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Schools Sz

Learn the .Rahe Wa;'

¥, Note: Third Big Rahe School Opens in Chicago August 15th

ATTENTION!

Mechanics,

» Farmers,
Office Men,
Clerks—Earn

$150 to $400 a Month

Step up into the Big-Pay Class! Get into the
Auto and Tractor Business where BIG OPPORTUNITIES are
open to you right NOW | The big increase in gales of Autos, Trucks
and Tractors at lower prices calls for thousands of trained men at
once! Your Opportunity is herel Actl Come to the—

Rdbe Tractor (‘.f C’AOO/

.. N
ow in 15th Year—Nearly 40,000 Graduates

%E oo ||y Here you learn the RAHE Way=—by the Rahe Practical

II 1
|
\ Job Mothod Quik! Exeyl Mhorough No spcilschoolin
L i ”""' il
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ment. You 1-|:n.m‘I"rn:ru‘t:nlﬁ'EI Bh?nﬁ:ng,ﬂmtfmﬂt#t u.ndj}.:gtl;;n giadtlema,
— 7 § 7§ | Tire Repairing tylane Welding, Battery Buildin
BVeTy nﬂtu:all branch of the business—by Individual

' I'I:Lat.rul:'.hurr.. Learn in 6 to B weeks—=be ready to take
|MailCou pon Now![ your pick of Big Pay Johs open to Rahe Trained men or
He I. Rahe start a business of your own. Come to the Rahe School
mz:ymnﬁm School, —it's the big step toward success! The country needs

Depl. 2505 trained men. Here is the place to learn right.
Zend me your Free 68-Page Ca shawlng

I puunter succens and appertunities v || Copme Now] Get oo the train today., Make the

f the tunities
I s sl J rcarest you, Take advantage of miliﬂﬂ‘:ﬂm ties

T P SUSTO E RSO U lwnhrmrﬂm Catalog. which explains everything, Bend today?
b o sl HENRY J. RAHE 0o 2008 gicindisvoti
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POPULAR MECHANICS ADVERTISING SECTION

PRACTICAL

DRAKE'S

MECHANICAL

BOOKS

THEY WILL RAISEYOUR PAY—

ORDER ON 5-DAY TRIAL
The books listed 'n-eluw will perfect you in your chosen trade—pave the way to obtain the

big positions—the fat pay envelopes.
to understand. We will send any book postpaid—you benefit five da

Written in non-technical language—easy to read—easy

not entirely satisfied

return the books and your money will be refunded in full. Order direct from this page,

s

Automobile Books

Avntomoblle Ignition, by Masly
Leathereite §2.00
Antomohile Starilug and Light-

fug., Ly Aoanly. .. Leatherette $E.00
Dirookes' Anfonsolile Handbook,
ciimaaseasvueasssa Leatlierette $2.00
Forl Motor Cor, Truck amd

Tractor, by Alnoly...... Cloth §1.50
Blarting aml Lighting Troublbes,

Eemedies and HRepafea, by

Manly .caisans oo laathérelis §3.00
Automotiile Dattery, Care and

Repalr, by M:EI_‘."-I..E.HI‘IHI'.'H':" S2.00
Antomehils Cotechilam and Rée-

palr Mpnual......Laathepetto §1.50
Tires apd Vobleaniziog, by Taf-

Torl oociiimiiinnassesaCloth JE.0Q
Gas aod Dl E:nu:ln.f 'iillul.lm't-

: Clath §1.50
Antsmabiin Crirs

Ty Aanl Ial:h: £1.50
Motoreyele Handbook, by mm:;.r ¥ e

Shop Practice Eunks

Bheet Metnl Workers' Mapual. .
vena s Lnthereite 52,00
ﬂ-:::.- .|'|.|:'I:'13"|i":l1i" w 4.|.-|1!Ing' modl Cuks

mchiln -1-'1It|.l!':-|l' 18

tin v v nassnasslantherette $1.96
B-|'||||| "|"|"|-]|_Iu e e Ly Clofh 2,00
Blide ale aml Toagarithmia Ta-

Bles o ivvnivnna e Laatherette 52,00

ORDER DIRECT FROM THIS PAGE—ON
OUR MONEY -BACK PLAN

The books llsmed above are only @ few m
Teele Ill!

mur cadnlogue. which you will
filling out end Eeldlsg ue he allkcks

qiiick actlon orler direct from 1lile page—eoss jamme of
eich book wanfed asdl sendd in with price queded.

peepay postoge and eemd (he hoedig

FREDERICK J. DRAKE & CO.

