull'ey, Print· 
Ing, P.ngraving, Rubber S t.amll6. 31 :t.1lddlc Street, Geneva, 
Nevo• York . · , · · 

125 Letterheads. envelopes. bWhead.~. tags, or cards, 
75c postpaid. Printer-Laborde, l\1ansura . l.oulsl.~na. 

100 Bond Notebeads. 4 llnes"'-and 100 cnvelopesi pre11aid 
$ 1.00. Southwestern , 1413-B i:>erendo, Los Ange es. 

ACTUAL T y 1>0wrltt.en Letters, beading black, body 
purple 100, Sl.15; 500, S2.00: 1000, S3.25; 5000. s 12.oo. 
Artus Letter Shop, 409 Chestnut Street. Milwaukee, \Vls
cons!n . 

NF:\V large catalo1t or attractive Gummed Labels anri 
advertJaini: stickers free. Royal Label Company, 414 
Cherry, Phllo.delpbla. 

~fR. ADVERT ISER: Tl you knew as much about the 
puUin~·power or Popular Science ?vlontbly as the ad· 
vertlsers represented In Its oolumns. your advertisement 
would be In tbls snA.re. \Ve will be ~lad to give you some !n
tercstlru: infor mation nbotit this dcpartme11t. l\•fny "¥te? 
D . \.V. Coutlee. 225 W~st 3Qtb Street. New York City. 

AUTHORS- MANUSCRIPTS 

WRITERS: Stories, p oems. phlys. etc .. arc wanted for 
publication. LIU>rary aureau. 117. Hannibal. l\11ssourl. 

WRITE ror 11e,vson.11-ers nnd ma~ailncs. Iltg Pay. l~x
perlcnce unnecessary; details !rec. Press Reporting 
Syndicate. 400. St. Louis. 

M ANUSCRIPTS typed, lowest rates. Editorial criticism 
and revision: Our booklet aids ambitious writem. l\1alled 
tree. Story-Cra.n , \Vasblngton, D . C. 

EDUCATIONAL AND INSTRUCTION 

WANTED- New Ideas. Write for 118t of Patent 
Buyem and Inventlona \Vanted. Sl.000,000 In prizes 
oflered for lnve11tlons. Our four Books sent tree uoon re
quest. Vl~tor J. Evans & Co .. 178 Ninth, \Vl\Shinl!ton ,D.C. 

MOTION PICTURES 

FREE TO Writers-a wonderrul little boOl< o! mone)•· 
making hint.,, sugl{est-lons, lcieas: t he A B c or successrul 
story and play·wrltlng. Absolutely Free. Just 1>cldress: 
\Vrlter 's Se"rvlce, Dept. 6. Auburn, N . Y. 

WRITE Pbotopla)•s: SSO eacb. Experience unnecessary; 
details free to beginners . Producers· League. 194, St. LouiS. 

ELECTRIC Ar~ Generator halves expense. Your engine 
operates. Easy terms .. Hober ts, Troy. Oblo. 

PHOTOPLAYS \Vnnted. Big prices paid. You can 
write them. \Ve show ~·ou bow. Free paniculars. Itex 
Publlshers, Bo:t 176, F 9, Chlcl\go. 

PHONOGRAPHS AND SUPPLIES 
• 

BUILD your Pbonoi:rn.pb. "Perfection" high quallLY 
spring and electric Motors, T one Arms. Reproa uccrs. • 
\Vonderful results. Big s:.vlng. New cat4\log a nd building 
1.nstructlons malled ror ten cents. Indiana Phonograph 
Supply Co .. Indianapolis, Indiana. 

PHONOOltAPH Ownem: Test our wondertul, new Ring 
P olnt needles. Buy at wboleeale prices and make money 
selllng to )'Our fr lend.s wbo hear ltO\\"' they improve to11c. 
Sclentlllc method. lmPOrt.ant discovery~ very in teresting. 
Single needle plays 100 records. Send 2ac for samples and 
special oiler. B. Kenyon Company, 31 Union Square, New 
York. 

CAMERAS, PHOTOGRAPHY, S UPPLIES 

MAIL us 15c with :i.ny si•e Fiim ror development and 6 
velvet prints. Or seod 6 negatives a ny size and l l>c for 6 
prints. 8 x 10 mounted enlargements 35c. Promot, pertcct 
service. Roanoke Photo Fln.!slllng Co .. 212 Bell A venue. 
Roanoke. Virginia . 

NEW 'Book-Just orr Presit-Frec! 1Tbe title Is "Sensn· 
tional i\1oney-Saving Bargains." Sh0\\'8 scores upon 
scores 01 sure ways to cut a big slice orr the price or all 
kinds or Ciuneraa, Lenses. Kodaks, Supplies and Ac~es
sories. Get a copy. It wlll open your o)•es - make it im
possible ror anyone to tool you with high prices. Write 
us toda)' . David Stern Company, 138 Davsco Building, 
1027-29 JVIadlSon Street, Chicago, U. s. A. 

KODAKERS: How would )'OU like to get a 9xll en· 
largeme11t oI your best negatl \•es Free? Drop us a cru-d oo'v 
asking about lt. Films devclopecl lOc per roll. Prints 3. 4 
& l>c each. Fords Foto Studio, Ellensburg, ' Vnsblngi.on. 

MUSIC AND SHEET MUSIC 

BONO Writers: Submit your song-1><>cms now ror !rec 
e.xamlnatlon and advice. Valuable booklet explaining our 
original methods of revising, com1>0slng, copyrighting and 
facllltntlng tree publlootlon or outright sale or songs. Sent 
1;-r ee on p0st.a.l reQue$t. Lear n tt1e tr'uth from a reliable 
succ«1s!ul coneeni. SatJsfactton guaranteed. Knicker
bocker Studios, 168 Gaiety Building, New York. 

\VRI'fE tbe words for a. Song. we "·rite music, guar
antee publiSllcr's accep!4l.nce. Submit poems on patriotism. 
love or nny s t•b.iect, Clloster M usic CO .. 538 South Dearborn 
S treet, Suite 111, Chicago. 

WRIT E a Song-on any subJect. I comlJ()f!C music 
and i:uarsntee publlr.at!on. Send words today. Thomas 
Merlin, 238 Reaper Block, Chicago. 

' VRITE tbe Words for a Song. We compose music, 
secure eopyrtgbt and submit copies to leading publishers. 
Submit poetnll now-<>xamlnatlon free. Broadway Studios. 
1210 Fitzgerald Bldg., New York. 

LITERARY 
, 

SP F.ECHES. essays, distinct ive advertising letters, 
pamphlets, and special ·articles prepared for all Occn81ons. 
500 words $1.50. Gr.rtrude Sanborn. 778 Farwell A venue, 
Milwaukee, \Vlllconsln. 

DIAMONDS, WATCHES, JEWELRY 

FREE-Belentlftc Oem. Rivals diamond . Clear wblte, 
brl\llant. flaalling. deee1,•es exper ts. Free exa·minatlon. 
Write for booklet t odav. H arold Lnchman Co., Dep't. 
9201, 12 N orth l\1lcblgan Avenue, Chicago. 

--:;i"'os"""'".'-ee=-n-it..,f-ne-· -::1'.:-o-re""'ig-n-""s""ta_m_ve---=M-=e-x""1eo--=w=-a-r--=1'"'9s-u-e. 
Venezuela. Salvador· a nd lndla Service. Guatemala, China , 
etc., only ' 0c· Finest Approval Sheets 60 '7,; . to .80%. 
Agentg 'iVani..;ci. Bii\ 72-(lage Lists Freel \Ve' B)!Y Staml)6. 
Est. 25 years. C. J::. Bll58man Stamp Co .. Dept. f;!>, St . 
Lollis. · Missouri. . '. · 

· FREE, 25 dlllctent United 'States with 60% approvals. 
E nclose oc. 100 dlJ!erent United States 25e. Seldenberg, 
Beecb~.r , lWnols. · · 

START Your Own Stamp Business I Our trade in Africa, 
Borneo,. China. Philippines brings thousand• rare staml)6. 
~·lake Big i\1oney selling them. Send 50c for sample stock. 
Celculator Corporation, Grand Rapids. l\'1lcblgan. 

OLD coins. I arge Fidl Selling Catalogue or colnB for 
sale rrec. Catalogue quotln<r prices paid ror colna, ten 
cents. \Vllllam Besslcln. 101 Tremont Street, Dept. P, 
Boston, Massachusetts. 

FREE. 60 dliTerent stamps !ncludlDlt Newfoundland. 
Clllna. Japan, l'vlextco, etc .. to appllcan1s tor our blgb grade 
approvals. Send 3e stamp tor return posto~e. Tbe 
Edgewood Stamp CompAn:V, Dept. i\1 ., Milford. Conn. 

S'l'AJVIPS. 61 All Dlllerent. 3 eent.q, l'vleotlon paper. 
Quaker Stamp Co .. Toledo, Ohio. 

$2 to $600 paid for hundreds of old coins dated before 
189b. Send 10 cents nt once tor new Illustrated coin value 
book. Size 4 x 7. It may mean your fortune. c1.,.,-1<e & co .. 
COin Dealers, Box 76 LeRoy, N. Y. · 

PACKET "A" 100 varieties rorelgn stamPS, 20e. F. J. 
Pope, Charlotte, Vermont. 

17 Varieties Hayti Stamps 20c. List or 7000 varletle.. low 
priced stamps rrec. Cbambers Stamp Co .. l llC, Nassau 
St .. New York Cit)'. · 

CALIFORNIA gold quarter slze 27c; hair-dollar size, 
53c; dollar size, $1.10. 1,nrge cent. lS 18, and catalogue, lOc . 
Norman Shul tz, Kl.ng Cit)•, Missouri. 

ST AMPS. 50 Varieties. Transvaal. Brazil, Peru, Cuba, 
1'1exlco. etc., and Album. ·10c. 1,000 mlxed, 40c. 60 di!· 
rerent U. s .. 25e. 1,000 binges, l Oc. List tree. I buy 
stamps. c. Stegman, 5949 Cote Brllllantc, St. Louis. 
1'1L•sourl. 

OLb Coins wanted. 24'.0page bu ying catalog. 5 cents. 
A. Kraus, 237 K raus Bulldlng, Milwaukee. \VISconsln. 

STAMPS-125 rorc!gn-3c; 350 dlf!erent--30c. Ap
provals 503 . Benja min Forbes, 160 Devllllers, Pittsburgh, 
Pennsylvanln.. 

STAMPS! 50 dll'!crcnt Belgium (large bl-color) China , 
Jamaica. Portugal, Venezuela. etc .. lOc; 1,000 well mixed, 
40c; 100 various U. s.. 50c: 1,000 binges, l Oc; Agents 
wanted; 50%. J,lst free. I buy stamps. L. B. Dover, 
Overland. Missouri. 

105. China. etc .. S t4'mp Dictionary, l ist 2c. Album, r;co 
mustratlona. 3c. Bullard, Station AA, Boston. 

"SPEC IAL" packet lOc. n arc staml)6 on approval. 
Sears-Ne.Ison, Oak Park, Illlools. 

STAJ\1PS-12 1UJJerent from warring nations. JOC ; 10 
dlJTercnt foreign coJnq, 15c; 10 Un1guay stamps ror l Oc. 
Lists free. 'l'oled<r Stamp Co., T oledo, Ohio. 

FREE: 25 dllierent United States Stamps to approval 
appllcanui. Postage 3c. Jukes. 4220 Walnut. Phlladelpbla. 

COLLECTION"·FILLERS-200 varieties good staml)8.at . 
3oc; 65 per rent. approvals; "OK" ·P acket a~ I Sc or 4 for bOe. 
R ed-Jacket St'1.mp Company, Penn Yan. New York. 

FOR SALE OR EXCHANG E 

CHOICE Silver Black breeding !oxes. Reid Brothers, 
Both,vell, Ontario. Canada. 

REAL ESTATE-FARM,LANOS 

CALIFORNlA lit.tie farms. near Loe AnSeles. for sale. 
Easy payments. 'Vrlto E . R. \Va!te, Shawnee, Oklahoma. 

THE Real Estate Educator-A Book for bustllng real 
estate boosters. promooors, town builders and every man 
who owns. sells, rents or leru;es real estate. Covers fully 
\Vorkmen's Compensation Act. Income Ta.x Law Employ
ers Liability Act, Statute or :Frauds. How to 'Sell Real 
Est~t-0, How to Become a Notary Public or C-Ommlssloner 
o~ Deeds, "Polnters," "Don'ts" and other lniormatloo. 
2v6 Pag~, Ctot.b, Pt-lee. $1.50. Book Department. Popular 
Science Monthly, 225 ' Vest 39tli Street. New York. 

MONEY-MAKlNG Farms-17 .Statea-$10 to $200 
acre. Stock, tools, crops often included to settle quickly 
\\' rite for big Ulustratecl catalogue. Strout Farm Agency', 
Dept. 12, New Y ork. • 

GAMES Al'<D ENT£RTA1NM£NT 

NEW Patriotic Pla3•s, Recitations . E ntertainment.a for 
war-time Benefits. Vaudevme Sketches. M onologues 
J:?r llls, Tableaux, Makt>-Up Goods. Large Catalog Free: . 
'I . S. Denbon & Co., Dept. 26, Chicago. 

TRICKS and Greenbacks . Big magic catalog 5e 
T wenty greenbacks- l Oc. Ollmaglco, 1115 So. lrvtng'. 
Chicago. 

1.000 stage tr lcl<S with 500 Ulustratlon.s. Catalogue lOc. 
s mall catalogue FREE. Bornmann l\iaglc CO., ata. 17, 
470 Eight h Avenue, New York. 

TRICK S. Pl1 .. 1es. Jokes. T oyS. Games. Novelties, Dolls 
and Cn.ne Racks, Plays, WI~. Stage Supplies. Escapes and 
Tlluslons. Large 1918 Catalog Free. Oaks l\1agtcal Com
p any, Dept. 535, Oshkosh, " ' lsconsin. 

PORTEi\:IANTEAU T heatres constructed. Scenery for 
hire. Catalog. Amelia Grain, Philadelphia. 

SEND lOe for two Issues or our Interesting magazine 
containing 55 vnluablo Formulas. T ricks, Illusions. Hou...,_ 
bold Hints. Globe. Sta. " C." Box 7, M ontre1>I, Canada. 

PICTURES AND POSTCARDS 

JOIN L ive P ostcard Club. Membersblp Papers lOc. 
Harvey Teeple, D ecatur, Indiana. 

DO You I .Ike Pictures? If so. your name please. O. 
W . Miller, 105 Chambers Street, New York. 

B EAUT IFUL', attmcth•e pictures for dens . club
rooms, etc. Send dime for generous sample, descriptions, 
lists, prices, etc. If ¥ OU want pictures worth having, these 
are sure to please. ~orst, Box 253, Saginaw, M lcb(gan. 

STAMMERING 

STAMMER ING cured-qulcklv. - J><)rmanently. 11.nd 
P.rlvately. Write me personally ror F'ree Cot'll' or new book, 
'How to Stop Stammering." S. E . Robbins, Prln. Boston 

Stammerers Tn.stltutc, 246 Huntln~ton AvenueC Bosto.lh Jd material 
l\•f assachusctts. ·' 

. <: 



FOR INVENTORS 

cl()() J\1echnnlcal l\1ovements, also illustrntlo118 and expla
nations or 50 perpetual motion.,. MY book Inventors' 
Universal Educator, 4tb edJt.lon, tells how to procure and 
eell a patent for your DO\\. invent.ton. Government u.nd other 
cost.9. Covers tbe matter from A to Z. 140 pages elegantly 
bound. Contu.1118· noted Court dedslons on Patent case'!. 
J\fechanical· l\<lovements greatly assist Inventors-suggest 
new ldeaa that m!gbt prove or great aid In perrectlng In
ventions. Tells bow to select an attorney. Hos valuable 
loformatloo regarding PatA:lnt SbnrkJ!, Selling agents and 
brokers. Price $1.00. Poetage free. Fred G. Dieterich, 
681 Ouray Dulldlog, Washington, D. C. 

THE Electrical .E.x1>erlmcn1.er C l:l'!SIOe<I Columns bring 
POl!ltlve results. Circulation 100,000-rate 6c word. For 
Information addrC88 ClasslOed Department, 233 Fulton 
Street, New York. 

PA TENTS without advance attorncy·s rees. Free re1>0rt 
and bool<S. Fran!( Fuller, \V1111hingt-0tl, D. C. 

PATENTS. \Vrlte !or free Illustrated guide book. Send 
sketch or model and dcscrlotlon !or rree oplniou or Its 
patentable nature. Highest references,. Promp~ attention. 
lleaJ!Onable terms. Victor J. Evans & Co., 106 Ninth, 
Washington, D. c. 

INVENTORS-\Vc specialize In manufacturing new 
patented articles, make roodels-<lles-and do experi
mental work. l'vlOdern T ool & Manulacturlog Co., Dept. 
E., Opera Place. Cincinnati, Ohio. 

BA VE you a prnct.ical Invention to sell outright or place 
on royalty 1 Send detalts to Adam Fisher l\lli;. Co .. 183A. 
St. LouJg. i\Hssourl. 

PA TENTS and Tradcmark8-8end sketch or mOdel !or 
actual search and re[)Ort. \Vrite for booklet or Instructions 
on patent practice and 1iroceduNl. Prompt pCtl!onnl ser
vice. George P. Kimmel, Patent Lawyer, 3S-M Oriental 
Bldg., Wnsblogton. D. c. . 

INVENTORS Join National Institute or Inventors. 
'Vorld Building, New York City; membership society 
1900 strong; wlll help you proteet1 develop, finance and 
market your 1.nventlon. Ab!loluteiy no charge. \Vrlte 
ror booklet. 

INVENTORS. Send sketch nnd description or your 
Invention tor advice regard1og ''~'tent protection. No 
charge tor tilts service. 20 years exl)<lricnce. Prompt l)<lr
sonnl service. Patents we SOO\tre advert,lsed without charge 
In Popular Meellanlcs Magazine. Particulars Cree. Tal
bert & Talbert, Patent Lawyers, 4691 Talbert Building, 
\Vasblngton, D. C. 

l\1R. ADVERTISER: II you knew as much about the 
pullln~-power of Popular Science l\1onthly as the ad
vertisers repros.9nte:t Ln lt.s eolumn.'J. your advertisemen t. 
would be In this space. \Ve wlll be ~lud to give you some in· 
terestlns; information al>out tttls department. l\fay '"e? 
D. \V. Coutlce, 225 \Vest 3Ptll Street. New York City. 

PATENTS FOR SALE 

\VE have a few prurtlcnl money-maklW: Inventions !or 
sale or trade. Adam Fisher .Mfg. co .. IS3B. St. Louis, 
Missouri. 

PATENT ATTORNEYS 

PATENTS: Our practlco before ' tbe Patent OOlce ex
tends over seventy years. It pays to employ 1\.n n ttorney 
or reputation as a poor patent Is a bud lnvl>!tmcnt. AbUlty 
and Rellabllltl' n.re our Sl)eelnl partners. \Ve are ntso the 
publishers of the Sclentlftc American arid all 1mtents secured 
by \lS are ctesc.ribctl \Vitbout cost tu the Sciet1ttHc American. 
Your lnveutlon Is tbus brought to ~he attention or thousands 
or Intelligent readers espeelally Interested In such matters. 
T o procure like 1>11blirltlo' in Alll' other manner v.•oulcl cost. 
you many times the patent fees. Our Hand Book on Potents 
sent free on applicntto11. l\1unn J:. <.A:i., Patent Attorne}~s. 
624 \Voolwortb Dulldlng, New York, and 625 !<' S t. , \Vasb
logton, D. C. 

PATENT Your Ideas. nooks. "How to Obtain a Patent" 
arld ''\Vhn.t to lnvc·nt," sent trOO. Send rou~h sketch ror 
free reJ)Ort regarding pate11tablllt}' . l\,taoutnct11re.rs con
stantly writing us for Pfltents. Patents a<lvertlscd !or S!lle 
free. Established 20 years. Addrcs.~ Cllandlee & Chnndlee, 
Patent Attorneys, 403 7th St., 1Vushlogt0u, D. c. 

PATENTS, Trade ?lfarks, Copl'ffghts. Prompt, 
pernonal, rellable servtce. Over 30 years' active practice. 
Write !or terms. Book rree. Address E.G. Siggers, Box 1, 
N. u. Building, \Vnshlngton, D. c. 