PUBLISHERS

1008 Michigan Ave., Chicago
Drake Books Are For Sale at All Book Stores

Mail Coupon For Free Calalogue
Your Guide to Home Study i

wompitly  after

Handbook for Millwrightis.Cloth 52,60
Moflern Biacksniithing, .. Clotls 25
Machine Shop Proctice. ., Clath §2.00
Mechonicnl Drowing aod  Ma-
chineg IMeslgE ..ovesiuaa. Cloth §2.00
Fattern Making..........Cloth §L.b0

Carpentry Books
Cloeli Hnding
Modern Corpentsy, 2 vobe..,...§3.00
The Sieel Sguare, 2 vol=, 000000 35,00
Wooden Fost and Shipbuiiding . §1.580

Maodorn Estimator .............5L80
Timber FPromimg ... eeen.... . 5200
Ruklder's Archiliecinral I.'|ruw;||.u 52.00
CONCEREeE yraarrareddreastenrs il Sl
Practbeal Bungnlews ceaa. v o 31,00
Low Cost Homes...ocainea 1.0
Hoof Fromisg . ....c0 cssssesss 21,50
Hirir Dolldiegy oud Homil Hall-
T e R vears o B1.50

Electrical Books

Practleal Applled Eleetricity....
Altepnaiing Carrent .5
Eleetric Mofer Cantrol B J-Il.'nm.li
Wirlng IMagrime and LEI.'I.'JII-s

-1

tHDE  au.cicuiagan coaaains e
Electirienl Talles nnd Ilnln-....
Armnatiure amdl Mpgnet Windiog 51,50
Wailere Elesirlaa] Constraction, 51,50

AMaglerfn Elessreie Ilianiiaatiomn, 51,560
Electriclans’ Hpur&.lh‘lg aml Teat-

Ing .. cowanynwascunn el |
Motion I I:I'EII:I'L 4.I||-::rnl.:llln. P
DIrruke's Electrienl IMetlopsry. .. %150
Electrle Motors, 13, & A........ £1.80

Elecirien]l Mensupreimanis and Ale-

tey Teablng .oraovrassireassolb: Bl
Trrmke's Telephone Hondbceok, (51,50
AMedlern Amerlenn Telephony, .. 52.00
Eaay Electrleal 'F:I.'I'rl:.'!|1lb|"'rll:|1

= 'I|'.-rI| §1.25
T'F'Jn:h"u 'I'tl.-rr.ruuh and. Tele-
ihone Handbook. oo .0cChoth }.ﬂ

Tebepraphy Self-Tanght. . . Cloth

Steam Engineering

Hwingle®"s Hapilbook for Stoam
Engineers aml Eleotricians, ..
vemnaveann e ee o s Lt Theretie §4. 00

Fxnmbinailon Questions and An-
swers for Morlee ond Statione-
nry Engioecrs. .. . Leathercite $2.00

e uany in

miigef. Faf

FREDERICK J-
We

‘ My PRI BE eetn

ared apey QolreE - o

Pledgar

Aresition IMajridley Weolainicy

Etenm Dallers. . ....Leatherette S2.000
Bwingle's Catechlsm of Hoeam,

Gas ol Elecirical Enginess-
Lentherstte §1.50

Painting Books

Beene Mointing and Balletin Art

....................... Cloth §4.00
A Bhow &t Bhe' Canis....Cloth ?.'.'ID
Bign Painfiog ...cocc... SCloth €00

Btrong's Hook of Deslgme. .. ...
vens oo Lontherette §4.00
Bigniat's Alphabete, oo Clogh 150
Mulern ointer's Cyelopedin. ..

........................ Cloth §2.00
Auntomohile alnting. .. ...Cloil §1.60
Eatimates, Costs and Frofits,

fwintiog and Decoruting. Cloth §1.50

New Hardwood Finiphing.Cloth S1.60
The Amatene Artist...... Clath $1.50
RNAW. HhElElTA e e Lloth 1,28
Farm Books
Farm Mechagpks, ., ..., .00 zl,ﬂl-
Farin Bakldings, ... A 1.25
Farin Engines. ... civuei0a P 1.25
Tractlon Farming...s....Cloth §1.00

Business

and Reference Books

Betier Dusiness Leiters, .. ... .
e  Lamitliereine §1.60
“-i_ll:ll_ll |||II:-||I|I| e ]"'||.|..||:-||:|. - o e
-------- vono s el iered e 51,60
Feellop .J'l.l.iﬂ rII~ll1|.r JLealheretie $1.50
Finger Pricts Sienpililed. . Cloth $2.00
Prectical HricKEaying.,...Cloih $1.85

Praciical 2onemasonry. .. Cloth $1.25
Froctionl Flombing ..., Cloth 51.60
Hot Water Hentlng. .. ... .Cloth §1.60
Elemoniary Chemistey. ... Cloth $1.58

Conrees In Glvil Hurvhe...ﬂcﬂh !].E‘
Cyelopedin of Recipes, .. Ol
Americin Slar Bpeaker. .. Cloth $1.50