PATENTS. Write for free illustrated ~ulrlc book . Row 
to Obtnln A Patent. Send s~etch or model nod description 
tor !tee opinion ol lts patentable nature. Highest re!erenees. 
~ompt attention. Rea.•onable terrns. Victor J. Evans 
& CO., 155 Ninth, Washlnt:ton. n . C. 
DO:-l'T lose Your rluht~. Send for blank rorm "Evl
tleoce or Concept.Ion" to be slJ<ned and witnessed.· F.stab
llsh yo11r rll;hts before dlsclo<ilog your Invention to any
Q11e. Form :i.r1ct ln!ormatlon coocernln~ pat.e11ts, free. L311-
Clll!tcr & AJhvlne. 2~2 Ouray 13ulldln~. \Vashlngton. D. C. 

YOUR- Idea wanted. Patent your Invention. I'll heln 
YOU market l t . Send for 4 free books. list of tlntent buvers. 
hundreds or Ideas wtm ted. ete. Advice lr•e. PaientS 
a ll ' ·ertlsed free. Richard B. Owen. J>atent T, awver. 14 
Qwen Bldg., \Vaahlngton, t>. c .. or 2276Z Woolworth Bldg. 
);cw York. ' 

PATE:-ITS-Her))crt J enner, oatent AUorncy :ind mc
r~nnic~I C'l:pert, ff22 f' 8t .. \Vn.~htn~ton. D . C. t rep0rt free 
o c110.rge if a patent f'.An t>e had and it9 exact c~ost ccn<l fur c·lrc11lur. · ... 

, \VE 1>ron1~te 1>•l.tents nbt:.tlt1ed throt17t1 11s. ..\dam F'lsJ1er 
. Hg. Co., 183G. fir.. T.?uls. Missouri. 

M. E. l\1ILLER. Ourav Bulldln~. \V:>shlni:tnn. D. r..
Pntent Attorney, ~1eehanlcal and Eleetrlcal Exoert. l3('!>t 
~~~~lty or \vork and resu1t..CJ. ~1odei'ate cbari:ces. Ad\.1C"-e· 

F: PROTECT your lnventlnns. I helo vnu mnrket them 
~xi>crt advtr.e and ~rho 1."rutb nho11 t • Pntcn'ts free J. 
~:nney ICelly. 912A \Voodward Building, " ' nshlngton, n: 
th;ro l\1arlc~t Your Invention. yott m11st get In touch with 
G ~roper nersons. Let mo sho\v you hnw tn do It. D. \V. 

. n;t ee. 22.5 \Vest 3nth Street. New Yn'k C'ltv. 
Jloo~ ~:f<i"J{!;,, T;a<le-Marks. and Copyrl~ht9 f'eeured. 
, 1 11 k orms sent on reqnest. Send sketch A 
Build!~~. '*as~Y~~~~·053;i7th, Secon<I National Bank 

p PA TF:NTA. L~cey k T.nccY. Att,orneys-nt-Lnw
p~~~~~,,P~lre Exo1u.,1velv-so11citors of u. s. and Foreign 
Tnvento'rs.'h &.rtke-1\{nr"1!. Copl'ff~ht.s. Write us for our 
I to D C

oo. Po.tont-!!ense. 647 F Street, N. W., W11.,h
ng n. . . Established 1869. 

PA TENTS and Trademarks - Send sketch or model for 
llCtual search nntl rePOrt. Write for booklet of Instructions 
on r>atent nractlce nnd nroeeduN). Prompt personal ser
vl•P.. Georlla P. K1mmel, Patent Lawyer, 38-J\{ Oriental 
Bid~ .. Washlncrton. D . C. 

. ,, .\ TF."<Tl'I: ·Booklet 'free. Bier best references. Best rc
ir•lts. l'l'"mnt.nPAA ·MS',.ilil. Wnt.son E. Coleman, Patent 
Lawyer. 624 F f't.l'(>et. Washington, D . c. 

"PATENTS and Patent Possibilities" Is n valuable 
booklet which tellB all about patentJ!, and Is lull or Interest
ing Information for Inventors. Frequent causes or !allure 
are e..xplalned . Sent !.ree together with rorm "Proof or 
Conception" to be sl!lned and witnessed ror your protec
tion before llllug application. H. S. Hill, 929 MclACblen 
Building, \Vashlngton, D. C. 

INVENTORS. Send sketch and description of your In
vention ror advice rcgardlng patent protection. No charge 
for this service. 20 years experience. Prompt personal 
service. Patents we secure advertised wltbout charge In 
Popular Moollanlcs Magazine. Particulars rree. Tal
bert & Talbert, Patent Lawyers, 4624 Talbert llulldlng, 
\Vashlngton, D. C. 

PATENTS! Foremoei word !rec. \Vrlte now. J\Jeti ger, 
Wru.b1ngt0n, D. C. 

AGEl'<IS ANO SALESMEN WANTED 

LIBERTY Policy, the very latest In In.sura.nce, covers 
all accidents and slcknEll!S. Every occupation lnsurabte, 
me11 and women. 16 to 70 years. $6,COO death and 525.uu 
weekly costs $15.00 yearly. Thrl!t Policy, pai'lng half 
benefits; cost S7.50 yearly. Special beneftts covering 
farmers. Policies also at$10.00 and ss.oo premiums to meet 
low-rate competition. Leather wallet enclosing SIOO 
ldentlftcatlon Certlllcate with each l)Ollcy. Attractive 
agency o))()nln~'l! with continuous NJnewai· commission. As
sets $2,6!16,258.27. }'ound~'(!_l907" Southern Surety Com
pani'. 308 \Vulnut Street, ·Phllado.lpbla. Pa. 

AGE:-IT S: Btg profits. Best and cheapest wlildow 
letters made. Easily applied. Dime brings five samples. 
Particulars free. St.nlbrlte Company , 1115 Second Avenue, 
New York. 

SALES111EN-Cltl' or Travelillg. Experience unneces
sary. Send for list 01 openings and lull particulars. Prepare 
10 spare time to earn the big sslarles-ll2,500 to Sl(l,000 
a year. Employment service rendered lltcmbcrs. National 
Salesmen·s Training ;\ssociatlon, Dcp't 126 A, Chicago, 
Illinois. 

MINUTES Pa.y Dollars, demonstratlD" new SI0.00 
Adding ll·Iachlne. Wonderful tnventlon. AdS, subtracts, 
multiplies. \Vork equals 5300 machine. Five-Year Guar
nntee. Sells everywbeNl. Splendid profits. Wrlt.e Quick 
tor t rial oiler and protected territory. Dept. 0, Calculator 
Corroratlon. Grand Rapids, l\11chJgan. · 

AGENTS seeking llrst class aut-0 accessory, see Hydro
n1"er under "<\utomoblles and AcccssorlC'I." 

EASY, pleasant work tor Mechanics, Shop Meo, Clerk.~. 
during spare hours, will add many dollars to their sahlfles. 
Also want persons who can give lull time. Big wages 
assured. NoveJt.y Cutlery Co .. 27 Dar St., Canton. Ohio. 

\VO:-IDERFUL Adding ?vlachlne-Sevcn column capacl
ty- Nltalts !or one dollar. Belts Itself everywhere. Most 
omccs purchlll!e several. Sens.~tlonal agency pro1>osltlon. 
L. J. Leishman Co .. Dept. F, Ogden, Ut-0h. 

Al\fERICAN ?vlllltary Styles ate all the rage ID O)cn·s 
tailored to measure sult.9 t·hls season. Easiest to sen: 
everybody wants them. Fnr ahead or all others In real 
class and beauty. Lowest prices-less than common ready
madc suits. Our Agentg are colnLug money. You can 
earn 510 dnlly. Send ror full partlctll!lra, terms and snrl)ple 
book of styles and patterns. American \Voolco Mills Co .. 
Dept. A-51, Chicago. Illinois. 

QUfCK selllng, newly patented, unlversnlly useful ln
vei1tton. Sells any time, any\vl1cre, an)' body. Week's 

·•upply can be carried ln pockets. Costs 3c each, retails 
ror !Oc. Fine sideline OPPOrtunlty. Senti lOc tor sample 
and literature. H. G. ?vlartln, 51 Cliff Street, New York 
City. 

\VIXDOWEIJGE-Stope rnttliog windows: keepe out 
cold: worth dollars, soils ror dime. Big seller. J\Ioore Com
pany, 413 Jerome A venu•. Cincinnati . 

l\1EN of Ability- To represent mnnuraeturer dlreet. 
sclllng Sales and Order 13001<.s. Liberal e-0mmlsslon. \\firth 
Sales 13-0-0k Co .. Dept. P. s .. Chicago. 

N l:-.'ETY Per Cent. of Your Calls Turned Into Sales. 
'Vonderful Eot1111slasm Foll<>ws Every Demonstrntlon I 
\Vrlte at Once !or Full ParUculnrs of Our Lln.e or £ro.dlum 
(Lurnlnous) ArUcles. Startling! lMYSterlousl Everlasting! 
Novell Tbey Shine In the dark. Crucifixes, Bouse Num
bers. Dulbs, ?11atcb Boxes. Pictur"8. Switch Plates. Sole 
?11nnu!aeturers. The Pioneer Corp0ratlon, 1263 \V. 63rd, 
Chicago. . 

A0Ei'\!T$-St.eady Income. Large mnnu!Mturcr o r 
Ro.ndkcrchlers and Dress Goods, ew., wlahes NJpresentntlve 
In each locality. FMtory to cons1uner. Dig profit•. honest 
goods. Wl10le or •1>at e time. Credit given. Send for pnr
tlculars. F reeport M!g. Co., Z~ ?.lain Street, Brooklyn, 
New York. 

AGE)(TS: NC\\" ln,re11tlon 1> u1les world: wono · rrol 
chemical ' Loth: one rub o'·er rn'.11, snow blurred auto \\•lad· 
shlelj: strect ·C r or engine w;nctow, presto t gln.ss stnys cle::tr 
Z4 hours; can't blur ; agents m king 5 120 weekly. Sr.curity 
Mtg. Co .. DCj)t .. 56. T oled<>. OldO. 

()UR Nc'v Inventions earn 31o t1 steady Income. c·ao
vassers. County RlghtS, Sa.lesmen nnd Promoters write 
"dam Fisher ;.Hg. Co .. 1830. St. I.nuls. i.11ssourl. 

AGENTS: Big money oolllng great household Invention. 
Sample 25C. Particulars !ree. Webster & Company, 2935 
Nort.b Clark Street. Cblcago. 

SIO DAILY renotshlng ch11ndellers. brlll!B bC<lS, automo
biles, by new method; producing amazing results: no capital 
or experience neccsssry. Partleulnra free. Gunmetal Co., 
A ven'.le F., t>..:at<rr , Illinois. 

AGENTS-S30 to SIOO a week. F'ree smnplcs. Gold 
and sliver sign letters !or stores and omce wludows. Any
one can put on . Libero.I o!Ter to general agents. l\'letalllc 
Letter Co .. 400 N. Clark, Chlca_~o. 

AGENTS-:\-!al<e $0.00 t-0 SZ0.00 n dny selling guaran
t4'Cd sill< hO!!lerY nnd unden•ear dl~t rrom factory to 
\vr.arer. Ll,re a.gents wa.ntecl everywhere. Write to(lay. 
C. & D. Compa.nJ'. Dept. 10, Grand llapldS, Michigan. 

\VF.RE You Ever O!!ere<I a Grocery Store? Our l'roposl
tlon Ts tlett.cr. J,et US tell YOU bow YOU can handle Flour, 
Cnnoed Goods. Provtsloll!!, anrl entire line or groceries, aa 
well a9 Paints. Roofing. Stock Foods, Automobtle and 
:\1nr.h!nery Olis and Creases. No rent to pay. No Invest
ment in stock. LarJ!~ orders t.~ken from samples. Goods of 
gunrnnteed nnd proven qualltl'. Selling CXP,~rlence not 
n~<$Sflr).~. , .<',.Y orofttable work for ··workers. ,..\ drlress. 
Jlltchcock Hill Company. Dept. 220. Chle>tgo, llllnolS, 
ncre-Mncc: Anv l'A.nk or e~nress company . 

JNS"'\-OE T1rres, Inner nrmot1r for Automobile '1"1rcs, 
prevent punot11res and double mtlea)!e or n.ny tlNl. Ll))eral 
nr-00ts. Detail• free. American Accessories Co .. Dept. 
97. Clnolnnatl. Ohio. 

?lfAKE nnd l'IP.11 Yonr Own Goods. Machinery unneces
snrY. Exnert Chemists advtse. Special attention to be
irlnncrs. Write !or Formulfl Catalog. Elmer J\•tystlc Com
pany, Wnshln!?ton. D. C. 

NRW Cheek Prowr.tor. G-Ood a"ent's 1>rop0sltlon. 
Snmr>le 25c. Rrackblll. 1307 l\1cFerran Street. Pblmdelpbla. 

PATENTS. \Vrlte !or Free Illustrated Gulde Book. 
Send sketch or model for free opinion or lt.s patA:lntable 
n•ture. Highest References. Prompt Attention. RCA80n
nhle Terms. Victor J . Evans & Co., 174 Ninth, Washington. 
Dl%rlct of Columbia. 

KERO"F:NE Burners !or Furnaces. Cool< and Heat ing 
l"tnves. Economy M!g. Qompany, 616 West Monroe, 
Cb I ca go. 

lOSI 
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Popular Science M<n'dh'1J 
A Screw-Driver with Two 

Angle Blades 
• 

ONE of the most handy screw-
drivers to have in one's tool-box 

is the angle blade, \Vhich has three 
edges. To make it, d.J'aw out the point 

~· 

The three edges of this screw-driver blade 
make it adaptable for any kind of work 

quite wide, and grind the edges at an 
angle of 25 deg. to the center line of 
the screw-driver. 

When the side edges are used, the 
length of t he screw-driver makes a 
leverage for starting or turning tight or 
close fitting screws.- EDWIN M. DAVIS. 

Weighing Large Articles • In 

Instalments 

SOMETIMF.S one desires to weigh 
an article too heavy for the scale 

at hand, or too long to rest on the plat
form. In such cases, it is possible to 
resort to the trick of weighing first one 
end of the article and then the other. 
In the illustration the entire \veight of 
the shaft C is supported at the t\VO 
points A and B, and if there were two 
Rcales, one under each point, the com
bined amounts \vould equal the total 
weight of the shaft. With one scale 
the same result can be obtained by 
weighing first one and t hen the other. 
and adding together the two amounts. 

To obtain the greatest accuracy, it is 
necessary that the shaft rest on the 
two A-shaped supports. 1'he one not 
on the scale should be blocked up on a 
level with the scale platforn1 D. A 
chalk mark should be made on each 

Supporting an article so that it 
can be weighed one end at a time 

WOOD 
BLOCK . 

end of the shaft where it takes a bear
ing. One end should be weighed, and 
the amount recorded. The shaft 
should then be turned end for end, 
and placed so that the chalk marks 
correspond with the bearings. The 
second weighing should be added to 
the first, and the total will be the cor
rect weight of the article. 

A freight-car may be weighed on a 
scale that is too short or too light by 
weig)ling first one set of trucks and 
then the other.- W. H. SARGENT. _,, . 

1 t oµynyht"" rr atena 
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Removing a Pin from a Ford
Clutch -

TO
replace a broken Ford clutch
spring or clutch-spring support

while the engine is in the chassis is a
difficult task, unless some good means
of compressing the clutch-spring is
used. This can be accomplished with
the use of an old hub-sleeve from a
wagon, wheel or a piece of pipe about
2% in. in diameter and 1 ft. long, and a
piece of board 4 ft. long. To replace
the spring, remove the drive-shaft
and cover-plate from the transmission
case. Turn the engine over until the
taper-pin hole in the transmission
shaft comes in line with the opening
of the transmission-case. Place the
clutch-spring, clutch-spring support,
and collar over the end of the trans
mission-shaft.
Place the hub-sleeve or piece of pipe
against the clutch-spring support, al
lowing the collar to be free, as this will
afterwards permit one to line up the
taper-pin holes properly in both trans
mission-shaft and collar. Bore ahole
in “one end of the board about }/5 in.

__;-- covers PLATE
REMOVED
FULCEUM'

Depressing the spring so that
the pin may be easily removed

smaller than the inside diameter of the
hub-sleeve or piece of pipe.
Use the floor-board as an axis, and
the jack and blocks as shown, and com
press the clutch-spring by operating
the jack in the usual way. Use a long
screw-driver, and force the collar back
in place through the hole in the board,
so that the taper-pin can be put in
place. A wire stretcher can be used
to a good advantage, as it locks in
any position.—P. P. AVERY.

To Clean Drawings, Prints and
Uncolorecl Lithographs

ALL
traces of adhering dust should
first be brushed from the paper,

and the paper floated face downward
for half an hour or more on the surface
oi’ a clear solution of fresh hypochlorite
of lime made in the proportion of 6 oz.
to a. pint of water. The solution
should be placed in a shallow tray.
After this operation has been per
formed, float the paper on the surface
of a very dilute sulphuric acid solu
tion, rinse it thoroughly in cold water,
and dry it between clean blotting
paper under pressure.

AGENTS—Make a dollaran hour. Sell Mendets,a
gitfint
patchfor

instantlér
mendingleaksin all utensils.pie packagetree. olletteMtg. 00.. Dept. 467.Amsterdam,New York.

MEN and \\'omen—Becomelndenendent—-ownyour
business,experience

unnecessary
sellingou_r$6,000AccidentalDeath.$30.00Accident.S 5.00SickweeklyBenefits.

$10.50yearly,hairamounts$5.50. Guaranteedsteadyin
comelrom renewals.32-50,000depositedInsuranceDe
partment.RegistrationDept.S., Newark.N. J.
ENORMOUS [profits

applyingtransfermonogram:toautomobile.’-1,trun s,bags,etc. Easilyandcigicklyapglilgdtoanything. Noexperience.No paintsor borlous d
$ttek
ng. Samplesrree. WagnerCompany,Corona,New

or .
VULCANIZING auto-tiresgrowingprofitable

businma,
esgcolallynow.

Easytolearn. InstructonbookS1.Plants
$5 . up. Catalogfree. EquipmentCompany,3728thStreet,Cincinnati.Ohio.
AGl<.‘N'I‘S—NewCarburetortor Ford Cars. Simple.
notnmovingpart.installedin thirtyminutes,guaranteed
to doubleyourmileageandstartin zeroweatherwithout
heatinllor priming. 15day l-‘rectrial. Write,U. 4: J.
CarburetorCompany,505J.. JacksonBoulevard.Chicago.
TRANSFER Initial Manufacturers.Globe Decal
comanieCompany.JerseyCity. NewJersey.
\VAN'i"ED—AmbitlousAgents. O. W. lvilller, 105C,
ChambersStreet,NewYork.
AGENTS 2 in 1 reversibleraincoat.Two coatsin one.
Onesidea handsomeblackraincoat,reversesidefinedrew
coat. Somethingnew. Not soldin storm. Steamvulcan
ized. Guaranteedwater-prool.Bigseller. All stylesand
sizesior men,womenand children. Write for agency.
gglaranteedRaincoat

Company,1561NorthStreet,Dayton,
o
YOU canmakegooddurablepaintsandvarnish,25c
pallon. ErnmelmannBros.

Mfg. Company,Dep't A.ndiannpolis.Indiana.
YOU canearnanywherefrom$3000to $6000a year
sellinlr Visual instructionEquipmentto schoolsand
libraries. Exclusiveterritory,permanentcontractsto
high-classmen. Al reterenccsandcashdeposit

guarantee
required. UnderwoodA: Underwood,41 5th Avenue.Dept.P. S..NewYork.
"RADIO" LuminousPaintlor resale.Bigdemand—blz
grunts. Trial can.50cdelivered.AmericanLuminousroductsCo.,HuntlnlltonPark.California.
AGENTS: Ourspecialtiesaregreatmoneysaversror
housekeepers.Easysales‘.gagdemand.Immense

profits
toryou. WriteFisherCo., . Hannibal.Missouri.
STERLING FiberBrooms.Outwearfivecorn brooms
guaranteedoneyear,51.25;;-ostpaid:

agentswanted.Key
stonePiberBroomCo.,01 Duquesneway,Pittsburg,Pa.
AGENTS: So thl iz c —iast£stsellersandquickestrepeated;on8i1l‘!?l1.ePldrmxhriiant,easy.profitablebusiness.
GoodiorS18toS36a week. Address,AmericanProductsCo.,6747ThirdSt.,Cincinnati,Ohio.
$1,000perMan perCounty:Strnnseinventionstartlmworld———agentsamazed.Ten inexperiencedmen divide$40,000. Korstad. a (armor.did $2.200in 14 clays.Schleicher,nminister,8195first12hours. SL200coldcash,
made.paid,bankedby Stonemanin 30days:8i5.000to
date. A hotor coldrunningwaterbath,equippedior

any
homeatonly$6.50. Sell-heating.No plumbngorwater
worksrequired.Investigate.Exclusivesale.Creditsiven.Sendnomoney. Write etterorpostaltoday. Allenrum.
Co.,476AllenBld8..Toledo.Ohio.
REMARKABLE. StretchingCufl Llnks—pcrmitcurls
to be raisedover elbowsquickly.withoutunbutwnlnir.
Durable,invisible.evcrlastink.Bis profitsfor competent
district agentssellingdirectto wearers. Flexo,P S.Sheboygnn.Wisconsin. ‘

AC-EN'l‘fl: Sellrichlooking36x68importedruns,81:00each. Carter,Tcnn.,sold115in 4 days‘.profit$57. You
candosame. Writeiorsampleoiiersellingplan;exclusive
territory. Samplerug by parcelpostprepaid,980. E.
Condon.Importer,12PearlStreet.Boston,Mass.
MEN orWomcn——Enormou.sprofitssellingDuoGuaran
teedProducts. Easysalesat everyhouse. All or spare
time. OutfitFree. Writequick. Duo Company,Dept.
H66,Attica.NewYork.
IF intermtedin HomeEmployment,write,enclosing
stamp.DuLnndWalton.PruirleCity, llllnols.

HELP W.\l\’TED

MENwantcdtomaketoysoldiers,army.navyandother
toys. Homeworkersonsmallscale.manufacturersonlarge
scale. Greatestchanceior industriouspeoplefor indepen
dentbusinm. Enormousdemandandfuturein"Americanmade-toys."This newAmericanwork standsout con
spicuously.Factorieshavebeenestablished.peopletrained,machinerymadewith energyand‘success.Deaiersndonvtwantto handleanyothersexceptAmerican-made.lie
buythesegoodsall year.payingfixedprices. Experience
or toolsnotnecanary.Hundredandmoremadecomgletehour. Castingiormoutfits$3.00up. Bookletan inllgmatlonfree. Toy SoldierManuiacturlngCompany.
32UnionSquare.NewYork.
MEN—-Ase17to45. Experienceunnecessary.Travel:
makesecretinvestigations,reports. Salaries,expenses.
AmerleanF0l'€l8hDetectiveAgency,321St.Louis.
WRITE Ph to lays;$50each. Experienceunnocessa
detailsfreetolgeziiiners.Producers’League,104,St.Lola
EARN $900to $1800perYear._GovernmentRailwayMall.PostOrliceandother"exarns'coming.Prepareunder
I-‘onnerCivil ServiceExaminer. Book tree. Patterson
Civil ServiceSchool,Box3019,Rochester.N. Y.
BE adetective.Excellentopportunitygoodpay.travel
wnw o. 'r. Ludwig,424WestoverBldg.,'KansasCity,Mo.

INVENTORS. Sendsketchanddescriptionoryourin
yenttlglrzforadviceéggardinx

parent
protecltaléuon.‘N

o

char-3.1;or scrvco. yearsex enee. mp rso
service. Patentswesecureazivzlnmedwithoutcfirge in
P0 ularMechanicsMagazine.Particularsfree. Talbert
& Tnlbert.PatentLnwyens,4101TalbertBuilding,Washington,D. C.
DE‘l'E(L'l‘IVESmakebigmoney.Beone. WriteAmer
icanSchooloi Criminology,Detroit,Michigan.

PATRIOTIC NOVELTIES

“To hell with the Kaiser"-—Elzhtred hot yfuzardsshowingBill's experiencesthere. Americanaent usiastlc.Postpaid10c. NormanB. Ovri,Hemei.California.

BOOKS AND PERIODICALS

INSTRUCTION Book (ior shopuse)on VulcanizingAuto-Tires,$1. TireEquipmentCompany,3688thStreet.CincinnatiOhio
USED Books. Banmins. Catalog. Hlsnes K-2441Post. SanFrancisco. (BooksBought.)

BUS]NESS OPPORTUNITIES

ENTER s newbusina. Earn$3.000to $0,000yearly
in proieaaionallets makingand fittingrt loot specialty.openingseverywherewithall thetradeyoucanattendto;easilylearnedbyanyoneat homein n fewWB0llB,atsmallexpense:no furthercapitalrequired;no goodsto buy;
lob hunting,solicitingor agency.AddrcmFtephcnsonLaboratory,15Backllay, Boston,lflassachrsetts.
EXPERT Chemistwill fllfllisil F0l'IIilllBand Trade
Secretsin all lines. Liststree. W L. Cummings,Ph. 1)..217StandartSt..Syracuse.NewYork.
MAKE DiL~Ca.s1.lngs.Sketch Sample.Booklet andproposition12c. R. Byrd.Box207,I-Ir-ie,Pennsylvania.
WRITE for newspapersandmagazines.Big Pay. Ex
gerienceunnecessary,details iroe. Press Reportingyndicate.4(1)!»St. Louis.
WAR humanehospitalessentials:Woundedgn_llQ|'9—
soldiers. Vital laborassociateto produce Ilanlon, 121
Arch. Philadelphia.

I MADE $30 a week.easymoney.evenings,home. Free
lxzfoollilet

explains.Sendstamp. Al Scott. Cohoes.New0|‘.
YOUR ideawanted. Patentyourinvention. I'll helpyoumarketit. Sendior 4 freehooks,listoi patentbuyers,
hundredsoi ideaswanted,etc. Advice irec. Patents
advertisedlree. RichardB. Owen,Patent Lawyer.44OWBIIlilllil-. \Vnshii'ii!lon,D. C.. or 22762Woolworth
BldK..NewYork.
BE a detective.Excellent p rtunit , ood
t.Cri-i‘\'el.M

WriteC. T. Ludwig,-‘l24°\\P:st0\‘cryBldll;..Karpggd
Y. 0- '

DOLLARS Yearly in your backyard. No ginsenx.
mushroomdope. Newideas.Investigate.Partlcularslree.
(.1.Metz,313East89th.NewYork.
RAISE GuineaPigsforus. Webuyall

youraise. Pay
betterthanpoultry.

Contract,partculars.booklethowto raisetree. CavesDistributingCo., 3141GrandAve..KansasCity. Missouri.
MUL'l‘lGllAPH Lettersbuildbusintas.Mosteconom
icalandcliectlvcadvertising.Printing. Addrlng. l.owrates,carefulwork, service. Multixraph-PoerlmsLetterCompany.241FourthAvenue,NewYork.
FREE--3 Monthsto set acquainted:devotedto news
andopportunity.TheWesternMiner,2541W.37thAve..
Denver.Colorado.
BUY andexploitpracticalinventions.Tradefor property. Formcornpanes. Sellcountyrights. Adam1-lshmMtg. Co., 183D,St. Louis.Missouri..
GET ourspecialconfidentialhomeaizcncyorleron the
ChoraleonPhonolzraph—thewonderfulnewrecord layerPlaysanystandardrecord. Looksjust like the$1g0and
$200kind. Lowwholesalepriceto oneconfidentialagentonlyIn eachtown. No canvassingorsoliciting.Ourplan
tellsyouhowtoeasilymakemoneywithoutefiort. Agents
wantedfor our readybuilt phonoltraphs.Write nick.
Befirstto getthissplendidoiier, The Choraieon‘Company,2201MongerBuilding.Eikhart.Indiana.
STIR1‘ a busintm.200 lans.500. Sflesmansfllpsfi.
Incomebuilder.500 Set£1.35. CentralCompany.599
Ninth Avenue.NewYork.
SILVERIN G Mlrrors—Exc|usiveTarts-ricmethodopemenormouslyprofitablebusinas. Bookletireo. P Barsww.51423rdStreet,Oakland,California.
WOULD youinvest81000in a highzradebusinessand
beyourownbossthatwill netyou82,500or moreevery
gggri?Viriie

President,4l6SWainwright,St Louis.Mis

l-‘ORMEN AND WOMEN

WHAT Do You Wantto Know?—Iniormatlonvital to
thestudent.the experimenter.the businessman.or any

lnrkulrcr
sivenby experts. Educational,Scientific,Legal.

an Businessquestionsanswered Askusthepointsyou
cannotfind out anywhereelse—weusuallyknow Nochargell unsuccemtul,smallteeoi 81 it wesetyouright
Sendyourquestionsdirectlromthis ad.or writeior our
comglete

proposition,tree. TheKentSystem,Department
A. ambrldse.Mass.
INDIAN Baskets—Wholeaaieand retail Catalogue.
Gilliam.HighlandSprings,California.

'

BE a MirrorExpert.S3-$10a day.sparetimehomeat
first:nocapital:wetrain.startyoumakingandsliveringmirrorsFrenchmethod. Freeprospectus.W. F Derr,
Pres..579DecaturStreet.Brooklyn.N. Y.
BE a FinzerPrintExpert——$25to$50nweekin thisnew
andiascinatlillDroixlon. Write—i’indout howyoucan
learnat hometo sulmlythebis demand

ror finrrerprint
expertsin banks.bg iactoriesdetectiveaizeucles.etc.
Speciallimitedoiier——writewhileit lasts. Universityof
Applied
Science,Room9201,1810WilsonAvenue,Chicago,

Ii lnois. _
THOUSANDS GovernmentJobs opento men——women
—glris. $05.00Month. Quick increase.Short hours
Commoneducntlonsufllcient Writeimmediatelyfor free
list oi positionsopen. Franklin Institute. Dept. Y-50,
Rochester.NewYork.
GET a governmentpositionthroughus Positionor
moneybackguaranty.Thousandsoi menandwomen,16
to60.neededin Washingtonandelsewhereior the or
"reconstruction"ahead.We'llcoachyouquickly y mail
ior Civil Servlwexaminationandappointment.Perma
nent:easyhours.paid

vacations;highersalaries.nur tree
Book"R.G' givesistoi posltions-Writeior it. Washlnll

{.oi‘1mClvll)Sérvice
School.2027MnrdenBuilding,Wash

n n, . .
MEN-—women—|zirls.Becomeautomobilechaufleurs.
Earn835to $45week Learn,whileearning.Thousands
needed.Pleasant.interestingwork. Write immediately
for ircesanyaémlelessons.FranklinInstitute.

Dept.Y820,
Rochester,. ewYork.

"SEXUAL Philosophy,"12o. Clear.
?ecirlc.

authoritative,complete,bestsatisfies. l-‘redB. aessmann.Lawrence,Mam.
BI-ladetective E ll t t nit", ood ,tra l.was c. T. nnwn. $53€J‘..?.?.‘1'.;'i‘i<n.‘,1£‘......i?“<.¥|.,.£1’...
PROSTATOLOGY is our interestingtreebookletaboutprostatedisorders,bladdertroubles.etc. It tellsabouta
newdruglessmethodthatcanbeusedat homeprivately,
to permanentlyand positivelyrelievethesedisorders.
Doctors.oett-opalhsandothersuseit. Nofailure;onreoord.
The ElectrothermalCompany,Mayo Building,Steubenville,Ohio.
COItNS—(‘-ctthemoutwith theRoot. Bailey'sCorn
Solventwill do it. 30cstamps. Mikol Company.701
Fillmore.Buffalo.New York.
D0 youWishto know? Howtoattainsuccess?Howto
developyourpersonality?Howto improveyourmemory
100percent.in 30days.’ Howtobecomewhatyouwishto
be? Ourcoursein PersonalEiiicicnvyhasshownthousands
howtonetmoreoutoi iiieand it canshowyou. Writetoday for introductoryletterfree. Thomson-HeywoodCo..
(700)903ChronicleBuilding.San Francisco,Calliornla.
CATCH Fish nil winteri Information for stamp.GeorgeJillian. AlbanyBuildinil.Boston.

FOR BOYS

BOYS! (‘hangeyourbicycleint/nanAero-Car. Speed
35milesperhour easytobuild. Sendquarterfor instruc
tloniboo

andplans. Aero-CarCompany.Racine,Wis
consn.
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Commercial Development
I of lnventions

A large and enterprising Engineering
Firm are anxious to negotiate with
Inventors on an entirely new basis.

(1) All Patcnting Fees to be bornc by
ourselves.

(2) If we consider the Invention to be of
sufficient interest to justify it

,

wewill
also bear the cost of making models
and carrying out Experiments.

(3) Upon completion of the patent, the
patentce to have a free hand in
offering it to any firm or disposing
of it as he desires—the only stipu
lation being that, should he dispose
of it to any concern other than
ourselves, he must refund to us all
out-of-pocket expenses.

HOUSEHOLD ARTICLES and other
Novelties for manufacturing in large
quantities after the war are specially
desired, and a full description, together
with drawings, and, if possible, a model
should be submitted, or a personal
interview will be granted in London_or
the Provinces, on communicating with

Box941,SELIS Llcl, 168,FleetStreet,London,E.C.4.

4tYl\.Il—t'|ofr cordsho furonl
ihobalancenzthenu ofonlyu_fewcantouday.TrythenewAmberol-ninyourownhomobelomyoudocl-intobuy.Sendnogwnc!down.ThenreturnitI!

youwish.
UIIPNv1EdL|0l'IBOK. SQ dwtfle Today h:l'I:lIand:iam- for0111?newh:0ky:l‘\l(ll

OICQLIIE;of[haNewEulmriAmgerullmNooblixpuonl.mi as-='-_I'°"°""w'£)<'i'i'»i-'-€'r‘D

Be n rvelous
Book Sent
YoncannowlearnTaxidermy,thevvonilprfulanofmountingbirdsa.1um1iLutuuninlyskinsmlc.Learnhome,bymail.ThefreebookI-l'lll\how.
Mmmzyourowntrophmv.1)-_-curatehomo
andden.Hunters,tmnpe-rs,nislure
loVl‘l"\!you1lt(!1lI.-Y\XI\’i9f!fly.Inter:-nunii.(1-cinatinn,blflprnfiu.JolnnurHL'l’lI-)0.B.’-.000students.SDC¢‘|.'l!\_YlIlf'll|1l('E1I., Send(orour"OI bookwithoutdelay.- ,; N.W.SCHOOLOF‘IAXIDERMY-' ‘ c . i-' l2UiElwoodlilrhr. Omllll.Heb.

Books for Mechanics
Sheet Metal W"ork—:\ manual of practical
self-instruction in the art of pattern draft

ing and construction work in light and

heavy-gauge metal, including skylights

and roofing, cornice work, etc. Cloth,

288 pages, 370 illustrations. Price, $2.00,

Postpaid.
i

Machine Shop Work—A comprehensive
guide to the most approved methods in

modern shop practice, the construction

and use of improved tools and machines,

hand tools, the lathe and lathe tools, the

methods of screw cutting, taper and

eccentric turning, etc. Leather, 275
pages, 325 illustrations. Price, $1.50,

Postpaid.

POPULAR SCIENCE MONTHLY
225 West 39th Street New York City

Popular Science Jlonthly

General Rules for Operating a Heating
Plant and Stove

Prepared for the Popular Science Monthly
by the United States Fuel Administration

E sure there is a check draftB damper in the smoke pipe atA besides the turn damper B.
This check draft damper is as im
portant in controlling the rate at
which the fire burns as is the throttle
of an ‘engine. Open it to check the
fire and close it to make the fire burn
more rapidly. Work it. Experiment
with it daily in regulating your fire.
The coaling door was not put in the
furnace to be used as a check damper.
Never open the coaling door to check
the fire. If you cannot check the fire
without opening the coaling door you
need proper dampers.
The turn damper should fit the
smoke pipe loosely and must never be
entirely closed. In the average plant

it may be kept partly closed most of

An ordinary type of hot-air he:-iter_
showing the location of the dampers

the time in mild weather, but during
severe weather it usually needs to be
opened wide. Use the lift or slide
damper in the coaling door at C only
to let oxygen in to consume the gases.
Have very little draft and let it

come from below. Check it by letting
more air into the smoke pipe. These
are the best general rules. Oxygen
furnished from below is necessary for
the consumption of the coal gases, and
at the same time allows them to be
consumed before they are drawn up
the chimney. This method also keeps
coal gas from escaping into the cellar.
To make the fire burn more rapidly,
do not open the whole ashpit door but
the draft damper in the ashpit door.
Opening the whole ashpit supplies air
to the fire faster than it is needed for
combustion. The air is heated, passes
out the chimney and thus wastes heat.

Wrap all heat pipes in the cellar
thoroughly with asbestos_or a similar
covering to prevent loss of radiation.
Grates should be cared for properly.
A short, quick stroke of the shaker
handle will sift the ashes through them.
Leave grates in a fiat position at all
times. Keep the _fire pot free from
clinkers. Clean ashpit daily to prevent
damage to grates. In severe weather
shake the grates until a glow appears
in the ashpit. In moderate weather a

bed of ashes should be carried on top
of the grates. Avoid poking and slicing
the fire bed. It causes draft holes and
clinkers.
Never shake a fire that is low until
you have put a little fresh coal on and
given it time to ignite. A thin fire
wastes coal. Disturb the fire as little
as possible.
Storm windows and storm doors,
weather strips and such protective
devices are economical of heat. Use
them. A

Keep the temperature of sitting
rooms at 68 deg. or less, except when
there are old folks, little children or
invalids in the family, in which case a

higher temperature may be needed.
Rooms in which you do not sit are
more comfortable if kept cool, as a

rule, providing the air is kept a little
moist. Procure a thermometer——a
good one. Use it inside~—do not hang

it outdoors.
Keep an even temperature, not
more than 68 deg. It is not economical
to allow the house temperature to drop
way down at night. It takes just
twice as much coal to heat it up again
next morning.
Turn ofi’ the heat in unused rooms
as far as possible. Bedrooms should
be kept much cooler than living rooms.
Do not try to heat all the rooms all the
time. If you have a hot-water heating
system make heavy radiator slip covers
and put them over the radiators when
not in use. This will prevent them
from freezing.
Always keep two pans or open top
jars of fresh’ water on radiators or in
front of registers to keep the air in the
home moist. Study the specific rules
applying to the heating system used
in your house.

Specific Rules for Ho!-Air Furnaces

Provide cold air drops from upper
floors so as to insure a return circula
tion from all rooms to the air intake
of the furnace. Regulate the window
of the cold air box so as to avoid too
great a current of outside air; especial

ly on cold days.
Always keep the water container in

the air jacket filled with clean water.
Moist air heats much more readily
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than dry air and is better for health, as
well as for comfort.
It is advisable to keep a jar of water
near one of the first floor registers, that
sends out the most heat. Change the
water frequently, preferably every day.
Hot air pipes should have a good pitch
upward from the furnace and should
be of sufficient diameter. They should
also be wrapped with sheet asbestos.
A separate pipe for each room with
turn damper near the furnace is a good
rule. Each pipe should be labeled so
that certain rooms can be shut off
at the furnace when desired.

Specific Rules for Hol-Wafer Planls

Be sure the fire box is gas tight. All
cracks must be thoroughly cemented or
a new section put in before winter sets
in, otherwise coal gas will escape into
the airjacket and be carried up directly
into the rooms. Study carefully the
general rules pertaining to other types
of heating plants as well as your own.

Notice_ the clean-out door and remem
ber why it is there.
All the water should be emptied
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A steam boiler for house
heating show'ng the dampers
and the automatic control

from the plant and clean water put in
at least every spring and every autumn.
As the water is being heated, use the
radiator key to open the air valve of
each radiator in turn until all the air
remaining in each radiator is allowed
to escape and water starts to come.
Radiators filled with air will not heat.
Repeat this operation frequently.
Always be sure that water shows in
the glass gage of the expansion tank
which is usually located in the top
story of the house above the level of all
the radiators. Be sure that the boiler
and cellar pipes are covered with
asbestos.
Study carefully the general rules
relating to all types of plants. Keep
heating surfaces of the boiler well
cleaned. -
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agers.CreditMenCashiersBookkee
ers and Cost Clerks—$l,200to $7500.

ICIOIY III
ElectricalandMechanicalEngineers.Fac
toryM8“8g€fS,SllD€fll‘l[Cl‘ld8ntS,.l‘Ol'€H'l€l‘l,
Designers Draftsmen—$l500to 000.
_ _ COI8IIllCIl0I_ III _Civil and Structural Engineers, Transitmen, ConstructionSuperintendentsandForemen, Estimators, Designers and
Draftsmen—$l,200to $

1

‘IIRDIS —Machinists and Tool
makers,Iggq RBDQIIETS,ElectriClilflil, I

Firemen,‘f»i'i';'.'.."im““‘c“.1°-""/
penlB!'B€°E'c

~$l,200
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’ Winnie:
OIIICI III

Auditors,_Accountants,OfiiceMan \\1 v I D‘
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. I $12.

0,000.

these positions
were advertised

i

All
Which one of them could
you fill? If you haven't the

In 3 SIJIIZIQ ISSIIQ

/

knowledge necessary to

/ -of a flhicaeo
newspaperThese

books ~

were writ- \
ten by ex
perts in plain,
everyday language. They are
free from puzzling technical
terms. Numerous illustra
tions, diagrams and tables
make difficult
points as simple
as A-B-C. They
are handsome

ly bound in
half or full
leather (ex
cept Law
and Practice,
w h i c h i s

bound in law
buckram) and
stamped in
gold. Fill out
the coupon.

Automobile
Engineering

Fivevolumes,2400pagesand
2000illustrations.PrcDa.rcsforGarageForeman,Automobile
Mcbclhanic

orChaufleur.
lnvl:ilarun e tocarowners._Regopi-ice.$%.00.Specialpriee,$l7.80.

Macl1ineSliopPractice
Six volumes,2311)pogmand
500illustrations.Prepare(or
Machine

Shel?SogerintendentorForeman,ounrymsn,Pat
ternMaker,ToolDesigneror
Tool Maker._Regular

ance$30.00.Specialprice, 9.80.
Sanitary, Heating and
Ventilating Engin'ring
Fourvolumes.1464pa|ius_and
morethan1400lllustrspons,
ctc._Preparesfor Sanitary
Engineer,HeatingandVentilaiing hn ineer, Muster
Plumber0l'$lllII1b€'l'.Regular
prii:e,$'N.00.Specialprice,$l3.80.

50: A WEEK
Yes, if youdecideto keep the set you
have selected.send $2 within seven
days andthen$2amonth(50ca week)
un_tilthe presentlow price has beenpaid. Haveyoueverheardof amore
generousoffer? Remember.youtake
nochanceswl-iatever—wesendthebooksfor
examinationandyouarenotobligedtokeep
themif youdonotcareto buy. Mailthecouponnmv—beforoyouturnthepage.

break into the big pay class,
decide to get that knowledge
NOW! Any of the booksf , listed below quickly fit

_you for a well-p_aid_1ob—at home- —in your spare time.
Carpentry and
Contracting

Fivevolumes,Z138P111212!and
morethan 400 illustrations,
_PreparesforContractor,Building bupcrintendcntandCur
pc_ntei-l'oremii_n. ltcgulnrpnce,$%.00.Specialpnce,$17.80.
- - - -Civil Engineenng
Nineyolomes,3900prizesand8000illustrations,putt-sanddiagrams.Prepi_1resIorCivilor
StructuralEngineer,Transit
inii_n.Estimator,Desincr or
ChiefDrnftsm_an__§(('|I\l]|1l'pnce,$45.(X).Specialprice-,$29.80.

Telegraphy
Four_volumes_,1723pagesand2000illustrations,poles andding-rams._Prepures_l‘orTele
Ebone
Engineer,WireChief,xchsngoManager,Trouble

Munor Tcleizranher.Regularprice,8%00.Specialpricc,$l280

Fire Prevention
and Insurance

Fourvolumes,1500page and
600illustrations,dingriirql,
Ioi-rna,etc.Pre nresforCount
errnnn,RateClerk,Inspector
or Agent. Regular rice.
$20.00.Specialprice,$85.80.
- . .

Electrical Engineeniig
Sevenvolumes,8000panesand2600illustrations,p aim anddingrums.PreparesforElec
trical Engineer,PowerPlantSupcrintendent,SubstationOp
crritororElectrician.Rcivulnrprice,$3$.00.Specialpi-iee,8l9.80.

Telephony and K» Accountancy and
Business Management
Ton volumes,8580pagesand
l9R'lillustrations,forms,etc.Preparesfor CertifiedPublicAccountant,Auditor, Oflice
Manager.Acmuntnnt,Credit
Manor Bookkeeper.RB('Ulfll'price,$50.00.Speciiilprice,8'.Z4.80.

Steani and Gas
Engineering

Sevenvolumes,% ‘pairs:and2500illustrations,pales, dio
griuns,etc. Preparesfor Sta
tionary,Marineor Locomotive
Engineeror Fir-ei_nnn.Rciruluprice.886.00.Specialprlce,$Z1,80.

Law and Practice
(with ReadingCoursein 25boundpamhob). Thirteen
volumes,6000)pagesand24i.lus
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experienceand knowledgein patent matters often
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4621 Talbert Bldg., Washington, D. C.
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FmnerBurn:Schoolo
f Wrestling.I20]RangeBldg,Ulnhl,

Once a month clean off the top of
the oven, the place under the oven and
take oil the small clean-out door. See
that the smoke pipe fits the chimney
tightly and that the inside of the chim
ney is closed off about 6 to 8 in. where
the pipe enters. If the fire-bricks are
loose get a little fire clay and fill the
joints. Keep the fire up even with the
top of the oven, rounding off the top,
but not having coal up against the
lids or running out over the oven.
Turn shaker handle over quickly as
far as it will go and then back. Both
motions should be continuous and
rapid. Repeat until free from ashes
and clinkers. If the range has a flat
grate use the poker to clean off the top

(\\\\\\\\\\')

‘i
di’.'~>ci,I/\/\

The average range has the same check
dampers as a heater, but it may be seen
they are differently located on the range]

ofthe grates. Always allow the fire to
have full draft for five or ten minutes
before cleaning. Take the ashes from
the ash pit daily to prevent damage to
the grates. A

For Baking and Roasting

For baking and roasting have the
slide open in the ash pit door at E, have
the fire box filled up to the top of the
oven and free from ashes. As soon as
baking is finished, close all front drafts,
open the check draft damper in the
pipe and if the fire still burns too freely
slide back one of the lids over the
oven about 2 or 3 iii. To leave drafts
on after you are through cooking is

very wasteful of fuel. To fix the fire
for the night run the poker around the
sides of the fire, which will clean the
clinkers off the bricks. See that the
fire is packed down solidly, round off
the top so that the coal does not touch
the lids or run-over the oven. Set the
check draft when through with the
cooking. You will keep your kitchen
much warmer if you let the oven door
stand open. For further information
or directions consult your regular range
man. Read general rules applying £0
all household coal-burners.
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. Gutter-Spout Directing Water 
into Two Trench es · 

FA.RMERS in irrigated districts 
frequently' experience difficulty in 

making water flo,v· into two different 
lateral trench~s when tlie supply is 
obtained from ·one hydrant. Usually 
the soil under the s'pigot is washed 
away, and the water, seeking the low
est level, is soon flo\ving into one 
trench only. 

A Western ranchman has effectively 
solved this problem, and at the same 
time ha8 found serviceable use for a 
lot of old tin gutter troughs which were 
discarded during recent repairs in his 
house. The troughs; ' a8 illustrated, 
are cut int.o 27ft, lengt_hs; and into 
the middle of each · piece a semi-cir
cular sheet of tin is · soldered. The 
irrigation gtiide when completed is 
embedded in the earth, with the cen
tral tin member directly in the center 
of the stream coming from the faucet. 

Obviously the flow of· water is evenly 
divided and ·sent.into the t\VO trenches 

By means of a division in the gutter
pipe, water is defie<"ted in two directions 

as desired. The earth beneath the 
hydrant is protected from erosion. 
Another great advantage of this simple 
device is that it permits alteration of 
the flow between the t\VO trenches by 
merely moving the trough slightly in 
either direction.~JoHN EDWIN HOGG. 

How to Prolong the Life of 
Flas hlight ·Ba tteries 

THE life of a flashlight battery can 
be increased if it is t reated in the 

following manner. Before installing 
a new battery, take out the .individual 
cells and give them a coat of sodium 
silicate, or water-glass, as it is com
monly called. The entire cell should 
be coated, with the exception of the 
brass cap on the carbon and the bot
toms. After drying, the battery may 
be reassembled and put into service. 
This treatment prevents the drying 
out that always shortens the life of 
dry .ce lls.-THOMAS '\V. BENSON. 

ATENTS IF YOU HAVE AN 
INVENTlON AND QESIRE 
TO · LEAR-N . HOW TO 

' 

SECURE A PATENT, send for Our Guide Book, HOW TO . . . . . . 
GET A PATENT, sent · Free on request. Tells our Terms, Methods, . . . . . 
etc. Send model or sketch and description of your invention and we 
will give our opinion as to its i- - .;. - ..;. .;.. ;.. - ..; • - - - - ...;, 
patentable nature. 1 . . · · · 

... N Al\lE . ..• • ••••••••••• • ••• , •• •• • ••••••••••. •.. · .. : . 

RANDOLPH & CO. : 
130 F St., N. W., Washington, D. C. 

1 

STREET ••••• • •••••••• : ··~ · · ···· · ·············· ··· 
. . 

CITY ............. . ..... STATE .. . .. ... ... . . ... . .. 