Modern Langun

By Pref. P. B, Al

French withoue & T-r-J. !ur'r E]nth l-]
Bpnnish withont a Teaclor,Clath §1,25
Germman withouwt a Teacher.Cleth $1.85
Everydny Frodobiceasrcassicss SLES
Everyday Spamigh...ccocicaa... 5188

1008 Michigan AVERRE

& il EiEey - ik 1 Chicagos . id, ¥
o il
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Tether Stalbe That Revolwes. . ... .. cvvvanamramsasras
Tirey Blewn: Gur, Fillod: with Water. . ... 0chcneeass
Truclkes, Dymchable Sear Unit dor. .. . ..... OCODEoaD
, ’ lJ'ﬂl.\l'ﬂ‘l.l].l Eﬂulrling for an EmMergemof.:cossessnasas

mEmr Buocieet. .. ....... FALasGEE EmEREEmE@E
Cawch, A Simple. ......cccvvavananannans
Do not depend upon epportunity o intelleotaal

WE TEACH
hrilliansy of any kind, b 6 s well known that

CELLERE

comuanc:mi.

uneducated people often acquire great weanlth,, while
ouwlbured snd. talented. peaple remnin in poverty.
Agnin, they do not depend upon- capital, beonuse
many men with oapitsl lose whob Chey hinve, while
others with' no capital scquiee phroomenal wealth.

Whntever finds & plaes in humas experience i the EH"HT T“"“d A:t"'“ Exrn: 5108 & wosl s

eyer Both C 3 1
resiile of the operation. of notural laws, and the deter- f-'lil'*ﬁllarlr—uﬁ'nrs- Fou _i |:'||. E‘;:ﬁ:#:“dﬂf;::l:ngf?;:mﬁg
mining [notora nre thersfore within your own conteol. T yeu lke to draw, develop your talemt. Study this

. “ . . practical wnlrm—tnnn’ht by the largest and most widely
This may seem “too: good to be true.” but i you known Commereial Art {:"'ﬁﬂ1l1=ﬁlll}l'| im: e Beld witl
will consider that by the touch of o buiton oF the furn A years’ suceess—who each year prduece amd sell to
of o lever selenes haa ploesd almost infinite- ressarses viverisers i the Unit=d Stotes and Connds over ten
at the disposal of mun, i & becomen evident thot there I]I.ml&and commercial deawings, Who else counlil
may he still other lnws not generally kiown which Ié""'-";-' EUIU L Wlif an E'IJ'I'EHEHE'I‘: rﬂ;ﬂﬂ;:-
i ; [ | tal At 1s a business necesss ]
ontain even greater pomibiliths i manil  for commercial arists. is. greater

cvery year. It's n highly paid, intenselvi
mteresting profession, euua.l'l:r apeEn i hails
men and women. Home stody insiroction.
Get [acrs before you enroll in any aehool. Get
OUr Ay fal hosklet, Y ear ﬂ'ppﬂ'hl.l.lh"—
for half the cost of mailing—dc in stamps,

MEYER BOTH COLLEGE
af COMMERCIAL ART

“"M:Ii- Avww, ot IEh BF.
Dept. CHICAGE; ILE.

We hpve pulhlh.hhi i Remarkabla bttle book,
giving Lo conelusions of scienee concerning thess laws,
which: we will send upon request. 1 you want to
unilererite suwooerss o6 & |:||:|;I|.|l'||.'|lﬂl acale, =end Toe (L

MASTER-KEEY INSTITUTE
210 Howard Hldg., St Louis, Moo

ELECTRICITY| | summer Home

Two-year course in six IN MAINE

months, in your home

Practiesl Elrcirical Engineering, & Stodw Course 'Withoot u"“‘“? MAINE — A l'l'ﬂﬂ location
H.l.n']:.nr Mnthemuptios, now remiy, | where mountains and lakes meet the

O-Pa ge lesson free ||} s UYrusually complete modern estate.

Upon receipt of coupon Gelow we will send you [.ﬂl-l:ul Mo. 1
nhaolutely l':'l:u- of charge. No ezpemss (o i-lilll whatever, 160 acres, uz.l‘-n:ﬁ-' from hill-

This besson. will toll you just how sasy it will be for you to top to shores Beaotifol Loke
becoms o mpster slectroal workes of engpneor, Megunticook, with boat house,

Earn 572 to $100 per week dock, and motor boat.

A Ints alectricn] sdusstion, snd the higher positions, .
o wthin Eh® reaph u?:‘u-FT ran, .-.-rnuu-':nr obd. The Improvements Modern—Ewverything Best

lawest praced atandard electrieal courss. and the eosiest 1 -
eyt bed bl ot e to give most luxurious living accommo

dations, F wze and Guest House Well
YOUR FUTURE LIES IN THIS Furnished. Ready for immediate use,
FREE COUPON with a!l weather facilities; outbuildings

— e e e ——— e — — — — to fill all requirements.
World Technical Institute

Fuller Building, Jorsey City, M. 1. Expert manager operates at small eost.
Ganthemin:— Have recently inspected; pleased to show
tioal Epcivien Enminecring, 3 Study. Courss Wikhout pictures and describe fully.
Higher Mathematios, Alse full description and terms.
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Hand-Gun Riveter Has Marvelous Power

LURING the war, the Germans had a

gun that did actually fire a projectile
5 miles, Up to the present that has been
considered the very hmit possible in long-
range weapons, But there 13 no limit to
modern progress, and now there 15 a new
development m this line that has inspred
the inventor and others to claim a possible
range for a projectile of MK miles, The
iew principle has been embodied, ag vet,
only in a device resembling the ordinary
hand-gun riveting machine. In place of
the hammer of the riveter, steel slugs arc
dropped into the barrel of the machine,
which is charged with some special
smokeless explosive, and fires these slugs
imto a steel plate 35 in. thick. Tests of
this machine were made in New Yaork by
engineers of repute, and their report of
the results, if it came from any other
source, would sound like a paradox. For
instance, in spite of the enormons power
developed by the explosive that makes

possilile o penctrability that drves a steel
slug into a boiler plate, there is practically
no recoil to the gun, and no more noise
than the click of a tyvpewriter.

Apart from its possibilities as a gun,
it has been tested, with highly encourag-
g results, as an underwater niveter, A
diver, at a depth of 35 ft.. shot a slug
through a plate of steel =iy in. thick, In
these davs of promised disarmament that
sounds like a more practical field for its
application than a gan with such extrava-
mant possibilities as o range of 300 miles,
If n=ed to do the work of a pnenmatic
hammer, or riveter, it wonld possess the
disadvantage of having to be loaded be-
fore each shot, instead of being able to
strike, as the pneumatic tools do, hun-
dreds of times a minute. But there may
be other kinds of work where great power
would be an essential element and high
speed a minor one, wherein this device
would excel.

s

From Left to
Has Such

t: The Three-Quarter-Inch Plate with the Slugs Shot into It by the New Hand Gun That
arvelous Characteristics; a View of This Machine

Which Reseenbies a Hand Riverer, but

Fires Bteel Slugs from Tts Barrel; the Gun in Operation, Firing Sugs into & Seeel Plaw
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AUXILIARY LOCK MAKES
SAFES SAFER

Armed with modern tools, such
as the oxyacetylene torch, the
cracksman of today fAnds it com-
paratively easy to upset the com-
bination, and undo the locks of
any safe or vault that has not
some auxiliary equipment that
automatically goes nto action
when the ordinary locks are tam-
pered with, An antomatic auxili-

B LR R LE A ary lﬁcking de'l.-'i?; of t‘t:iis nature,
, MUT AND WASHER now being manufactured, consists
A i of an ﬂﬁ.rE:t lock hidden inzide the
door, and impossible to locate
from the outside, This lock re-
mains neutral as long as the ordi-
nary lock is operating, but the
moment this is tampered with,
the auxiliary lock auntomatically
controls the complete bolt mech-

HAGOEMED

| BTEEL PLATE @ |

v -#t =
e

Left: Photographic Vi f Auxilia Lock on Wault Deor, = - =
Right: T}unﬂu-uir.ﬁ. flﬁvlnﬂwnxu'ﬂnﬂnlt“ﬂ. Fl:llun:l:ltallnn amiam, huidmg all bars locked in
eruide of Plate C, Thus Holding All Locking Bars In Place position.

DOUBLE-DECK FOLDING LIFEBOAT CARRIES SEVENTY

Material increase in the capacity of a The upper boat rests upon small chocks
lifeboat, with an even greater saving of fastened at either end of the lower boat.
; ___:  The sides can be raised in

a few moments, bringing
into position a second
tier of seats for the
nse of the oparsmen, The
rowlocks are on the top
edge of the collapsible
zides, Eighteen air tanks,
under the seats, carry 6
ci. ft. of air for each
'F].'I.F-Hl.":l”.[t"T-

ship spaece, is accoms-
plished by a recently de-
veloped collapsible life-
hoat, 30 ft. long and 11
it. wide. It can carry 70
persons, while the orda-
nary lifeboat carrics
about 4. The upper
part of the boat folds in-
ward and rests opon the
seats when the boat is
ot i useé, Thuos a shal-
low boat resuolts, two of

which ean be placed un- U?:r View Shows the Boat with the Ghles Up, The Ecats for
. the Qaramen Are Vislble, Wiew 1o the Right Shows the Boar in th
der one set of davits, Collaperd Pormn, Launched to Show Hew High Tt Rides i the Water |