~~~!;!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!~ 

Don't Wear 
a Truss 

Bro o k a ' Appliance, the 
mo<.tem sclenUJfc loveutJ.ou, tho 
\vondertut ne'v dl.Bcovery that 
relle"es r.u1>ture. will be sent OD 
trial. No obnoxious springs or 
pa<I.'!. 

MR. C. E. BROOKS 

Brooks' Rupture Appliance 
Has aut<imatlc Air Cushions. BIDds and draws 

the broken parts t.olteLber as YOU would a broken 
limb. No salves. No · lies. Durable, cbeap. Sent 
OD tT1al t<> prove It. Proteot.e(J bY U . S. patent,. 
Catalog and measure blanks malled free. Send 
name and addres-i t<lday. • 
C. E • . BROOKS. ZSSA State SI., Marshall, Mich. 
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SCIEHCl!.AND J'NVEVl'l DN 

· Herc i3 THE cloc-
' trical magazine for you. 

For the Dabbkt and the 
... How..to-make4t" liend. 
Chuck full oE csperimenU 
and the latelt electrical 
doings Non,.tochnical
in plain Encliah. One ol 
the foremost authoritie9 
OD WIRE• FSS in u. s 

200 111ostntlone 
90 bia' paKH 

O.et 100 a.rtJ.clee 

One co p)' will eon• 
Yince J'OU 

At AJI New• Sta nd• 20c 
l t.OO<J fft!Gr 
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PATENTS 
LACEY & LACEY 

Attorneys-at-Law - Patent Practice Exclusively 
Solic itors o f 

U.S. and Foreign Patents 
Trade -Marks , Copyrights 

646 F Street, N.W., Wash in gton, D. C. 

Write Ua for Our Inven tor .. B oolr 

PATENT-SENSE 
S T ABL I SHED 1869 

PATENTS PROCURED and 
TRADE-MARKS REGISTERED·~~ 
Eighteen Years' Experience. Instructions and 
Terms on re<1uest. 

ROBB & ROBB, Attorneys a t Law 
Spoclallzinir in Patent and Trade-mark Practice oxcJulllv.:Jy 
840 S....tlMorn Bldl[_., 1336 Scho6eld Bldr., 

Waahinaton, D. C. OeYeland, Ohio. 

Terms Reasonable Highest References 

U.S.PATENTS 1 

Our facilities for securing patents enables 
us to give prompt and reliable service at 
reasonable rates . Inventors are invited 
t o \vrite to us regarding questions apper- ' 
taining to securing patent protection. 
All matters receive prompt attention. 
Send for blank form of disclosure to 
protect your rights until filed in the , 
patent office. Book of instructions and 
blank forms are free on request. 
A. M . B UCK . & CO ., Paten t Attorney• 
!'110 S"t"~nd Sallonal lla11k Didi. ' Wa1bln1toa.. b. C. 
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THE BOY ELECTRICIAN. Practical Plans of Electrical 
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of the U. S. Patent Office 

NORMAN T. WHITAKER 
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Send drawing or n1odel for preli1ninary examination 
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WATSON E. COLEMAN, Patent Lawyer, 624 F Sto, Washington, D.C. 
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PATENTS 
IF YO.U HAYE 
· an 1nvent1on 
which ·you wi~h 
to patent you can 
write full y and 
freely to Munn & 
Co. for advice in 
regard to the best 
way of obtaining 
protection. Please 
send sketches ·or 
a model of your 
invention and a 
description of the 
device·, explain-
• • • 
1ng its operation. 

All paten.ts sec ured b y 
u s a re desc ribe d in 

SCIENTIFIC 
AMERICAN 
without coat t o patentee 

All communications 
are strictly confiden
tial. Our vast prac
tice, extending over a 
period of seventy years, 
enables us in many 
cases to advise in re
gard to patentability 
without any expense 
to the client. Our 
Hand-Book on Pat-
ents is sent free on re-

our methods, terms; 
: etc., in regards to 

1. ·Patents, Trade Marks, 
Foreign Paten ts, etc. 

Munn & Co. 
SOLICITORS OF PA TENTS 

683 WOOLWORTH BLDG., NEW YORK 
cnl 

627 F STREET, WASHINGTON, D. C. 

Popular S<:ience Monthly 

ANEWGAME-~ CATAPULTING 
·BY ®iles ~M .. Miller 
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. . 

ANEW game has been devised, 
involvi~g the old war tactics 
of catapulting. The device is 

known as a catapult. . Instead of 
throwing stones or arrows, rubber balls 
are propelled distances ranging from 
2 to 75 ft. ; and, instead of city walls, a 
skeleton target lies flat on the grou.nd. 
The target is usually placed by an 
opponent, and is located at an unknown 
range, but within the limits of the 
catapult. · 

The catapult has a moving lever 
A (Fig. 1) that is hinged to the base 
B and a strong · spring C to draw it 
forward quickly. In t he lever are 
cuplike holes in which a ball is placed 
after t he cat apult has been set, and 

A 

I • 
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. ac . 

Fig.6 

- ... . . 
Fig.8 fi9.7 

. 
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0 

0 ___ .....__ fig.2 
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when the lever is released it casts t he 
ball .forward. 

If the lever has a full swing, it will 
cast the ball forward, but very little 
upward, as shown in Fig: 2; and, while 
t he ball will be projected with con
siderable force, it will not go so far. If 
the lever is stopped part way forward, 
the inclination of the lever will de
termine the direction the ball will 
take, usually at right angles to the 
lever, or will leave it at this angle, 
which is sho\vn in Fig. 3. If the lever 
is stopped far back, the ball will be 
flipped up in the air, but " ·ill make lit
tle progress for,vard, as will be seen 
in Fig. 4. The setting, therefore, that 
p ropels the ball for the greatest 

- --- - -o .... 

f j9.5 

Fi9.9 

- -· 
/ ' 

/ ' 
I \ 

I \ 
I \ 

I /o o Q 
I [.o 

- I~ fig.4 

Details of the pieces for the making· of the catapult and the assembled parts, 
with a diagram showing how the position of the lever affects the course 
of the ball. When the lever is vertical the ball shoots forward but not upward 

• 
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distance will be with some elevation 
but not sufficient to waste energy in 
merely getting height . It is easy to 
understand why t here are so many 
possibilities of range in the game. 

There are many combinations t hat 
may be effected by the -device. The 
lever may be drawn down to the last 
notch of ·the catch D (Fig. 1), or it 
may stop at two other points or 
notches, giving varying t ensions as a 
starter. As mentioned, the lever may 
be allowed its full swing t o the vertica1 
position, where there is a permanent 
stop, or it may be stopped at several 
point s by inserting a rod in t he holes 
of the box. The holes are labeled 
E,, F, G, H in Fig. 1. 

Other Combinations 

There is another series of combina
t ions that may be used as distance 
modifiers. The three pockets shown 
in the lever (Fig. 5) have a varying 
effect from t he longest to the shortest 
radius of the lever. The outer pocket, 
I, will cast the longest distance, be
cause its arc is greatest, and the inner 
one the shortest distance, because its 
arc is smallest. . These conditions 
make variat ions in the former combi
nations. For inst ance, if the lever is at 
full tension, the stop at F, and the 
ball placed at K, t he cast will not be 
so great as it would be if t he ball were 
placed at I; and so on. 

Another variation of condit ions is 
formed in the use of a hard and also 
hollow rubber ball. Three other 
conditions may be obtained by the 
elevation of t he front end of the cat a
pult by means of a brick. Raise it to 
the height of a brick fl.at, on edge and 
on end. 

Much experiment ing is possible with 
all these combinations, and it is a good 
study for a boy. If records are made 
of t ry-outs, considerable calculations 
may be made. I n t ry-outs three casts 
should be made, the results added and 
divided by three for. t he data record. 
If an operation is faulty, it should not 
be counted. The t ry-outs should all 
be recorded in good form for future 
reference. 

To Construct the Catapult 

The base B, Fig. 1, is 24 in. long, 
3 % in. wide, and 1% in. thick'. The 
sides are each 15 in. long, 8 in. \vide, 
and % in. thick. It is best to cut 
away the base for the length of the 
side pieces, as shown in Fig. 6, for 
appearance, and the front ends of t he 
sides rounded at the top on a 1 _!.1..:in. 
radius and the back curve to corre
spond t o the movement of "t he pro
pelling lever, which has a radius of 6_%'. 
in. The center of the back curve is on 
a line with t he upper side of the base 
and at the bottom end of the lever. 

The propelling lever A, Fig. 1, is 13 
in. long, 2_%'. in. wide, and % in. thick 
and is hinged-to t he base with a large 
strap or door hinge less t han 2 in. wide. 
The front face of t he lever, when stand
ing in a vertical position, is 8 in. behind 
the front end. Three pockets 1 iri. in 
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Do you know how to make chemical I 
tricks? 

D o you know bow clotb Is bl.,,.ched? I 
Do you know how to test soil ? 
D o you waut to make Invisible Ink? I 
Do yot1 know how to test 1 our? 
Do you know how Chlorine Smoke 

and Clllortne Oas (German War Ca•l. I 
ls made ? 

What do you know abOut chemistry 
In general? I 

. ,~~~~:;e~~ 
Tbcsc and bundrert other Interesting 

questions a.re a.uswercd and demon~ I 
strated wi th our Chom iotry Labo ra
tory which we present herewith. I 

We present b""'wlth to our ttlends 
011rnew E. I . Co. Chcmica l 4boratory I 
which con ta Ins real chcrnlcalS and ap
par11ta to perform real chcmlc.-.1 experl- I 
men VJ. '1~1tts out il!t ls not n toY, put up 
merely to nm 1111e. but n prnctlcnt Inborn- I 
tory set with nll the ohemlcnls appar-
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utu. Nl<l reagents necessary to perform 
· real work nnd to tench the be~lnner rul I 

the secrete or In organ le chemistry. 
With this outnt we give free a book I 
cootalnlng a Treatleo i n El.men.t a·ry 
Chemiat ry. uaie'~I data and ~\pea, I 
and 100 inatruc tive and a muaang ex
periment•. 

Tbe r bemlcnl• lum lshe<l nre nil tech- I 
nleaUy puro nnd put up In appropriate 
wooden boxes ru1d gl:iss bottles, und I 
there ts a sul'" clcn~ •. 1mntlt y to mako 
do ens or experiments with ench. The 
upparuta are or stnudnrd labori1tory I 
s l1c and QWllltY. 

AJtho all chcmlrrus h1>ve ne.arly I 
doubled In price. we have decided not 
t.o raise the price ror this out~t tor the I 
p rcscnt. 

Rend the t !Jt or chemlcnls and nppar
nt,,,..nd took at the 1iciunl photograph I 
or tbe outl't at your left. 

And order o n o today! 
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A mmonium Chlorido 
A1um 
AnthnOl'.l;f 
Borocio Acid 
Charcoal 
Sodium Nitrate 
$Odium c;a.rbonate 
Sodium Hor ale 

Sodium Sulphite 
Mnnrsne11c Dioxide 
()xv.he A cid 
Br imi!lkJM 
lcon Oxtdc 
Sulphate of Zinc 
Magnegia Carbonate 

Zinc, Mntallic 
Sodium Biearbonat~ 
Sodium Sulohnte 
SOOiu m Chloride 
GaJcium Sulphate 
ltuch,arn Chloride 
Lead Acetate 

Pc-.n:ous Sulphato 
N icke l Sulphate 
$odiurn 'Pho3ph-.to 
Zinc Carbonate 
Amn1nniom Sulphate 
Ammonium Ciu-bonato 
Ammot1ium Aqua 

Ship ping Weight, 10 Lbo. 
Can Be S hipped by Exprciaa O nly 

Calc ium Chlorido 
t:hloriJe of Zinc 
Copper Sulph ate 
Glycerol 
Iron Chloride 
t :a lcium Q;ddo 
Stannous Chlorldo 

Ni«:kcl Chlor ide 
Rydrochlortc Acid 
s ·utphurtc A cfJ 
Iodine 

THE FOLLOWING APPARATA ARE F ORNISIUJO: 

ttf Cf t..''\UI" ._ 1'.tc t..&i.Ulc 
T in , M~to.llic 
Litmu~ Po1u!r 
Fe r rous SuJphldci 

One StAnd'1rd Washbott1e 
Ono rA>nlcal G las8 MeL~ure 
C>nu J.~rlenmcyer Fha.sk 
On"' Gla11Ja 1'""unnol 

One Deliver y Tube One Glas~ Dropper 
S ix AMsOr led 1'e1't· Tubea One Se9()n Meaaut"e 
One 'f est-Tube Holder Giu s TUbfn_g 

One book' containin.r Treatise on E1ementary 
Chem is try an d 100 Chemical £ xperimcnta 
to be oerfonned with U.19 outfit. 