NOVEL WINDMILL UNAFFECTED BY WIND DIRECTION

ﬂT a recent fair In Paris theres was exhibited 8 dovel windmill,  Around the top of a Hght., trussed-metal
fmast are disposed, at a considerable distance circumferentially, a serles of propefling blades, parallel
with the mast to which they are connected, These blades, of about ope-fourth the length of the mast, are
each formed of & semitubular plece with its open Facs eadinl 1o the mast, and bisecting this face Iz @
thin flat blade of eqial length, Hy this arrangemest the propelling EHE'I::.t of the wind on_these blades is

same no matter what its direction, The vertical mast is supperted by guys connected to radial arms
that contain the upper pivotal bearing. At the bottom of the mast is a footstep bearine.
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MACHINE RECORDS LENGTH OF GOLF-BALL DRIVE

To those who aim to keep up on their
favorite sport, golf, and who cannot al-

The Registering Dial of
a Gol-Siroke Meas-
uring Machine

K

The Cord Winding

on  the [nsifdmiB

Fegisters the Travel
of the Hall

ways find it convenient to adjourn to the
links, a stroke-measuring device which
may be used on the home
lawn will be of interest.
Mounted on a pedestal 18
an upright shaft which
supports a recording dial
and its complement of
gears. Parallel with this
upright is a small rod
'||"r'!]ﬁ":h carries the looped
end of a wire attached to
the golf ball and which
also communicates  with
the dial through the gear-
ing. The captive ball is
laid on the floor or
lawn, and when the player
strikes i1t, 1ts momentuin
carries it round and round
the wpright stand, Dur-
ing the turning motion,
the number of yards that
such a stroke would net
on the links, 15 recorded

on the dial.

- — Lt

SOUND AMPLIFIER AUGMENTS RELIGIOUS SERVICE

Juk. ¥ with the annuoal Rose

i §  Festival for puablic speak-
ing, music, and other
entertainment fea-
tures, On Sunday hun-
dreds of people were at-
tracted by the novelty of
hearing a scrvice inm a
church some distance
away. Every part of the
SETVICE — MIUEIC, SEerimof,
benediction — was heard
distinctly,

A novelty of the day was
the special chime ringing.

The P‘murf'l.d Soand Amplifier Housed in This Stand in Portland. Oregon, i

Was Recently to Convey Church Bervices to

bled in a Park Extending for Four Blecks frem the Chuarch

A sound amplifier or so-called "Magna
Vox" (meaning “big voice”) was the
means of conveying a complete religious
service Lo crﬂwcﬂ: in a park extending for
four blocks from the church itseli n
Portland, Ore., recently. The amplifier
had been previously imstalled in a specal
stand and had been used in connection

While the church sup-
plied the service through
the amplificr, the ampl-
fier separately furnished
the chimes by means of
phonegraph  attach-
ment, This was accom-
plished by plaving a rec-
ord of church chimes in the ampliher
stand and carrying the sound over a wire
to the church heliry where it was re-
leased through a megaphone. The chimes
were heard coming from the church tower
as clearly as though actual bells were
ringing. The sound carried over a radins
of two miles.

de Aspsam-



This Log and Hand-Hewn-Bhingle Building on Lookewt Mountain, Coloredo, was Erected in Memary of Colonsl
Cody; the Ureat Western Scout and Indian Fightes, The Structure Contains Relics of the Famous Plains-
man, and Is Open to All Visitors, Besides Colorado, It Owverlocks Wyoeming, Hansas, and MNebraska

SHRINE TO BUFFALO BILL ON LOOKOUT MOUNTAIN
By E. C. MAcMECHEN

HE shrine of American bovhood will  strueted in this manner, and probably

henceforth lie upon the summit of there is nothing like it in the world, A
Lookout Mountain in the Denver Moun- huge pine blister, hollowed out, gives in-
tain Parks syvstem, where
the ecity of Denver has
recently completed a
muscum boilding to hald
the relies of Col. W, F.
Cody (Buffalo Bill), The
huilding stands within
200 fr. of Colonel Cody’s
grave on the top of the
maouniain, at an elevation
of 7300 ft. The huilding
is one of the most un-
usual in America. It is
constructed  entirely of
loers with e bark still
adbering, and of hand-
cut  shingles, From a
wide weranda one may
see with a telescope into
the states of Wyoming,
KEansas, and Nebraska,
Visitors have declared it
one of the best scenic el
views 1 the country. i s T R TR T

A feature of the build- One of the Ew;ﬂé "FEL'E::I!I; ;;Eh;mﬁﬂunuglgrﬂhﬂ:h hl.‘rya E““n‘:ddh Bufalo
. : T Bill can 4 :
mg 15 th& 11‘|:|I1lzal:1.lfl_ll ﬂi the E‘u‘rE:l-nl I::Ilm Lug j::'t luli::-:rﬂl.mz Frm;:th;!Fn:;“t ¥
tree trunks, twisted limbs,

gnarled knots, and stumps. The ehan-  verted lighting. Frosted globes are con-
delier, snspended from the roof, is con- tained in lanterns resembling huge bird

5l
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cages. The wir-
ing is buried in
conduits hol-
lowed out be-
neath the nat-
ural tree bark.

The museum
containg Colo-
nel Cody's
wearing ap-
parel, saddles,
bridles, guns,
Sitting Bull's
gcalp shirt and
peace pipe, and
the gun used by
Sitting Bull 1n
the Custer mas-
sacre; Short
Bull's ghost
shirt ; the knife
with which ¥el-
law Hand wasz
killed by Cody
Yellow Hand's
scalp, taken by
Codv 10 days
after the Cus-
LEr MAassacTe;
presents  made

FOFPULAR
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Above: Chandelier Formed by the Twisted Growths of Tree Limbs, Electric Bulbs are Contained ln the Cages

at the End=. Below: The
Eome of the Hunting Possessions of Colonel C

to Colanel
Cody by Euro-
pean monarchs
and Indian
chiefs, and a
host of paint-
ings, prints,
Wild West
posters, and
relics of Cody’'s
show days. One
of the maost in-
teresting relics
is “"Lucretia
Borgia,” the
gun with which
Colonel Cody
killed over
40K} huffaloes
in one vear for
the Union
Facitiec and
rgained his
sobrigquet of
Buffalo Bill.
The museum
and building are
in charge of
Johnny Baker,
Colonel Cody's

atural-Log Construction of the Walls and Rafters; in This Roeom are Contained

4,000 Buffaloes in One Year

. among Them “Lucretia Borgia,” the Rifle with Which He Eilled
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Remarkable View Dbtaloed from the Verands of the f-ud'y Memaortal Bun 'ng' o Lokt “nhjnﬂiﬂ, Calarada:
The Building is so Positioned as to Overlook the Territory Eecamed Over by Bullalo Bill in His Fron-
tier Days. In the Background may be Seen the Foothills, and the Plains Stestching Beyond

foster son, the world-famous shotpun and  museum is free to all visitors, as the eity
rifle shot, who lived with Cody from the made this stipulation when it erected the
time he was seven years old. The build- building. The collection belongs to Colo-
ing is operated as a concession, but the nel Cody's widow.

NEW MACHINE DETECTS
LIARS SCIENTIFICALLY

An instrument has been devel-
oped by Wm., M. Marston, lawyer,
seientist, and memhber of the Har-
rard faculty, which, it 15 claimed,
will scientifically detect lies, The
detector is hased on the principle
that the effort to tell a lie posi-
tively affects the blood preszure
aid hrﬁathing’ and can be traced
by the stethoscope, The instru-
ment is attached to the left arm
of the subject and frequent meas-
urements of the blood pressure
are taken while he iz being ex-
amined. The questioner and sub-
iect speak into small receivers
which record the time between
question and answer,

This Plcture Shows the Questioner, at the Right, Bpealing His
Cruestions into the Little Moathpiece of the Lie-Detecting Appa-
ratus. The Subject, at the Left, Replies in the S8ame
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EH,D-DF—TRACK BUMPERS STOP
CARS WITHOUT BUMPING
A bumper for track heads that stops

the cars, while at the same time absorbing
most of the bump, will save a great deal

End-ol-Track Bumpers That Sto
the Track for Some Distance
cnto Them, Thus Acting as a Erake to the ﬂll.‘

Cars by B3 l-un.-l:
!'l.j":.hgy"ﬂh I.'IE!

of damage to the ears. With this object
inn view a bumper hag been designed that
consists of a pair of well-braced cast-steel
wheel stops that, by means of flanged
Iugs, are slidably mounted on the rails,
some distance from the track head—10 ft.
at least, The front wheels of the car roll

into the stops which are shaped to ht
them, and by the weight thus put upon
the stops, make them act as brakes when

hove.

the Er
Mac

To the Lefi Ts the Twin-Film Camera with the Film Cases
The Two Lenses in
the T‘l.'.nu Views on the Films will Meet on & Vertical Liss, Ta

t Thesse Two Films are hein Prajected in Duplicate
nes, Crperated E-:.rn:hrmm'l?gh

2
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111!3 moving car pushes them along the
rails, Thus the stoppage iz gradual, and
there is no swdden shoek,

TWIN-FILM CAMEEA DOUBLES
WIDTH OF MOVIE PICTURES

A motion-picture camera with a pho-
tographic range twice the width of the
present cameras has heen successfully dem-
onstrated by a New Jersey inventor. The
camera has two lenses set vertically one
above the other at an angle that focuszes
each upon a different film, two of which
operate 1n the camera side by side, in the
game manner as the single film of the
ordinary camera. The angles of the lenses
are such that the two views meet exactly
on the same line—so exactly that if it
ran along the center of a vertical fine wire
half the wire would be on one Alm, and
the other half on the other filim, When
projected on the screen these two views
thus combine to form a pictive twice as
wide as is possible with a single film.