Ten Sheets ot FUtcr l>aper Ono Spirit Lamp. 
I MMEDIAT E SHIPMENTS 

''The Livest Cata log in America •• 

• 
I 

I 
Otrr b~¥,, new oleet:rlcat cyclopedia No. 19 1!1 waltJnr for you, Po,Jtlvoly the most C()ntu leto Wlrulc5a and "'1cctrlcal c;nt.aloa In p_i:_int I 

todM.y. 220 Big Par es. 600 Ulus tr11t.fona 600 Instruments and a.PJlB_.ratuiJ. ete. ~ig • •Tr eatise on Wirelest Teleare phy. •• 20 1''REE 
coupons !or our 160-pqe 1''REE WlN leaa Cour l!c tr1 2Q le S!fOns. t'Rt:S Cyclopcdlu No. 19 meaautvs 'l x.5 ~:1 ' . Weight, ~.t LU. Bea u tifl1I I atiff eove-l"S. Cyclop• dla Hnt only on rece ip t o f 6 cents stamps to coYer postace . I 
ELECTRO IMPORTING CO., 229 Fulton Stree t , N ew York •••••••••••••••••••••••• •••l!I••• 

Se t 
In 

solldCold 

Send Your Name and We'll 
Send You a Lachnite 

Over 100,000 in Use 
Moatlt atold through 

recommendation 
For P ersonal Desk o r 

Gene ral omce 
I t c.beek.3 menta•calculatJoaa 
Buy thl'ousrh your ats.Uoner 
Wrltelor 10..UyTrlal Ofter 
P. E. Gancber. A.. . ~. M. Co. 

l ta Duane St., New York 

D eafness 
Perfect bearing is now belrur re
store<! in every condition otaeat: 
ness or d efective hearinB from 

• causes such as Catarrhal Deaf. 
n ess, Relaxed or Sunken Drums. 

.. T hickened Drums. Roaring and 
·' Hissing Sou.nds. Perforated1 ' Wholly or Partially Destroyea 

. .. DrumS,DischargefromEars.etc. 
Wilson Common.sense Ear Drums 

"'Litt/a Wit'eleu Phones / <»' tM Ear.i" require no 
medicine but effectively r eplace what is lacking or 
defective in the natural ear drums. They are siritple 
devices. which the wearer easily fits into t he ears 
where they are invisible. Soft, safe and comfortable. 

Write today for our 168pageFREE book on DEAF· 
NEss. giving you full particulara and testimonials. 

WU.SON EAR DRUM CO •• lnco~ratecl . 
413 lnter-Southem Bid& J..OUISVILLE. ltY. 

S peak quicl-·for these r tbuiit Underwoods 
are gettiztit scarce. U. S . Govt. bo1'ght 
100,{j()(J Ufl.de-nvoodtt. Ccouinc Visible Un· 
derwoods at bii? savi:na-. S· Year Cuarant('c. 
T ry It 10 DAYS FR.EE. Rent or .bu,_ 
' Vrltc quick for Offer N o. n • 

DICK! 

Typewriter Emporium, 34·36 W. lake St., Chicago 

What lSC -.~~g Yoqe!;:.~NP.~jm9og:$., b~~RJ!~J 
Washington, 1"4 home of the Pathfinder, lo the 13 weeks on trial The Pathfinder Is on Jllustroted weekly, published at 

MrVC ant~r of clulllzatlon: AIAIOf'll ls IH?l'!g the Nation's center, for the Natlon; a paper that prints all the news o f the 
rnada a t t hi. world capital. T he PatltlfnU.r • world and t ells the tr u th and only the truth ;now In its ·a eth year, This pa· 

11/ullroted UJt.?e/clg review gtoa you a clear. Im- per fills t he b ill without empt-ylnsr the p urs e : It costs but St a year. I f y ou 
partial and correct dlagno$ls o public oRal~. want to keep posted on 'ffhat is e-o intl on i nthe world, a t t he teastexl)Cnse: 

ilurlng t hese Uf'C'nuou.i, ~ ·rnoklng da11s. of time or money, this Is your means. If you wa.nta paper In your home 
which i s sincere.· r ellab1e, e nt e rtainlnll'• wt1otesome. the Pathfinder Is yourS. J I you w ould a p preciate a paper which puts evcryt hiog 
clear ly , fairly~ brieftv~here i t i s. Send lSc to show t h a t y o u mill' ht like s uch a paper. and we will send t he Pathfind er on probation 1 3 
weeks. The IS< doc$ 110 1 repay us, bul we Ile a-lad to l11vcst l11 11cw l riends, Tl!e·P11thflnder, Box I a , W~!n~n, D. C. 

... 

• 

115 (;opyngh "d ma 0 nal 



• 

I y 
There is a wonderful opportu

nity right now for boys \vho like 
electricity. Thousands of men 
from the electrical industry have 
gorie into the service. But their 
\Vork must be done. Boys who are 
ambitious and willti-ain themselves 
in spare time can step into g ood 
positions and get experience that 
will give them a r eal start toward 
success in life. Good salaries are 
offered with rapid promotion. 

For 27 years the International 
Correspondence Schools have 
been training boys for success in 
electricity and over 200 other sub
jects. They will help you prepare 
right at home for a position in the 
line of electrical work you like best 
-or in any other work that ap
peals to you. Thousands of boys, 
through I . C. S. training, have 
stepped into fine jobs, but never 

• • were opportun1t1es so great as now . . 

L et the I .C.S. help you. Choose 
the work you like best in the cou
pon below, then mark and mail it 
today. T his doesn't obligate you 
in the least, and it will bring you 
information that may start you on 
a successful career. This is your 
chance. Don't let it slip by. Mark 
and mail this coupon now. 
-----TCAR OUT tcc.-K- - - - -

lllTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 7620, SCRANTON, PA. 

Explain, without obllp.tlnir me, how I can qualtry for the 
position, or In tbe subject; before which I mar k x. 

l!LllOTRI04L UGIKBI!& 
Ele.c:triclan 
Electric W lrlns • 
Electric Llahdna 
Electric Ctr kunnlnlJ 
Het!V][ Electric Tncdon 
l!.lectrlcal DnfUman 
.Bleetrle •am.ta• DM1P•r 
Teteirnfh Espert 
Pnctlca Telephony 
•l!CH411104L 1!!191Nl!ER 
Mecbantcal Dnfttman 
S hlp Dnftaman 
&bchlne Shop Pracdee 
T oolmaker 
Ga• EnJrineer 
CIVIL ENGINEER 
Surveyloa and Mapplna 
a111r roa11a•11 oa ue·a 
ARCHITECT 
A.relllt.Hta.nl Draft• ... 
PLUBBl!IG .lllD Hl4TINll 
Sheet Metal Worker 

(JRl!•I04L l!lf(Hlll!ER 
SALESMANSHIP 
ADVERTISING MAN 
Window Trimmer 
Show Card Wdter 
Outdoor Sip Painter 
llAILROADER 
0.LUSTRATOR 
'DESIGNl!.R 
BOOKKEEP ER 
&te...-apber and. Typllt 
Cert. Pub. Accountant 
Traffic Man.aaement 
Commercial Law 
GOOD ENGLISH 
~~~-tJ' Ji~l'~EER 
Rallw•J Mall Clerk 
TextlJe 0Tu1eer or S•pt. 
AGRICULTURE 
Naviptor ~ SpanW. 
Pealtr7R.ablas Freaeb. 
.l•t.m.bU•t ltallaa 

• 
Name'-------------~ 
Present 
Occupattor"---- ---------

Street 
and No·------~--------

C:.17 _______ ____ sta1,.._ __ _ 

. . 

diameter are cut in its front face. 
These pockets should be Yz in. deep. 
These may be bored with an ordinary 
bit, but it is better to use a spoon
bit. The center of the first pocket is 
1 U in. from the upper end, the second 
131 in. from the first, and the third 
1 Yz in. from the second. 

For the top of the box a piece of 
wood % in. thick and as wide as the 
inside measurement of the box, for 

The catapult with the arm drawn back 
and the ball in place for throwing it 

this catapult 7 in. long and 2 Yz in. 
wide, is fastened in 1 in. down from 
the upper edges of the side pieces and 
1 in. back from the front end. This 
makes the last stop for the propelling 
lever. I t also ~arries ·the spring.' 

The spring is a very essential part 
of the device. I t is a l~!n. closed 
spring 2 Yz in. long, not i'ncluding the 
loops at the ends. Such a spring can 
be purchased from a hardware store. 
If it is difficult to obtain a spring just 
the right length, one . may be made 
from a longer length by cutting it off 
and turning up a 'loop at each end. 
The spring is sho\vn in Fig. 7. The 
attachment must be very secure. If 
eye-bolts, as shown in Fig. 8, are used, 
there will be no future trouble. These 
are not always available, and a large 
screw-eye may be used instead. The 
forward bolt or screw-eye is located 1 
in. back from the front end of the upper 
piece in the box, and in the center 
lengthwise. Theboltorscrew-eyein the 
lever is placed 3 in. from the lower end. 

Method of Procedure 

Since the spring loop will not reach 
the eyes of the bolt or screw, it must 
be stretched to hook in place. This is 
not easy to do. Make the attachment 
to the lever first, and then loop a strong 
piece of cord on t he other hook and 
draw it t hrough the box. Pull it to 
place, and with a screw-driver or other 
metal tool force the spring to one side, 
kinking it a little until the hook starts 
into the eye, then release the cor!f. 

The sides of the box should be held 
together while boring the holes. T.his 
is done before they are nailed to the 
base. Be careful to bore the hole in 
straight, that is, at right angles to the . 
surface of the board, boring through 
both in one operation. If the holes 
are % in. in diameter, a % -in. pipe 
may be used for the stop. The pipe 
may be 6 in. long~ The holes must be 
located so that they will be outside 
of the arc of the spring. To b'e sure 
of it, make the locations l }i in. from 
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the outside edge of the semi-circle on 
the side pieces. 

The catch and release for the lever, 
when drawn down, must be simple and 
effective. The pull on the catch should 
be straight up from its hinge. A piece 
of soft steel 7 in. long, Y2 in. wide, and 
3/ 32 in. thick will be found very 
satisfactory. A hole large enough for 
an 8d common nail is drilled 72 in. 
from the lower end, and a similar one 
Y2 in. down from the upper end. The 
notches are shown in Fig_ 9. These 
can be filed into the metal, but a quicker 
way is to use a hack-sa;v. A wire and 
ring (Fig. 10) are used to pull the catch 
back for the release of the lever. 

The catch-bar is inserted in a slot 
that may be made in the base with a 
compass saw after some holes have 
been drilled as starters. The holes 
must go all the way through, especially 
\vhere .the catch-bar is inserted. A hole 
is drilled in the side of the base to t he 

. slot where the hinge is located. To 
locate the catch-bar, draw the propell
ing lever down to the base, then draw 
a line acr~ss the base at the end of the 
lever, which locates the front edge of the 
catch-bar. This bar should stand in a 
vertical position when in use. There 
should be a small metal bar projecting 
Vs in. over the end of the propelling lever 
to make a good surface for the catch. 
The wood will not stand the wear. 

When It l s Ready for Use 

The device at this point is complete 
as far as casting the ball, but some 
careless person is apt to give the 
lever a hard knock if there are no 
guards provided. The guards shown 
extend to the end of the lever. They 
are made of fiat iron. It will require 

After the throw the arm stands 
in an upright position against 
the stop placed through the sides 

about 6 ft. of Yz in. metal Vs in. thick. 
T\vo holes in the rear and one in the 
front end are drilled for screws, and 

· to have the heads flush with the sur
face they should be countersunk. The 
whole device will present a better 
appearance if it is well painted. 

The target may have an irregular 
form like the walls of a castle; or 
it may be made up of three laths laid 
end to end; or a folding target may 
be made. One person can obtain 
amusement, but it is more interesting 
to have an opponent whose business 
is to lay the target at an unknown 

· distance from t he catapult and return 
the balls to the ·operator. 
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Each turn consists of three trials. 
To make a score, the balls m\:lSt hit 
the target, frame included, before 
striking the ground or other object. 
The first hit counts 10, the second 5. 

, With another turn the target should 
be moved to a new location. The 
game consists of ten rounds for each 
side, not counting repeats. If more 
than one person plays on a _side, they 
take turns. 

A Combined Knife and Gouge 
for the Woodworker 

WHILE at a Western summer 
hotel, one member of a party 

wanted some embroidery hoops, and 

Fig.I ~ , 

The end of the blade is Cutting edge 
turned over and sharpened 
so that the cut is made 
by draw'ng the knife fig,2 . 

an old Indian was induced to make the 
hoops. The hoops were made as 
ordered, but it was the tool the Indian 
used to make them that excited in
terest. 

I t was a combined knife and gouge, 
made out of a thin-bladed kitchen 
knife that had been curved at the end 
and then bent over and sharpened 
all along the edge and around t he 
bend. The knife is shown in Fig. 1, 
and the bent end in Fig. 2. The way 
to use it is shown,in Fig. 3. The depth 
of the cut is regulated by the angle 
at which the knife is held. 

Timbermen use similar tools for 
marking lumber, and the Indian may 

Fig. 3. How to draw the knii e over the 
board to gouge out an :I make a depress:on 

have taken the idea from them. But 
t he little knife he used was a most 
convenient tool and not difficult to 
make.- TUDOR JENKS. 

How to Make a Mat Surface . . 
on Aluminum 

• 

To impart to aluminum the appear
ance of mat silver, this simple 

method will be found very satisfactory. 
After thoroughly cleaning t he article, 
plunge it into a hot bath consisting 
of a ten per cent solution of caustic 
soda saturated with common salt. 
Permit it to remain in the prepared 
solution · from 15 to 20 seconds, then 
wash' and brush it. Place it in the 
solution again for half a minute, wash 
it, and dry it in sawdust. 

• 

·''See Tockstein, 
• 

Here, 
We Ne.ed You ID Our Business'' 

. 
How a Patriotic Letter Carrier Came to 
be Deluged withFineBasiness Offtrs 

In Fresno, California , there is a 
"' ide-awa ke young ma n named Tock
stein. Until recently, he \Vore the 
blue-gray uniform of the Post Office 
a nd delivered letters for Uncle Sain. 
He \vas ambitious, and he knew that 
to get on he n1ust not look for a id 
outside himself bu t '>Vithin. 

He had very li ttle t in1e and he \vas ahvays 
very ti red \vhen he 'vas through 'vith his 
d ay's work. But b e found a way- a nd that way is 
open to you too. The first result of his new way was 
that he sold 37,744 thrift stamps in one day- break
ing a ll records-si1nply beca use he had learned a new 
wa y to do the work of three people in one short day 
wit ho ut getting t ired. 

And the next result was that because of his record
brcaking feat, he has. had offer a fter offer from respon
sible business houses at a b ig increase in salary. He 
hasn't decided yet wh ich to ta ke--t hey a re all so good . 

Now what he did was s imple. He sent a cou po n 
like the one a t the bottom oi ttiis page for '.,,,. ' 

EMERSON -COURSE 
IN PERSONAL EFFICIENCY 

What It Has Done for Others It Can Do for You 
R. S. Howland, who owns fn 1it groves In J<lorld a. fo und 

that It gave him 24 hours more a week- a wbole day. 
SupJ>O$e you had one day more a week In which to make 
mo ne>·, o r to />lay golf. or to rlJD l'OUr car? R. F. Brune, 
~\grocer or Ct~ lrornia, got S3,t>OO a>Yeitr e.xtr o. ln income and 
cti t down his workin g hours. £. L. Swe neon, Sooretn.ry or 
the Fort Pitt Chocola te Comp~any . Inc .. got a 33~"• raise 
In s11Jary . E. Q. Cannon, President Of t he Salt La.ke 
St.am o Compan y , learne<t how to (ltlit before qulttln~ tim e. 
And so It goes with 25.000 men nil over the United StateS. 
\Vl1at you get out of emctenci• Is wba t you want tc) gei,-
1Vbetber It L• leis ure, health, money, or peace or mlnd
tbat thing you find In It. 

This Book - 20 Chapters-

In Colors-FREE 
Illustrated 

Send ror this book . I t tells you bow to 
take "A Short Cut to Success." Some or the 
Chapters: \Vhat Is El!Jclency·? !''or whom Is 
E mclencl'? How you are t nugbt EnJe1enoy. 
Are you car-minded or eye-minded ? !\lost fnU· 
Ul'CS are due to g-l1ess-work . )rou use onJy half 
your Power. To what do some men owe their 
success? 

Harrington E merson bas applied t hese principles to ' 
over 200 ra.ctorles, railroads, and otber organJ-a- ~ 
tlons. T iley t\re studied by elllclcncy eojl!oecrs In 1 America. Jn E ngland, In France, and In C>tber , 
cour1 trles who have learned them rron1 Emerson. ,1 

Evo.ry day that you work wrong Is a day , 
ta ken out or your future s uccess. Send tile 1 
coupon today. It costs YC>u nothing and , 
may mean tbe doorway to o. great ne\\' ,I 
future for you . , 

/ 
/ 

P . S-M 
1-19 

/ REVIEW OF 
'/ REVIEWS CO. 

// 30 Irving Place 
f'/ New York 

~ . "/ Send me particulars a bout 
\SJ<:,~ .~ j your co urse in Efficiency and 

~\ .• · ,.; S tory of E merson, a nd your 
~ C ,,r ':f!!' fru book, " A Short Cut to 

<:,'t>o . '-,..>; ,,"/ Success. " T his put s me under 
~ .. .,..*/_...1 no obligation . 

Send This Co.upon It costs you nothing. 
I t will be n bl~ step 

ahead nud put you on the road to lel!lure and success. 

. ~.."'. ,. , 
""'"''"''~~~ .. ~/ 
'~.?~ 

-;/ I t will give you a wider view or your bus iness. This 
Course Is not an e.".pense. It Isn' t even an In vestment 
for future returns. It pays for Itself with t be fi rst page 
or the firs t lesson. 

Send for this lrt• 6oolt now •nJ 
''"'' on a new and aar~ roaJ 

, , , 
REVIEW OF REVIEWS CO. ,' 

'/ r\arne . . .. .. . . ........ : . .. . .. · · · · · · · · · · · • 

.~ddress .... . . ... . • ... . .. . .. . . . ... . . . .... . . . · · · · · 

30 IRVING PLACE, NEW YORK ·'' Occt1~ t i<;1 1 . . .. . .. ... .. .. . • . .. . . . .. . . . .• . . . . .. .. •.. . .. .• 

ELECTRICITY MADE SIMPLE 
A book devoid of technicalities. S imple, pla in a nd 

u nderstanda ble, j; l.00 Postpa id . 

Popular Science Monthly, 225 W. 39th St., New York 
• 

• 
ARMATURE AND MAGNET WINDING 

By Horst mann & T ousley 
A necessary book for Electricians . Full fact s and 

diagrams, S I .50 postpa id. 
Popular Science Monthly, 225 W. 39th St., New York ______ ..__ ______________________ ------ ---- - -

An Easy Way to Make Money 
Don't be content to plod along on a small salary. Be Inde

pendent. Go in the tire repairing btisiness and make $60 Qr mor~ 
a week. One man made i.'145 the fi rst d ay he received his outfit. Others are mak
ing 525 a day and hundreds of wide-awake men a·re making $200 to SSOO 
a month. 

.No e:cperience needed. \Ve teach you how. V ery little capital required. But 
slight n sk, as every car owner in your town is a possible customer. J obs are plen-
tiful because tires blow out and puncture every day. . 

! 1 H At IE 1 l !'~.'!~!'~!':. '!.~'!~: ~t~! 
$250 to SSOO vulcanizin_g outfit.a. A boy can v ulean
lie perfectly with this strunl" mnch lc e I t's t he only 

vuJcanlier that has Automatic Heat Control . I t mu$t V'ulcanlze Ju!'t rlgbt. It can't 
undcrcurc or overeure a tire. Req uires no wutcblng or regulat tug. Yot1 can learn to ao 
expert tire vulea.nlzlng In half an hour with tbe Shaler . 

WRITE FOR FREE BOOK " HOW TO OPEN A TIRE REPAIR SHOP" 
a nd complet~ Catalog, which gives fu ll Information . 

WRITE QUICK BEFORE S OME HUST LER GETS AHEAD OF YOU. 

· C.· A.·. SHALER CO., 2100 Fourth Street, WAUPUN, WIS. 
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YOU ARI BADLY if you lack 
ila•DICAPPED Hig~~hool . . tra1n1 ng. 
You cannot attain business or social 
promirience. Y 0.u are barred from 
a successful business career, from 
the leading professions, from well· 
paid civil service jobs, from teaching 
and college entrance. In fact. em· 
ployers of practically all worth-while 
positions demand High School train
ing. You can't hope to succeed in 
the face of this handicap. But you 
can remove it. Let the American 
School help you. 

m TOU8SIU FOD A 
ma· •UTU81 ~~ t:Su~:n 
prepared by some of America's leading pro
fessors. will broaden your mind, and make 
you keen, alert and capable. It is complete, 
simplifiea and up·to-date. It covers all sub
jects given in a resident school and imets a/J 
requir~nts of a High School training. 
From the first lesson lo the last you are 
carefully examined and coached. 

USI SPUI DNI OMLY 
Most people idk away 1i/b hours a week. 

Probably YOU do. Use only one-fifth of your 
wasted hours for st~y and you can remove 
your present handicap within two :µan. You 
will enjoy the lessons and the knowledge 
you will gain will well repay the time spent 
1n study. 

IAICE 10 LESSONS 
FllEE So that you may see for 

yourself how thorou11h 
and coiru>lete our tralD· 
ing is. We invite you to 

take ten ks.som In the High School Course
or any Course of apeclallzed training in the 
Coupon below - before decjding whether 
you wish to continue. If you are not then 
satisfied you are not out one cent. We abso• 
lldebl guarantu 80tis/action. On that basis 
YO!I owe it to yourself to make this test. 

Check and mail the cou~n NOW for full 
particulars and Free Bulletin. 

JUIDtea• SCllOOI. 
oreo11•1..011Dm1a 

Dept. H-1201 Cbicaao, lllinoia 

Please explain how I can 
qualify for the position 

marked x 

..... High School Gradonte ..... Law1er 

..... Electrical Engineer •..• Btt• iness Manager 
..... Elec. Light&Power Sapt •••.• CertillA!d Pub. Accountant 
... HJdr<>electric Engineer .•. ..Accountant and Audi tor 

..... Telephone Enirineer •.. ..Bookkeeper 

.... Teleeraph Engineer •.. .Ste'>Otll'apber 

.. _ w1re1 ... Operator ..... l!'ire 1nsarance EX1>C!rt 

..... Architect •. ...S.nitary Enaineer 

..... Building Contractor ••• ..Maat.er Plumber 

..... ClvO Engineer •... .Beating and Vent. Enirinecr 

..... Structural Engineer ..... Automobile Engineer 

..... Mechanical Engineer ..... Automobile Repairman 

..... Shop SIJperlntendent ..... Airplane Mechanic 

..... Steem Engineer ..... General Education CC<l.l'llo 

..... Draft•oan and ~ --Common Scbool Bnncl>ff 
• 

Name .. _ ------ - ------

- --__ ,,,_ - ------ --··-·-······-
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A Combination Stock Barn· Under · One Roof 

T HE principal building on a farm 
may be a combined cow, horse, 

and calf barn, as illustrated. I t is 
laid out in the form of a cross; not that 
this is the most eco- · 

loaded on the \vagon or spreader either 
in the barn or outside. 

The mow floor plan shows how the 
hay is put down through chutes at 

no mi cal shape to build, · 
but it costs less :than 

1--- --2a:o,-· --..;.j 
points where it is 
most convenient for 
feedin g all the 
stock. The large 
grain-bins have 
spouts in the cor
ners near the wings, 
so that toe grain 
may be delivered 
close to where it is 
fed. It is taken up 

separ ate buildings. ~~·· - . siLo ~ 
There are other good --· --1-. tf · reasons for this shape. · ,.; 
Having so much of his . , 

' work under one roof 
saves much labor for · 
the farmer. In some : muP . -"'·L- : 
St~tes the dairy reg\i. _ r;~--......,--!/"'"' ---~, , 

· . r I 1 ·~ 

I ... 6. .. I I 1 T ... ~-. 0- I 
• • ., · O I I ti) I ~ L> ~ J O p. • 

\W "' \. \. \ I I~ I , "\.-... I 
1111 ' ' I 18 I 
I ~ BOX I I I I 
I i 5TALL I I ' I /~ 
I -- HORSC. !)TALLS - - ,, I I J /8 

• \. :ITCCL T RACK--... , } JI\ ./f' , v ' /'- _JllJ 
g TAN:---------"---<--q_? --<\y-3:'-- -C:..t:'" ----,-- - \. / - -

\.r HOl?SI:. :ITA ,LS - - '- I • ' .....J L.. 
"'I... f-R--~ QI I I MANC.t:R5 
~ SOX ..i I I 
;;: STALL ~I J· CAL F Pf;N 

~ r'I '\ K " ii ~I , : 
~ULL PE.N 

~"'<: . . . ~ I : 
lations will not allow the · u 1 

young stock and horses ~ ., 1 

DUTCH .DOORS 

to be in the same room ~ ' ~ : 
with the cows. ·The i ·- z I 

throu~h the door 
near the silos by using 
a rope and the steel 
track. The large 
mows have no tim
bers in the way of 
handling the bay, 
either when filling 

cross-shape plan gives a i 1 

three-in-one stable ar- ~ ,__......., 
0 

b 
rangement, bringing u 1--i;,~ 

I 

'in .... 
them together so far as , 
the chores are concerned, 
but keeping them sepa
rate by mere~y closing 
the sliding doors. 

I 
I 
I 
I 
I 
I 

I 

' , 

I 

them or in taking 
the hay out, as this 
is a plank truss barn. 

The l a rge mow 
Where a number of 

cows and several horses 
are kept, and there is 
young stock, this makes 
an ideal arrangement for 
housing them and for 
storing hay for feed. 
There are driveways 

i..~---'~6·0"----~ 

holds 110 tons and 
the smaller ones 40 
tons each. By the 
covered passageway 
the c ente r of the 
mows may be reached 

The cross-shape has its 
advantages for making 
a combination stock barn 

each way through the barn, and yet 
none of the space is wasted. There are 
steel tracks to carry the ensilage and 
the manure, which may be put in the 
yard . by means of the swing boom, or 

I 

r 
I 

. 

""' S ILOS , ' 
,, " 
ii I 

' ~T0ri?f.1CE. 

I : 

CRAIN 
I 
I B INS 

I . 
C~'!_CJ!E~ ~~~E- J".:H~ .]'ff.£~ __ 

I CMUTI:. 

CHUTfj 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
ICMUTC 
I r 
I 

Plan of the mow for storing the hay 
and the location of the grain-bins 
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even when the large ones are full to 
the p'eak over the passage and grain
bins, as \vell as over the cows. 

As there is only one way to enter 
the mow through the feed-room of one 
silo, the upper part may be locked 
by fastening one door. The.re is a 
water-tank in the horse stable, and 
water-buckets. for ·the co\vs; and water 
may be piped to the stock pens. 

The track in the horse stable runs 
into the harness-room, and a carrier 
can be arranged on which the heavy 
harness may be hung and all shoved 
back out of the way.- JOHN UPTON • 

Renovating an d Restoring Luster 
on Aluminu m Ware 

D ISCO LORA TIO NS may be re
moved from aluminum ware and 

the original luster restored if the fol
lowing directions are carried out . 
Wash the discolored pieces in a solu
tion composed of 30 parts of borax dis
solved in 1000 parts of water, adding 
a few drops of ammonia, and then dry
ing them thoroughly. 

C' oynyhted m n I 
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A Simple Base for a · Small 
Battery Lamp 

I\ S it is often desirable · t o use small 
n battery lamps 'vhen no base is 
procurable, a temporary base can be 

easily and 
quickly made. 

Saw a com
mon spool in 
half, and ream 
out the hole un

~PR1Nc W•E:f. 
til it will thread A spool end is used for 

a minature lamp base in the base o'f 
. the 1 a n1 p . A 

small screw in the side of. the spool 
serves as one ter minal. The other 
consists of a spir al wire extending up 
in the bottom of the hole and attached 
to a screw in the opposite side of the 
spool. · The constructi.on of this small 
battery lamp can be readily seen in t he 
illustration.-L. B. ROBBINS. 

Sliding Resistances Made in a 
• 

Solution with Zinc Plates 

IT is essential in some experiments to 
have a varying resistance in the 

electrical circuit by a gradual, con
tinuous process, and not by steps. 
There are two· convenient forms of 
sliding resistances. One is a long re
sistance wire stretched backward and 
forward across a square wooden frame. 1 

Contact can be made at any point by a 
suitable sliding binding-post. 

The other consists of a tall vertical 
cylinder of glass containing a con
centrated solution of zinc sulphate,. 
and having as electrodes at the top 
and bottom two zinc plates, one of 
which is movable· up and down and 
can be held at any desired point by a. 
suitable clamp.- PETER J. M. CLUTE. 

Clips to Carry Policeman's Club 
on Motorcycle Handle-Bar 

ANEW YORK motorcycle police
man has invented a very useful 

device for holding his club on the 
handle-bar of his n1achine. The de-

~-

-The clips on the handle-bar 
makes a convenient place for 
carrying the policeman's club 

vice consists of two clamps fastened 
to the arms of the handle-bar. The 
club is easily slipped into the clips, 
and the spring in the metal holds it 
solidly in place. 

The club is in a handy place, and can be 
taken up quickly whenever it is neces
saiy t o'use the club.- P ETER P . LEMBO. 
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Make Your Mind a File Not·' 
a Pile Stop Forgetting 

By Prof. Henry Dick.On · 

PROF. 
HENRY DICKSON, 
Amt rfra'a [,orcmwt authorit11 
ontlf cmo1711'rainfog and Prin• 
cipat of th8 Di,,k•on .bf tmOT1J 
School, Hear81 JJldu., Chicago. 

I s your mind like 
a scrap pile

heaped up with a 
lot of unrelated, 
unclassified, unin
dexed facts? When 
you want to re
member a name, 
place or date, must 
you ~rope uncer
tainly1n thismixed
up pile seeking in 
vain to locate the 
desired informa
tion? And finally, 
in embarrassment, 
give it up? · Sum
moned on any oc
casion to give facts 
and figures-does 

your mind become a blank? \Vhen sudden
ly called upon to speak-do you seek \vildly to 
collect your t houghts-'utter a fe,v con1mon
place remarks-and sit down-humiliated? 
IVi tluntt Mc1nory, all the kn(TW/edgei1~tlze world 
beco11ies worthless. "Stop Forgetting" 111akes 
your 111ind a jile-•11ot a pil~. 

I CAN ?!IA.KE YOUR MIND AS SYSTEMATIC 
AND FORG1'.:T-PR001'' AS A CARD INDEX FILE 

:._mas:ter of your 
mind's infinite ram
ifications-insteadof 
a victim of its dis
ordered details. l\lly 
course of Memory 
Training perfected 
by 20 years' exper
ience, is universally 
r ecognized as the 
most thorough, prac
tical and sim111~t system of its · d 
now before the pub
lic. My system so 
thoroughly tr a ins 

Ths ar:erage mind remitblea the m emor y that 
a scrap pile. you will be able to 

classify impressions, ideas, names, facts and 
arguments and•have them ready at a mo

bashfulness - enables you to address~ ID 
audience intelligently without notes. · 

IMPORTANT NOW 
No lir!le has been more opportune than the present 
to tram the memory and the powers of concentra· 
tion. The soldier needs this training to help him to mas
ter quickly the mult.itude of technical instructions which 