The projecting is done in  duplicate
machines ztanding zide by side, with the
films driven in unison by means of a rod
connecting them, which transmits to hoth
alike the propulsion of the one motor.
The advantage of such a wide photo-
graphu.‘: range is L]nt where an extended
view 15 Tequired, is not necessary to
take it, as with 11&1. single-hlm cainera,
from such a distance that the principal

Front are St at Angles Sa That

v & Connecting Hodd
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Film Camera, Helow are Shown the Same

{a Unipen by Means of 4 Rod Conpecting Them, Thus Making One

nbjects are uninterestingly dwarfed. The
double film is equivalent to doubling the
range of vision, and enables a wide scene
to be taken from a distance that resem-
bles the single-film camera’s close-ups,

THAWING FROZEN GROUND
WITH COLD WATER

A method of cold-water thawing of
frozen ground is being successfully ap-
plied in preparation for mine dredging
operations in Alaska, according to a re-
port from Fairbanks, in that territory.
The method consists in placing 4-in, riv-
cted steel pipes, having eight holes each
drilled in the side intermediate to the
hore outlet, at 5-ft, intervals vertically in
the ground., On being pumped continu-
ously full of water, the pipes sink grad-
nally into the ground by their own weight,
at the same time thoroughly disintegrat-
ing the earth between them, The geologi-
cal formation of the country where the
dredges are in operation embodies a layer
of fine frozen gravel, about 14 ft. thick,
with 12 or 13 ft. of muck above it. The
pipes sink the full depth of approximately
26 ft. Cold-water thawing 15 said to be
not only much cheaper, but also much
more thorough than steam, In one case
two adjacent =ections of ground were
thawed out, one with cold water and the
other with steam, and after the work was
completed the ground surrounding the
steam pipes was still ribbed with frozen
blocks of gravel, while the other section
was ready for dredging.
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Pictures Show a Reproduction of Two Standard Films Taken Bimultanesusly with a Twine
Piciures Thrown on a Screen bi.‘l'iUmqu: Twa Fra nl:tw;_hn?nfm
B

cture from the

FOOT-LEVER MACHINE
PUNCHES TRANSFERS

A transfer-issuing machine for the puor-
pose of speeding up fare collecting on
street cars has been designed. The punch-
ing and issu-
ing of the
transfer 1is
done by a
mechanizsm
contained in a
boxlike form
at the top of
a pedestal and
operated by a
foot lever,
Each transfer
is punched
with the date,
destination,
minute and
hour time, a.
M. or p. m,,
and in or out-
hound A set
of push but-
tons at the
top of the
machine en-
ables the con-
ductor to set
the machine
to punch the
transfers in the form desired. Dials on
the side permit the punching mechanism
to he set to the hour and minute. = The
capacity is 60 transfers a minute.
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KNIFE OR SHEARS SHARPENER
WORKS RAPIDLY BY HAND
For sharpenmmg knmives and scissors
rapidly a machine is now on the market
that is compact and easily operated, It

High-Speed Enife and Scissors Urinder i o8 Cperated

by Turning the Crank with One Hand. While the

Enife, or Other QObject. iz Moved Back and Feorth
between the Grinding Wheels

can be clamped to any table or bench by
means of a projection on its base, on
which are mounted supports for a couple
of sets of worm gears that drive the grind-
ing wheels in opposite directions. The
knife, or other object, is placed between

Thiz 55-Foot Eeinforced-Concrete Tower with Its Cantilever Crang is Used in a Ymglén California for Filing

Clinker. A 50-Cubie-Foot Clamshell Bucket

3 the Clnders in

POPULAR MECHANICS

a pair of guide posts, and is moved back
amd forth, while the wheels are revolved
at high speed through the gears by means
of a crank handle.

CONCRETE TOWER SUPPORTS
HUGE CRANE

A reinforecd-concrete tower recently
built in the center of the clinker-storage
vard of a California company serves the
unusual purpose of supporting a canti-
lever crane used to pile cement clinker,
or to deliver it to a belt conveyor,

The revolving part weighs 140 tons, and
is supported on a track laid on ties that
are¢ placed around the parapet of the
rower. Each end of the erane iz 110 fr.
long and from it is operated a 50-cu.-ft.
gmﬁ bucket, When both buckets are be-
ing operated, the crane has a capacity of
6,000 hhl, every 10 hours. Seven motors,
ranging up to 40 hp. are used on the
Crane,

The tower is 33 ft, high and has an in-
side diameter of 30 ft. Seven feet below
the top of the tower is placed a reinfore-
ing floor, or diaphragm. The tower was
huilt of concrete instead of structural
steel as there would be less damage done
to the concrete by the hot clinker piled
high around the base; the concrete was
also cheaper.