are part of his·military.oliscipline. The man who remains 
at home needs thiS training because business from 
now on will be more in· 
tensive than ever before. 
Every man in every place 
will find a reliable, effi. 
cient memory an asset of 
the utmost value. \Vhat
cvcr may be your position, 
send now for information. 

DICKSON ?if'El\IORY 
TRAINING HAS 

HELPED · 
THOUSANDS 

?vlail coupon or send 
postal f o r statements 
from students who had 
exceedingly poor mem· 
ories and developed them 
to perfection-and men 
with remarkably good 
memories, who made 
them even better, Give 
me 10 ~inutcs daily, The Dick3on Trained mirnl 
a~d I "".ill Jl!ake you_r u aa welt ordered as a cr<U .. 
nund.an 1nialhble cla~s1· · ittde:zedjile. -
ficd index, from which ' 
you can instantly select facts, figures, names, faces, ar
guments. Perfect :your 11~1m>ry am/ you can command whal 
salary you wilt. 

SPECIAL OFFER ON "BOW TO SPEAK IN PUBLIC'' 
This de luxe, handsomely illustrated, richly bound 
book-regularly priced at S2-lree to every student. 
who enrolls . The book 
will train you to th.ink on ~ 
your feet-to express your- · · ~ 
self clearly, logically and 
~onvincingly, whether talk· 
1ng to one person or a 
thousand. 

GET l\IY BOOK ON 
"HO\V TO,.REMEMBER" 
Simply send your name an«l 
address on the coupon or 
postal for this remarkable 
book. I will also send you 
a free copy of my unique 
copyrighted Memory Test. 

~-----------• ~of. Henry Dickson, Principal 

I 
Dickson School of Memory 
1929 Hoarat Bulldln c, Chlcaco, JU. 

I 
Send me your Free Book ''How to Remember •• also · 

part iculars how to obtain a. free copy of Dickson's' ••uow 
to Speak in Public," also Memory Test Cree. 

ment's notice. 
I t developes 
concentra t1on 
- overcomes 
se lf· con-

. I NAME 

. sc1ousness, 

\ 

I STREET 

1 CITY 

Build Your Own 

$20 ~ 

ll's E asy Wit/I Our Help 
A fe• hou.;e fntcrc3tfnc work 
........ many dollaf'9 llfld giYe11 J'OU 
9 mac:bine exactJ1 to suit your 
w..11. We fu.rnfah motors, t one 
arms cue material. blue printa. 
and t'ull ln• lruct(ona. Pl11.Y11 any 
record. YOQ can make fine pro.. 
fit buftdlna pbonoST•Phlll for your 
friend•. 

Violin, Hawaiian Guitar 
Ukulele, Guitar, llandolln, Conet or Bal)o 

Wonderful n ew •Jstem of teaching nok mu.sic by mail. To fint 
pupils lo C3.Ch locality, wo'll gi,·e a $2010-perb Violin. llaodolln. 
Ukule.le. Guitar, Hawaiian Guitar, Cornet or Banjo ab6olutely fret-. 
Very 1m&U charge t or leasooa onlroxpen.so. We guarautcesuceeaa 
or n o cba.rgc. Completoout8ttree. Wrik at ooce-no obllg•\ioa.. 
SUllGEIWD ICllOOL Of IUSH:, lept, 402. CHICA80. llL. 

Write T oday for 0 ur Free 
Blue Print Offer • 

CHORALEON CO. 
tiOI Monrer Bldt .• Elkhart, Ind. 

Red Seal Dry Batteries Are Guaranteed 
to give absolute satisfaction for Automobiles. Motor Boats, Gas or 
Gasoline Engine Ignition. 1'1edical Batteries, Telephone. Door 
Bells. Annunciators, \Vireless Apparatus or any other open circuit 
work. 

ASK YOUR DEALER 

Send for Our New Edition of Our Catalog A28 
I t will be J)OCket eiae, S x 4* and will contain 248 l>BllCOI wit-b o\rer 1.100 

lllustrationa. describina:: in nlain. clear lan.auaJre all about BClb. Push But tons. 
Batteries. Telephone and Telegraoh Material. E lectric Toys, Buri?lar and Fife 
Alo.rm Contri\•anee:11, Electric Call Bella, Elect ric Alarm Clocks. Modical 
Batteriee, Motor Boat Born•. Electrically Heated Ao1>&ratut, Battery Coo· 
nectors, Bwltcbe1, Battery Gauees, Wirele11 Telec..aoh Jn3tr,1mente, Ignition 
SuppUee, etc. 

STATE 

PHONOGRAPH 

• 

. ........ 

SAVI! 
OVER 
HALP 

~ " 
~ 

MANHATTAN ELECTRICAL SUPPLY COMPANY, Inc. 
NEW YORK. 17 Park Place CHlCAGO, 114 So. WeD1 St. 

• ST. LOUIS, 1106 P"- St. SAN FRANCISCO, 1114 Mission St. 

.. . 

• 

• 
' 

' 
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B RO'WN'S 
BRONCHI.AL 
TR,,OC.H ES 

ORE throat, couahina, hoarse· 
ness, l osa of voice, bronchial and 
asthma tic troubles are quickly re
lieved withBrown' s BronchiAl T roches. 

Not a conf~on but a ge~uine remedy 
with seventy years of success back of it. 
Conrain no opiates or other harmful ingttdi
ents. hence are especially fine for adults and 
children. 

May be carried in vanity case or vest pocket. 
Four h<t1, rrc, JJC, 7,J< & 
$1.21 at all druggnts. 
John I . Brown & Son 

Boston,Mw. 

Safe 
Handy 
Dependable 

at a small cost, by using 
our attachable outfit. Fits 
any Bicycle. Easily at
tached. No special tools 
required. 

" Used His Four Years " 
Harr11 A. H11(Jlt, of Borea~ Rloer, Neto 
Yort, wrflu: " A llOUl four 11eara ago 
1 recetoed m11 motor <UtachrMtU, and 
tollh to NV th<U I am $tU'8/lett wUh U 
m eterv wav. for u has certatniv vir:en 
me uooa serutce. A nvone want·tng a 
motlJrcvctt or at1ach,nent, I would rec.· 
ommentl them to tht Shaw Manutact· 
unnu co." 
mi:i: BOOK " ' rite today for bargain 
l"l\LL llat an<! rree booklet. IUIJy 
describing tbe SHA \V Bicycle Motor At· 
tacbment. Motcreyeles all makes, new 
and second-band, S35.00 up. • 

SHAW MANUFACTURING CO. 
Dept. 169 GALESBURG, KANSAS 

''I Would Not Part 
with it for $10,000'' 

So writes an enthusiastic, grateful cus
tomer. In lil<e manner testify over 
100,000 people who have worn it. 
Conserve your body and life first. 

. . 
The Natural 

Body Brace 
Overcomes WEAKNESS and 
ORGANIC AILMENTS or 
WOMEN and MEN. De
velops erect, graceful figure. 

Brings restful retie£, comfort, 
ability to do things, health and 
strength. 

Fer 
Gildrta 

Abo 

Wear It 30 Days Free at Our Ezpense 
Does away with the strain and pain of standing and 

walking: replaces and support!! mlspl&ced Internal organs: 
reduces enl"1'ge<l abdomen: straightens an<! strengtbene tbe 
back: correcta stooping shoulders: <levelope lungs, cbC8t and 
bt1$t: relieves backache. curvatures. nervousness, ruptures, 
constipation. Comfortable and w.sy tc ·wear. 

K~p Yourself Fit 
Write today for Illustrated booklet. meaaurcment blru1k, 

etc .. an<! rea<I our very liberal propasltlon. 
HOWARD . C. RASH, Pres. 

NATURAL BODY BRACE co~ 241 Rull BUioi. SAUNA, KANSAS 

AGENTS Only One In the World 
KEROSENE '«ii~:\' BURNER 

Make any stove a gas-stove. Burns just like gas. Cheap· 
est fuel known. Wonder- ~ ... -
£111 labor saver. Safe. No ... -.. 
kindling to cut-no coal . 
to carry-no ashes to ·- ·· 
empty. Everybody delighted with it. 
Tbe hillh price and scarcity or coal makes tbls burner eel! 
eTerywbere. Agenta Just coining money. Write for a&ency. 
Thoma• Burner Co., 847 Gay St. , Dayton, Ohio, 

Popular Science. ~fonthly 

' I 
" " ' 
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How to Make a Half-Model Battleship 
Plans and the way of cutting out the blocks 
to make a relief half-model battleship 

By Joseph Brinker 

H ERE you are, boys. The illus
trations will give you all the in

formation you need to know how to 
make a half model of one of the most 
modern battleships. All that you will 
need are wood, glue, paint, some tools, 
arid a desire to have a model that will 
be an excellent ornament for your den. 

When you read of the patrol work 
Uncle Sam's great overseas fleet is 
performing in the North Sea, and of 

somewhat similar to those used 'in our 
navy. This is not an exact copy of the 
United States ships, since the plans of 
all navy vessels must be kept secret so 
that enemies may not obtain any in
formation that will be of assistance to 
them. Nevertheless, the boat shown 
is modern in every respect, formed to 
give great speed, and long enough to 
give the necessary displacement for 
carrying the largest gun battery now 

• &oat wider at waterline 
th<ln at upper deck 

[nd of superstructure 
deck Center line 

Upper deck line 

0 8 C D 
. I 

I/Center line 

Main deci< line 

Water line 

: I; 
JGunsto a 
turret 

3 4 

I 1n bo;,r0 Shaft 
Deel<. 

Main deck 
I I I !ludder 

0 0 0 c:i=:J 

• 
5 1 g ' Propeller Siaft• ,_. 5' · .j 

The section of the midship, showing how to lay out the different curves from stem to 
stern by the letters and figures representing the cross-section locati.on on the elevation view 

perhaps some big sea battle which 
our sailors and those of the Allied 
navies staged sometime before the 
Kaiser acknowledged that he \Vas 

beaten for good, think how proud 
you will be if you can show your friends 
a fine model of the type of super
dreadnaught which played the most 

• important part in the fight. 
The illustrations show a super

dreadnaught of the battle-cruiser type, 

Holdin9 block 

• 
afloat, twelve 14- to 16-in. guns, three 
each in four turrets located on the 
ship's center-line, two forward and 
two aft. 

The position of the basket-masks, 
the conning-tower, and the smoke
stacks are given, together with the 
position of the secondary battery be
low the main-deck and the contour of a 
typical bow and stern, with the loca
tion of two of the ~ four propel-

0 234567&910 

• 
' . .: 

Af!I I I 11 I I rt1nJv 
0 23-t5678910 

~ , 

'er~ 
. 

/ / / ,... / 

~ 

Blocks.//'..._,, 

Holding block 0 2J+S678 

Cardboard cut from the cross-sections, as shown on the next page, are used 
the block of wood; indicating the method of sawing and cutting waste 

l!lO 
• 

,. ... 
9 •• 

to shape 
material 

~ 
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Build Your Own 
Grandfather's Clock 

'with our help 
We furnUh blue prints, fin. 
i1hing material and imtruc
:tiono. Buy the worlu, dia4 
wcicht1 apd pendulum fl'OIU 
w at 1 u r p r i a i n g I y low 

)>riteo. YOU mue· & fine 
profit pui Id i ng art.Utic · 
.:l0ck• loc your friend.. · • 

Oim' 

Com pl•t• Work• SS.00 Ofh•,,• with okiln('.f nt aU pricel 

Ask for attradift Free Ofer 

CLOCK COMPANY. 
1663 Ruffner St. 

~~Philadelphia, P•;·~~=:~~~~~~ 

Genuine Armstrong Stocks and Dies 
Haoe You a Set in Your K it ? 

• 
Some of the advantages of Genuine AR M

S T RONG Stocks and Dies: 
They can be adjusted to the variations In the 

size of fittings. · 
Resultsareaccomplisbed with less work and time. 
The Dies are interchangeable in the stocks a nd 

they can be sharpened without drawing the temper. 
Our catalog tells the rest of this interesting 

story; send for it t o-day. 

THE ARMSTRONG MFG. CO. 
337 Knowlton Street - B r idgeport, Conn . 

''DON'T SHOUT'' • 

••t hear you. I can he-ar now u well 
aa anybodrc. '1-lowr With 

~ 
TIIE MORLEY PHONE. 
I 've a p:Ur in my can now. but 
they are invUiblc. I would 

. not know I had them in, myadf, 
only that I hear aU right. 

"The M orley Phone for tbe 

·DEAF 
is to the cars what gl._ 

arc to the eyes. lnvUible. 
comfortable, weight

less and harmless. Any. 
one can adjust it.'" Over 

one hundred thousand oolcl Write foe booklet and tc.timoniala. 
THE M O RLEY CO., Dept. 797, Perry Bid e .• Phlla, 

Two 
Sizes-

''Vulcan'' Ink Pencils 
The ONLY perfect. non.foakable ink 

Pt'llcila at moderate pr icf:t. 

43' and 5~ 
inchee.. E·xtra Siac- Onler today. SJ .25 
8 iach .. (blaok onlyJSI .50 . 
Yo11r name in cold iula.v-S .35. 
FREE-Liberal RUDVl.v of irtk with 
relail ol'dors. A...,.lt wa..i«J. Bio profit. 

J. L. ~at & CO., Z7 Thames St,, New Yark 

..,,..
1 
Print Your Own 
cards, circulars, labels, t ags, menus 
book, _p_aper. p,..,,.. S6. LalJ!l)r nl. J ob 
Prcss~up. CU1'SEXPENSESINBALF. 
~~SMALL OUTLAY. Pay• for 
~~ Itself In short time. Will last 

for years. Easy to uso, printed 
\ . -- rnles Rent. Prlnt for others-. 

' RIG PROFIT. Writo factory 
TODAY f~r p ress catnlog, 
TYPE. cards. paper. 
THE PRESS CO., 0-33, Meriden. Conrt 

LEARN TELEGRAPHY 
&thomelnsbortest p0sslble time, Morse 
or Wireless. O MNIG RAPH AUTO
MATIC TRANSMITTER, connected 
· with S6unde r or BoU41r • ..,nda ycm 

G meaaage• at any speod. juat aa ex.· 
""! . 1 , Hr

8
t oeerator wouJd. A:dopted by 

U .l. Govt. 6 • tJ'let. Catatosfree. 

OMNIGRAPH MFG. CO. 
J 11-H c.t11111t SL. New Y«k 

Arithmetic of Electricity-.~ practical trea
tise on electrical calculations of all kinds 
reduced to a series of rules. $r .oo 'Fostpaid. 
Popular Science l\1onthly, 225 West 39th St., 
Ne\v York. 

lers which drive the vessel at a speed 
of close to twenty-five knots an hour. 

In general, the model is 56 in. long 
ovex: all, about 4Yz in. wide, and about 
10 in. high from the bottom of the keel 

0 I 2 3 4 5 G 7 8 9 10 trGHl 
Frame &ations Water- line 

0 I Z ~ 4 5 6 7 8 9 10 t f G 111 

6 789 101'.f G H l - . 

6 7 8 8 10 !'. f 
' G 

H I 

/ 
frame C .... 

This edge 
must be 
straight 

The black of wood as it is marke:l with lo
cation figures and the cardboard forms 

to the top of the smokestacks. It 
gives a true form of half of the ship, 
and should be mounted on a painted 
backboard about 60 in. long and 12 in. 

¥ 

M anner of gluing several pieces of wood to
gether to make a large block for the model . 
high. This size enables the maker to 
embellish the boat with miniature 
guns, anchors, flags, and even life
boats if desired. 

The model is made of pine, since 
t hat is the cheapest and easiest to work 

/ 2/'i' X I" Cleats 12" long 

T 
111.· 

fyont 

1 ,. 
• • 

· 1Y+ I I Pictur.e Wire I I 
~ 
t 

?'_,'.'Champter 
60" 

. . 
Size of the base for mounting t he model and 
the way the wires are attache:l for hanging it 

with. I t is glued together as indicated 
to form a solid block, out of which the 
shape is cut with a chisel, and then 
smoothed with sandpaper. 

To be made realistic, the portion 
under t he water-line may be painted a 
bright red and all above the water-line 
war gray. 

1! 1 

When Machines 
"Come Across" 
·Y our machines haven' t 
brains to develop the ca
pacity that is in them, but 
a V eeder Counter supplies 
a sort of ·watchful intelli
gence which makes them 
produce to their utmost. 
A Veeder allows no idling or 
marking t ime; 'it marks up the 
proper production-rate for a 
machine and. remains to watch 
out that nothing less goes! 

• 

A Veeder registers results as 
expressed in output, and that 
is why you can tell the prac
tical value of a machine, and 
the most productive use of a 
machine, by the records of 

COUNTERS 
The small Revolution Counter be
low registers one for a revolution of 

a shaft, recording 
a machine opera
tion. The mechan
ism of this counter 
will stand a very 
high rate of speed. 
making it especial-
1 y suitable for 
many types of 
small machines, 
and most adapta
ble for experimen-

ta.I work. Will subtract if run backward. 
Pri.cc, $1.75. 

" The Set-Back R otary R atch et 
Counter below is for lar ger machine.s, 
such a$ punch presses and metal-stamping 
machine$, . where a reciprocating 'movement 
marks an oi>tra!:ion. Registers one for each 
throw' of the lever, and iets back to zero by 
tumin~ · knob once round. Supplied with 
from four to ten figure-wheels. as required. 
Price, wi.th four figure-wheels, $10. (subject 
to discount). Equipped with lock and keys 
to prevent tampering by machine operators, 
$1.50 extra. 

• 

There'~ a Ve,eder Counter just· filled 
for ihe machine you haoe in mind. If 
i f s not shown here you' II find it in 
the Veeder boo~let. Write. for copy. 

The Veeder 
44 Sargeant SL, 
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FOR THE MAN . . . 

WHO CARRIES 
TOOLS 

• 

This Handsome, Substantial 
Harness-Leather TOOL BAG 

Combines a ll the good features of the va rious com
mon leather bags. St rongly bu ilt for rough usage. 
Botto m is thre<' ply and ste<'I s tudded. H as saw a nd 
bit holder, ha nd stra p and shoulder strap with · pad. 
A mighty good a ll around tool bag. Six sizes ra nging 
fro m 1 { x 8 inches to 24 x 8 inches. Show this ad to 
your dealer and insist on t he genuine KLEIN tool bag, 
or \vtite us. 

Our Ill ustra t ed Tool Catalog 
sent you Postpa id on Request. 

MATHIAS KLEIN & SONS, Mfrs., Canal Sta. 3, Chicago 

N o SJ)<)Clt1l eloot.rlcal or mecbruiloal e.."<:perlence necessary. 
Anyone can 01>erate RB equtpmeot. ReQnlree little at· 
tentloo nnd no e..<tra help. Many HB owners are clearing 

$100 to $150 Extra Profit Every Month 
Some even more th..'1.n thl.s. You can make big prollts 
too. 'f h is HB 500 watt Chara-er rechara'ea l = 
auto •tO~lf.e bottteriOJt a t o nce. with current c 
o r only 12c to 15c per b3tterF. Au toJst para ~ 
to $1 .tiO. Big proilt !J q uick.I,. ma.de. 

$15 Pu~ Thia Moa oy-Makor 
1n Your Garage 

Balance in 9 mont))ly payrne n ts @f $'206ach. wblclb 
e arnln&"8 eh ould easi~ 1;.ay with Kood .-
profit beslctee. Write for fol( partleulBNJ. 
or t•nd $ 16 fi r• t !M'Ymont w ith tria.I ()rdor 
nnd &'et charger at ouce. Under obsoluto 
mon_o~v·back gunranl1J~. r.ou r un no risk 
In oraerincr fwm thi~ A< • Del:llY !lirnob 
me4n• ~t profits. Write or wiro todu • 

HOBART BROTHERS COMPANY. 
Box St, Troy, Ohio 

Tool Cases 
J>or l\lfachinists and Tool 
l\llakers, none b c t t e r; 
seventeen styles. Qua r
tered oa k and covered. 
As1< for booklet 

''Bu ilt for Service.'' 

The Pilliod Lumber Co. 
Swant o n , O h io 

Bartlett g~2~!~~~~~ S~ips $2.40 to $5.50 
Used by U. S. Government. MaJe f or harde.s:j .. 
'\'ice. Hhrhlytempcr'Jd r,t-u<:ibl4.l:stc~I . d rop fora 
Cuts lt•eri . Hold.!1 l he edn. Cuta 18-gauae me 
at pulnt eaaUr ~utrina P'.Qwe r three timea that 
ordinary 1:1tra•t('ht •·n l 11. For -.I• b1 d-.Mn ac • 
sootpost.pfJd 1n U.S. at tbeae prlcea; . 

7. fo.,...., pod S1 .IO 
S.la. , forc-ed • J ,.40 ~;:i 
10.ln. • • • 3.$0 
U ·hl. . • , 480 • 
l"'n. · • • 5.SO _ fOLDa Oii 8 1QUll1' 
llAR11.E'TT MFG. to.; 31 Bui W QWU. A-, D.croit, ..-.... 

. 
THE MIDGET SLIDE RULE 
will add. subt ract. multiply,'divido; 
eolvo p robleru.t involvina: evet1 and 
uneve11 root" a nd J>OWera. Also 
civea t.he logarithms of oumben 
and t.b e Sinee and Coflin(ls, Tan
gents and CotAucent.B of all ang les. 
Jte ~ration is ve.'7 almr .. : Quiet ly 
eolwea a ny mathematic& , problem. 
Durabl1 mad• o r mci.J . Adapted for 
abo'P and office uae. Fite the pocke\0 aw. tne:be.e tn diameter. 

Price with lzutrnotlon1, $1 .00. 
Yow.r tll0'1'f7( back •f ~ Ore ft.tit ml"Jlc'4. 

Cilsoa S&de Rale Co., Niles, Mic•. 

.. OOL CASES 
for 

't• and Toolmakers 
,. bookl•t showtn.ir the 

Q)()St Pt'1lctie-I ~lee· 
't'!I on the market . 

.-rom facto1'7 and 
• 701l or refund 

~-

Popular Science M onthly 

Index for· Fluting Columns on a ·Shaping Machine 

T HE fluting or beading of a column 
or a table leg is apparently a 

simple pfeceof work, but it requires ade-. 
vice like this to do it economically and 
accurately. Work of this sort is usually 
done on a shaper, and an index similar 
to the one illustrated is a necessity 
in a shop that does miscellaneous work. 

The base A may be made in any 

"" An index head for mounting on a fluting ma-
chine to space the flutes on the circumference 

length, but 6 ft. will allow a column 
4 7~ ft. long to be handled between 
centers. Itshould be made of straight, 
well seasoned wood cut away at 
B to permit the shaper head to run 
close to the edge of the base. The 
head of the index C consists of a 
threaded block mortised into t he base 
and pinned as shown at D. It is 
plain that the lower the center of the 
column and the lower the cutter is set 
on the head, the less vibration there will 
be on the work and the results will be 
more satisfactory; but the capacity of 
t he index ~rill be greater if there are two 
centers instead of one, so that columns 
of different diameters can be fluted. 

The screw at E should be not less 
than 1 in. in diameter, or it may not be 
rigid if it projects more than 2 in. from 
the head to reach the column at F. 
A stout spur center at G may be made 
by turning in a screw and filing it to a 
point . If the screw E is loose enough 
to turn easily, it may turn back as the 
work proceeds; but this may be pre
vented by boring a hole at H and 

·driving in a 'vedge-shaped pin, so that 
it will bear on the screw. 

'fhe essential mechanism of the de
vice is the traveler: J, which slides in' 
the groove K of the base and is ad
justable to different lengths. It is 
held in place with pins at L. The spur 
center M must exactly coincide with 
that of the head. The indispensable 
part of the index is the plate 't>.l , \Vhich 
consists of a piece of hard \Vood, or, 
better still, a· piece of veneer. The 
edges must be scored with slots spaced 
accurately on the outside as at 0. 

A plate may be made for each num
ber of cuts desired, regardless of the 
diameter of the . column., but one. may ! 
be used for different spacings. For 

I 

instance, a plate \Vith twenty-four 
scores or sa\v kerfs in its edge will index 
any column that requires in its cir
cumference 2, 3, 4, 6, 8, 12, or 24 flutes. 
The square hole in t~e center of the 
plate fits closely on the square end Q 
of the plug R, which carries the index 
plate and turns in the hole S in 
the traveler block as the column is 

turned. It may be made t o work 
easily by waxing it. The spur center 
M of the plug and the spurs Ton the 
face of the plate should be made · of 
heavy screws turned in, and t he 
center spur M must be filed to a 
sharp point and the spurs T filed 
somewhat like an awl point . . 

'fhe metal washer at Y will per-
. mit the index plate to- turn easily 

by reducing friction, 'Vhich causes 
the plate to jump when it is moved 
forward for the next cut. The back 
of the index plate, the face of the 
traveler block and the washer may 
also be ;vaxed to reduce friction. 
When the column is set in place 
between the screw center G and the 
plate center M , it and the plate 
may be turned by band. 

The piece U may be screwed on 
the side of the traveler flush with the 
face, and scored at a point that coin-

cides horizontally with the center of the 
plug M. The scores 0 in the edge of 
the index plate and the scores V in the 
piece V should be made with the same 
saw to insure a uniform width to re
ceive the feather W, which acts as a 
lock to hold the plate rigidly \vhile the 
knives are cut ting. The feather W 
should be filed slightly wedge-shaped 
to fit the scores closely. By turning 
the index plate N until a score in its 
edge coincides with score V and in
serting t he feather W, the column ;vill 
be held firmly while the shaper is doing 
its work. When t he flutes in the 
column are cut, they will be as accu
rately placed as are the scores on the 
edge of the index plate, and any inac-
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How the work is mounted on the µia· 
chine and in the index head for fluting 

curacy in the plate scores will be in
creased or decreased as the column is 
larger or smaller than the index plate. 

The bottom of the tenon of the 
traveler V should be sa\v-kerfed as at 
X, and these filled lengthwise with a 
tGngue, glued to prevent the wood 
from pulling out by the draw of the 

• 

pins L. 'l'he holes in the tenon to 
receive the pins L should be bored 
slightly higher than the holes in . the 
base, to draw the sh<;>ulder of the tra- , 
veler into cl9se contact with the top 
of the index.- CHARLES A. KING. 

.. . 
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M OST of your time is mortgaged to work, meals and sleep. But the hours 
after supper are yours, an.cl your whole future depends on how you spend 

them. You can fritter them away on profitless pleasure, or you can make those 
hours bring you position, money, power, real sitccess in life. 

In these days, when men are being called to the colors from office, store, shop and factory, 
important places must be filled quickly and the boss wants trained men to. fill them. You men 
of middle age, you who are too young, you who for one reason or another cannot go, this is 
your chance to serve your employer and your country and at the same time win promotion and 
a salary that will mean more comforts and happiness for those dependent on you. 

There's a big job waiting for you-in your present work, or any line you choose~ Get reltdy 
for it! You can do it without losing a minute from work, or a wink of sleep, without hurry
ing a single n1eal, and with plenty of time left for recreation. You can do it in one hour after 
supper each night, rigl1t at home, through the International Correspondence Schools . 

. 

Yes-You Can Win Success in an Hour a Day 
Hundreds of thousands have proved it. The designer of the Packard "Twin-Six'' and hun

dreds of other Engineers climbed to· success through ·r. C. S. help. The builder of the great 
Equitable Building, and hundreds of Architects and Contractors won their way to the top 
through I. C. S. spare-time study. Many of this country's foremost Advertising a~d Sales 
Managers prepared for their present positions in spare hours under I. C. S. instruc.tion. : . 

For 27 years men in offices, stores, shops, factories, mines, railroads, in the Army and Navy-in every line of technical 
and commercial work-have been winning promotion 
and increased salaries through the I. C. S. Over 
100,000 men are getting ready right now in the I. C. S. 
way for the bigger jobs ahead. 

Your Chance Is Here! 
No matter where you live, the I. C. S. \v1ll come 

to you. No matter what your handicaps, or ho\v small 
your means, we have a plan to meet your circum
stances. No matter ho\v limited your previous educa
tion, the simply written, wonderfully illustrated I. C. S. 
textbooks make it easy to learn. No matter what 
career you may choose, some one of the 280 I. C. S. 
Courses will surely suit your needs. 

Make Your Start Now! 
When everything has been made easy for you

when one hour a day spent with the I. C. S. in the 
quiet of your own home will bring you a bigger income, 
more comforts, more pleasures, all that success means 
-can you afford to let another single priceless hour of 
spare time go to waste? Make your start right now! 
This is all we ask: Without cost, without obligating 
yourself in any way, put it up to us to prove how we 
can help you. Just mark and mail this coupon. 

j.;~;;A:;:a~iA~ c;,"~~~sPoN;)°E°NcE-sc-;.;o;_5 
I BOX 7619, SCRANTON, PA. 
I Explain, without obllgatinir me, how I can Qualify for the position, or In the 

I 
subject, before which I mark X. .- . 

ADVERTISING EloEOfBICAL El!QJNJ!ER •l!CRA!lrn&i. E!IQl!lfl!EK 
SALESlll..lNSHJ P Electrician _ Mechari.kal Dratt•mao 

( Traffic Management Electric Wlrlns Madt,-loe Deeianer 

I 
ROSINESS (0.•Pltt•) Electric Llgbtlog Mv.bloe Shop Pnctlce 
Commercla1 Law Electric Car Running Boileimak"r Or De-tlper 

I C-ertified Public Accountaot Heavy Electric Tnction Patternmaker 
Hiirber Accouotlnir Electrical Dnftamao Toolmaker • 

I 
RaUway Accountant Electric Madaln e Dealsoer Foundry Work 
BOOKKEEPER Telesnph Engineer Blacksmith 

I 
Stenosrrapher and Typlat. Telephone Work Sheet Metal Worker 
Good En1rll1b ABCHITl!Of STIU• l!!IEll!l!!R 
Window Trimmer Arcbt1ectunl Dnft1m1n Stationery Ffrem·10 

I Show.·Carcl W rllu Contnclor and Bulfder •ABJ!lll llN91KEEK 
Stirn .Painter Bulldlnir Foreman O•S ENllll'IB OPEIUTIW8 

I CfVIL SERVICE Carpenter Refrlgenatloo Enslo-

1 
~~f,wcin1t:.!1 Clerk ~"U'~"J~ !~~~.FITTER ~:,V~"e':\::i::~applos 
C•BTOOKIST Heatlos lie Veotllatloo R.R. Coaltnlctlng 
lllu11r11or P lumbrns ln1~ctor Bridge Eaatneer I Pet1pectlve Dnwtna Foreman Plumber SHIP DRAFTSMAN 
Carpet Dealper CRE•IST Structural Dnltaman 

I \VallP1per Dafaaer An1lytlcal Che.ml11 Slructu.nl Eosiaeer 
Bookcover Duteoer MINI FOKEIUl'IOKEliOINEIB Municipal Eosm-

1 TEACHER Coal 111.inln& !IAVlllATIOK § 
Common School Subject• Metal MJnln_a: ••tor Boat Raaa•s S.-b .. 
Hlirb School Subjecta Metalluraia~or P,.,.pector AEIRICVJ,TUBI ""•••~ I M1tbematlcs AN1yer trult Growtna ltatlaa 
AUTO•ORILE OPIB!Tl!IEI TEXTlf,EOVERSEt:aoasun. Vese1able .Growloe . 

I Automo611e ReJ>!lllring Cot1on Manufacturins Live StcSCk ac Dalqtos 
Auto. Electrical Work Wool~n Manufaccurioir POVLTRY B.4180 

I I Name 

Occupation I and Empto:rer---------------------

1 Street and No·--- ------- - - - ---'--- ---

1 a~--------------~su"'-------~ 
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For 38 years
since 1880-Star
ret t Precision 
Tools have been 
bu ilding th eir 
reputation as the 
leaders among 
fi ne measuring 
instruments. 

This reputation could 
never have been at
tained had they not 
always been found 
to be accurate by 
skilled mechanics. 
All Starrett Tools

micrometcrs, vernier 
calipers, dividers, 
gagcs. lcvel~.squarcs, 
etc., enjoy this dis
tinctive reputation. 

When looking for 
"accurate" measur
ing instru1nents -
look for the name 
"Starrett" - the 
words are synony
mous. 

Write for 
Ca t a l og 
No. 21-W 

It shows many styles 
and sizes of these 
accurate tools. 

THE 
L. S. STARRETT 

COMPANY 
The World's Greatest 

Toolmakers 
Athol, Mass. 

• 

Removing t he metal base 
from the globe \vithout 
breaking the g lass 

Making Vases Out of 
Electric Light Bulbs 

Porrular Science M ontltly 

Filing through the 
crown holding the glass 
rod and its filaments 

ing the sponge or dough 
at the proper temperature 
lessens the time required• fllr 
the substance to rise. 

V ASES that are both 
decorative and useful 

may be made from 
burned-out electric-light 
bulbs. Take a burned
out bulb and hold the 
metal part of it in a 
flame. After a few mo
ments turn the metal 
screw cap with pliers 
until it comes off. Then 
break the wires holding 
the two parts together. 
File through the top 
crown holding the glass 
rod and its :filaments. 
Then break off the cro,vn 
and take out the rod. 

An attractive vase 
filled with flowers 

Such a box can be ~e 
from a dry goods packing
box. A convenient size is 
20 in. square and 26 in. high. 
About 10 in. from the bottom 
of the box is placed a shelf 
made of slats and strips of 
wood on cleats fastened to 
the sides of the box. A 
second shelf is placed 4 in. 
above t he lower one. The 
shelves can be removed when 
cleaning the box. Belo\v the 
lower shelf a sheet of galvan
ized iron slightly wider than 
the shelf is inserted. It is 
curved in order to make it 
slip in and stay securely. 
This prevents scorching of 
the lower shelf when a lamp 
is placed below, and it also 
helps to distribute the heat 

Make a stand for the 
bulb out of brass or iron 
strips 1-16 in. thick and 

A mounting made 
of metal strips 

1-4 in. wide. This can be done by 
bending the strips into any desired 
shape, such as the one shown here, with 
a pair of fiat-nosed pliers.- E. BADE. 

How to Construct a Sponge-Box 
or Bread-Raiser 

evenly. The door is hinged, and 
fastened with a thumb-latch or a 
hook and staple. 

A number of small holes are bored 
in the lower and upper parts of the 
sides and in the top of the box to pro
mote the circulation of air. A cork, 
\Vhich has been bored through the 
center to admit a st raight thermometer, 
is inserted in one of the holes in t he 
top of the box. A Fahrenheit chemical 
thermometer that registers as high as 
100 deg. can be used. 

ASPONGE-BOX or bread-raiser is 
a temperature equalizer for the 

housekeeper who finds the fluctuating 
beat and cold \vaves an aggravating 
circumstance in making bread. Hold- To avoid danger of fire, t he box 

i 
,.,. 

I Top 
• • ~ 
2 

\.v:nts') 

l L.:._ -
Thermometer 

l ...... 

J 
Vents ...,, ·. ,.-

• .'.)ides ~ • ~ :;: 

I 
\c1cat 

• 
:i: Door 

GalV-sheer iron 

Vents >a 

.~ 1. . . tamp 
19)f 

x 

., Cleat 
I 

,.,. 
The interior of the bread-raiser, showing .the location of the shelves and 
the lamp, also the working plans with details for making the box at home 
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Janitary, i919 

should be lined with asbestos or t in 
wh~n a .kerosene Jamp is used for heat.: 
ing the· box . . · If"a.ri electric light is used, 

. th~. l~ning _is unnecessary. A 16 c.p. 
light will 4eat ·the box amply. A small 
and inexpensive night lamp is .placed 
in t he .box, and a shallow pan of water 
is placed on the lower shelf, so that the 
air ~n the box will be kept moist .. 

The bowl of sponge or pans of dough 
are P.la~ed on the upper shelf. The 
temper_ature of. the box should be kept 

· as :i;iear 86 deg. as possible when the 
bread is being made in the quick way. 
If a sponge ·is set overnight, the tem
per~ture should be ~ept at 65 to 70 
deg. ·Until the dough is made in t he 
morning, after which t h'e temperature · 
may be increased to 86 deg. The 
temperature in the box may be varied 
by raising or lowering the flame· of 
the lamp, or by changing the tempera
ture of the water in the shallo\v pan. 

· - S. R. WINTERS. 

How to Keep a Miter-Box 

from Warping 

SHRINK-AGE of the sides of a 
miter-box does not affect its ac-

. curacy, but the shrinkage of the bot
tom will throw out of line the cits in 
the sides, and render the box worthless 
for accurate work. The illustration 
shows a simple and infallible means of 
preventing, or rather counteracting, 
this shrinkage. It consists, in effect, 
in splitting the miter-box longit udinal
ly through the bottom and connecting 
the halves by t ransverse pins fixed to 
the box only at the extremities. 

In practice this result is accom
plished by using two pieces of heavy 

A split base with cross-pins to pre
vent the miter-box from warping 

material for the bottom, the combined 
width of which should be .Vs in. less 
than the desired width of the box. 
These pieces should be carefully jointed 
and squared all around and the side 
pieces nailed on. Place the halves to
gether on the work-bench, adjust 
them caref~lly, and clamp them firmly 
together. Bore a %;- or Ys-in. hole 
through the sides and the bottom at 
each end of the box. Insert a dowel, 
which should give a very light drive 
fit, in each hole, and drive a nail 
through each end of each dowel. 

This ar.rangement holds the sides 
of the miter-box in t he same relative 
position, and permits any amount of 
lateral movement of the bottom under 
changing atmospheric conditions. 

If good material is used for the bot
tom and a good job done, it will pay 
to go farther· by screwing the sides on 
instead of nailing them, thus making 
them easily remova~le when they be
come worn.- HENRY SIMON. 

• 

When the Blueprint Calls 
for Close Limits .... .,·. 

-the best tool made is noqe too good 
~; for the mechanic ,vho values his 

· --g reputation. Men \vhose e\rery 
act of a \\'orking day is dedicated to 
precision find in 

. MACHINISTS' TOOLS 
the accuracy and dependability re
q uired to match their ski ll. 

The final proof of the reliability of 
these \Vorld-endorsed tools is attested 
by t hree generations of skilled me
chanics. 

Write Today for Catalog No. ~7 

Besides listing our co1nplele line 
of tools, it contains nn1ch infor-
111ation of , ·alue to the machinist. 

Brown & Sharpe Mfg. Co. 
PRO VIDENCE, R . I., U. S. A. 

ASBESTOS 
We are miners and shippers of Crude Asbestos 

in any quantity. We produce all grades at our 
world famo us BELL ASBESTOS MINES, in 
Canada. \Ve also card fibres, spin yarns. 
weave cloths, and make all sorts of Asbestos 
products. 

For anything you.,vant in Asbestos, turn to 
KEASBEY & MATTISON COMPANY 

Dept. 5-4, AMBLER, PENNA., U.S. A . 
Owners of the world's largest Asbestos Mines. 

w_ 
Bailey lro'n Pla~es 

" Bailey .. Iron Planes have been in use for 
nearly fifty years, and are the recognized 
standard for Planes of this t ype. 

\Vhlle retaining all the original features. many val
uable Improvements ln coll8tructlon have been added 
rrom time to time. Only the Oncet JDJl.terlAls and the 
best workmanship are used in' their manutacture. 

Ahvays insist that your order be 'filled \Vith 
Planes made by THE STANLEY RULE & 
LEVEL CO .. \vhich carry ,~vith · the111· a 
GUARANTEE backed by a Company that 
h.as been manufacturing Carpenters" and 
Mechanics ' toots for over half a century. 

For Sale by all Hardware Deal~rs 

STANLEY RULE & LEVEL CO 
Plew B111TA1it. CoNN. U.S.A. 
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ELECTRICITY MADE SIMPLE t.h~.'liti•~~·'l!i'!,,0.:~ . 
~laln and understandahle. Sl,00 PoslP.!'Jd. • 
Popul•r Scien ce Monthly, 22.5 W. 39th St •• Now York 

GETA 
''KERO-OIL" ENGINE 

Have More Powe!- MONEY 
Do your work easier BACK 
-Get a better engine • . 
-At le•• coat-Make lfnotsatisfied On 
more money_ Save my lle_w 90 
more fuel-Immediate Day Engine Offer 
Shipment Direct from Factory-No 
long waiting-Five-Year Guarantee 
Deal Direct- Hundreds of Engines 
- 2 to 30 H-P.-all styles-R-dy to 
Ship._ Suit yourself as to tenns-
Cash-or Payments-or · 

No MONEY if ;arranged for. 
Wnte formx latest 

DOWN 
book,(copyrighted)"How 

. to Judge Engine•"-tells 
you all about engines and 

fuels, and whr I can sell a better 
engine at wholesale factory price. 
I ship everywhere in the U.S:-guarantee safe 
deliveri~save yon $1.S to f200. I can ship big 
engines-Or small ebgines:-On wire onlen. 
Write me today-ED. H. WITl'E. Pres. 

WltrE ENGINE· -WORKS 
2224· Oakland Ave.,·Kanau City, Mo. 
2224 Empire Bids.. Pittaburgh, Pa. , 

..a.. a1'wi E.xelualve En-'"• Manufactt.trer • 
lft tN W...W S.llhl& Dlr.o.t to th• Ueer. 
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They .Give You 
Fingers of Steel 

Look at your hand. 

It is the most wonderful grasping 
instrument ever known. Human 
ingenuity has never produced 
anything that can compare with 
it in versatility- in the ability 
to grasp everything. But what 
the hand gains in. versatility is at 
the expense of strength; . even 
Nature could not make it capable 
of grasping with the utmost firm
ness. You cannot always grip 
hard enough with the hand alone. 

R!.O . u. S.P"T: nFF. 

PLIERS 

add strength to the grasp of your 
fingers. Their sturdy jaws cling, 
holding where the bare hand slips. 
Their handles, fitting the hollow 
of your hand, give you leverage. 
Where your fingers of flesh will 
not serve, Red Devil Pliers are 
your fingers of steel. 

A pair of "Red Devils" will save 
you many a minute- many a 
bruised finger. With them you 
can do scores of things around 
the house which would otherwise 
remain undone, things you thought 
you couldn't do. 

There are over 100 styles of Red 
Devil Pliers- ask your hardware 
dealer to :show you YOUR fingers 
of :steel. 

Smith & Hemenway Co., Inc. 
Salee and Export Offic.e: 

263 Broadway, New York, N. Y. 
Factories: Irvington, N. J. 

••Red Devil'' ia the Expert Mechanic's 
guide to known q u ality in Plie r s, 
Electrician•' Toole, C l a•• C utters, 
Hack Saw Framea a nd Blades, Auger 
Bits, Chain Drills, and Other H a nd 
Tools . 

• 
A Simple Type of Home-Made 

Magnetograph 

IT is kno\vn that there are continu
ous changes in the direction and 

strength of the earth's magnetic field, 
such variations being at times so 
marked as to merit the title of "mag
netic storms." The · origin of the 

Mirror·\ 

' Roy of light\~-~ 

Moving photo 
plate / 

/ Galvanometer· 
coil 

fig.1 
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magnetograms. In Figs. 2 and 3 are 
shown two records recently taken at 
Washington University, using an 
American-made galvanometer in con
nection \vith a circular coil 1 ft. in 
diameter and contai.ning 800 turns of 
wire. A narrow beam of light from a 
100-watt mazda lamp \Vas reflected 
from the galvanometer mirror to a 

photographic p 1 ate 
undergoing a steady 
lateral shift of 1 in. 
in ten seconds. 

In Fig. 2 is shown 
a record with the coil 
C laid flat upon a hori

. zontal table-top, and 
Fig. 3 shows the record 
\Vith the coil stand

A diagram showing the way a magnetograph record~ 
the strength and direction of the earth's magnetic field 

ing on edge, with its 
plane approximately 
north and south- a 

variations noted at any observation 
station may be remote or purely local. 
They may arise from solar disturb
ances, volcanic eruptions, or even from 
local climatic conditions, such as cloud 
shadows or sho\vers or wind gusts, as 
recently sho\vn by Nipher. 

For mariy years progressive govern
ments have maintained magnetic sta
tions. The observations at these 
stations are made by suspended mag
nets bearing small mirrors, which make 
continuous records of their ever
changing angular positions by t he re
flections of the beam of light on a 
moving sensitized photographic film. 
The path of the wandering spot of 
light on the film is permanently re
vealed by the subsequent developing 
and fixing process. 

More than thirty years ago another 
method of registration of magnetic 
disturbances was put into limited 
practice. This was the registration 
of the deflections of a sensitive elec
trical current indicator (a galvanom
eter) connected to a simple coil of 
\vire (Fig. 1). Variation in the num
ber of lines of force of the earth's 

Fig. 2. A record made with the 
coil lying flat on a horizontal plane 

magnetic field \vhich pass through the 
coil C produces a current through t he 
galvanometer coil proportionate to the 
t ime rate of that variation. Hanging 
between the poles of a steel magnet, 
N-S, the galvanometer coil deflects 
in proportion to the magnitude of the 
induced cur~ t raversing it. 

Some of the lately developed types 
of low-resistance, high-sensitivity gal
:vanometers yield extraordinarily fine 1 
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position in \Vhich the coil embraces 
comparatively few of the lines of the 
earth's magnetic field. 

The more violent disturbances indi
cated in the records are due to the 
proximity of an electric car line 600 

Fig. 3. Th;s re:ord was made with the 
coil on edge i.ointing north and south 

ft. distant. Certain U. S. magnetic 
survey records sho\v undoubted dis
turbances arising from an electric car 
line at a distance of thir teen miles 
from the observing station. 

I t has been suggested that a coil 
such as the one shown in C, Fig. 1, 
could be laid upon a harbor bottom, in 
connection with a shore galvanometer, 
would indicate magnetic disturbances 
arising from the steel hull of a passing 
submarine. But, considering the ever
present normal fluctuations, grave 
doubt may arise as to the efficacy of 
such a device.- LINDLEY PYLE. 

--- . 
How to Put Packin~ in an 

Automobile Pump 

IN packing the circulating pump of an 
automobile the following method 

will improve the w~rk. Determine in 
\Vhat direction t he shaft runs; then, 
when windi~g the strand of packing, 
wind it in a direction by which the 
friction of the shaft will tighten up the 
spiral rather than loosen it, so that the 
packing· will be in a slight measure self
tightening- the reason being the same 
as for the use of right- and left-hand 
t hreads on the parts that revolve and 
are subject. to friction against station
ary members. A pump so packed will 
·give very· little trouble. ~ · 
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Oiling the Piston Pin on 
Automobile Engines 

IN recent yea.rs pistons have undG:
gone a marked revolution. With 

the development of the extremely 
high-speed motor the weight of the 
pistons was reduced to p. minimum. In 
many cases these 
light-weight pis

·tons have given 
trouble, and 
usually it is be
cause of the lack 
of care in per
fecting the de
sign. 

In one case a A groove cut connect· 
well ·known car ing pin with ring slot 

with aluminum pistons developed a 
knock after only a few hundred miles 
of service. The cause proved to be a 
loose piston pin, and the matter was 
remedied by removing the piston and 
fitting a slightly larger pin. But soon 
the trouble showed in another cylinder. 
This time all the pistons were altered 
as shown in t he illustration, and no 
further trouble was experienced. 

The lower piston ring was removed, 
and the upper. corner of the lower side 
pf the groove was filed at an angle of 
45 deg. for a short distance on each 
side of the pin, as at A; then a small 
groove \Vas cut connecting this to the 
pin bearing. The groove below the 
ring \Vas cut to catch t he oil, and it 
was then drained to the pin bearing, 
which evidently had not previously 
received sufficient oil.- S. E. GIBBS. 

. 
Use Solder to Secure an Iron 

Pin in Wood 

I HA VE found that solder is the 
quickest t hing with which to fasten 

a long pin in a section of hard wood 
(Fig. 1), glue requiring too much time 
to set and also preventing subsequent 
removal. After tinning the pin I ran 
plenty· of solder around it (Fig. 2) just 
where it emerged from the wood. The 

fig.I f ig.2 Fi9.3 

Soldet 
finished 
flush 

fig.+ 

The different stages in making a 
connection of a metal pin in wood 

hot sold~r produced a helpful groove 
in the wood (Fig. 3) into which the 
solder was lorced when cold. I then 
filed the solder flush (Fig. 4). By this 
metbpd the pin held firmly, and at the 
same time could be easily removed 
when necessary.- JAMES M . KANE. 

l 
' 

TRADE 

• 

• 

SA 
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Polished steel gives no hint of 
its quality-no one can judge the 
quality of a tool by its appearance. 

That is why carpenters buy tools 
by name. They have learned from 
experience ~hich tools give the . 
best and longest service. 

The Disston Saw is the saw 
.most carpenters use. 

'' Disston-Saw '' is one word to 
the carpenter. He learned his trade 
,with a Disston. His boss used one 
before him. ''Disston-Saw'' means 
to the carpenter everything that is 
needed for best work and long life. 

To be sure of a good saw, buy 
the way the carpenter does-buy 
it by name - '' Disston. '' 

The many details of construction, 
resulting from more than three
quarters of a century of experi
ence, are all summed up for the 
practical man in this one fact
Disston Saws do the work quickly, 

• 

easily and right. 
Disston Saws and Tools are sold by 

hardware dealers the world over 

HENRY DISSTON & SONS, Inc. 
PHILADELPHIA, U.S. A. 

Canadian Worlu : Toronto, Canada 

. 

' 

AND TOOLS 
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Outwit Old Man Winter 
D ECIDE now to protect your car during the coming win

ter with Johnson's Freeze-Proof. Purchase your supply early from your 
dealer and read and follo\v the directions carefully. A little ti1ne spent now in cleaning the ra
diator and putting on new hose connections '\viii save you unlimited time, trouble, worry and 
expense during the winter months. 

JOHNSON1·S 

. . 

-is the logical anti-freeze preparation. It is inexpensive does not evaporat.-e -
is non-inflammable easy to use and guaranteed. One application will last all winter 
unless the solution is lost through t l1e overflow pipe or leakage. 

Truck and fleet O\vners '\viii find The present high price of alcohol 
Johnson's Freeze-Proof a great -its low boiling point-quick evar, 
time and money saver. Your poration and in.flamma bility make 
trucks \vill al\vays be on the job and in it impractical. Use Johnson's Freeze-
t he coldest weather it will be " Business Proof, then forget there is such a thing 
as Usual" for you. as a frozen radiator. 
Farmers will find J ohnson's Freeze- One package will protect a Ford 
Proof a utility product-for automobiles to 5° below zero and two packages will 
- tractors-gas engines- trucks - and protect it to 50° below zero. See scale on 
electro lighting fl,nd heating plants. package. 

S. C. JOHNSON & SON, Racine, Wis., U.S. A. 
• 
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