-, L

Back and Faorth -] '_Eﬂl:n._:ll:ld De~

Position Desired, as Demonstrated by the 5
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ﬂhnwin! the Enormous Swimming Pool Recently Provided in Madison Square Garden, New York:
Time. At the Farther End of the Pool Is a Waterdall 25

will Accommaodate 4000 Feople at One

MECHANICS
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The Poal

Feet High. Seats Accommodating Thousands of Spectators Line the Sides of the Pacl

MADISON SQUARE GARDEN FPOOL
HAS SPECIAL FEATURES

A swimming pool in Madison Square
Garden, accommodating 4000 people at
one time, has been recently added to the
list of New York's popular public attrac-
tions, The pool is unique not only for
its size but also for the manv accessory
pleasure features and sanitary eguipment
afforded. Diving platforms of different
heights, springboards, and chutes hine the
sides of the oval tank. The main dimen-
sions are 230 by 110 ft., with a depth of
244 to J ft. at the western and eastern
ends sloping down to 54 It in the middle,
The deep diving section runs the entire
width of the pool in the center and is 1314
ft. deep and 25 ft. wide. At the eastern
end of the great tank is a cascade and
waterfall 25 ft. high, a thing not often
found in structures of this sort, and which
adds measurably to the sporting and out-
dloor effect. The 1,500,000 gal. of water
which fill the tank are pumped through
filters and heaters twice during the 24-
hour day and sterilized by ultraviolet ravs.
Seats accommodating thousands of spec-
tators line the sides of the pool.

SIMPLE EGG SCALE GRADES
EGGS INTO THREE CLASSES

A simple and inexpensive device, made
of galvanized iron sheeting and used for
grading eggs, is the invention of a Cali-
fornia produce dealer. It consists of a
bar, about #% in. long with the sides
turned down, Four prongs divide the bar
mta a long and short section. The shorter
end has a hole for receiving the egg, The
large end of the egg is placed in the hole.
If the grader remains stationary, that is,

~ —|

B s ol L ko
with the long end touching the table, the
egg is of the third class. Should the
grader come to rest on its four prongs.
the egg is of the second class. A tilt
toward the hole end places the egg in the
first class,
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"The Upright Rollers Guide the Cable around Sharp {:unrn o

the Euep Inclined Road, The

Accesa 10 the Ball Bearings at

Run
op of the Rallers

Ladder is Used for

FOPULAR MECHANICS

ROLLERS GUIDE CAELE
CARS AROUND CURVE

The sharp curves on a 7 00-ft.
incline, with grades up to 73 per
cent, necessitated the use of heavy
vertical rollers to guide the cable
of the cars used in delivering ma-
terials and supplies to the site of
a power house in southern Cal-
iformia. The rollers used are
fastened to well braced and guyed
timber frames, Ball bearings
were placed at the upper end of
the rollers =0 as to permit them
to move freely and prevent the
loaded eable from cutting into
them. Short inclined rollers were
placed at the bottom to prevent
eutting the lower brace. Twenty-
ton loads were carried.

f[A number of American fruit
vessels have latelv been preserv-
ing their cargoes in transit from
California to New York via the
Panama Canal by means of
forced air ventilation through the
holds, thereby eliminating the
usnal  refrigeration  machinery
and insulation.

LATE-MODEL COTTON SPRAYER
SPEEDS DUSTING OFPERATION

Enlisted for service iu the war against
the cotton boll weevil is a poison-spray-

mg, or -I:E1_1_‘T.tt!1" alplranltus
af late 1.1\'_‘-[!.",'”.. t differs
somewhat in construction
from its competitors in
that it can dust four rows
at 2 time and has a dif-
ferently  situated dust-
supply compartment. In
the fotmer case, a doun-
hle outlet-of noncorrosive
metal s provided whieh
throws the dust cloud
1w ".".':I.}'.‘i- :|.]'Ll]. Cose-
quently covers twice the
space. The dust is
dropped into the hand-
prodoced fan draft in the
new machine, which iz a
reversal of methods here-
tofore wsed, Convenient
helt and body attach-
ments as well as rear dust
ottlets make for the
comfort and safety of the

WCRILTET,

as the latter arrangement keeps

the peison cloud always hehind the oper-

ator.

The new device is made in stvlez to

be worn by either a walking or mounted
operator.

This Boall Weesvil Dedstroyer iz Carried aboot the Weck and Ehaolders of iha
of, It Points in the Opposite Direction from the Line of Walk and

Allows Four Rewa at a

a Time to be

Dusted with the Poizon Powder. Insert

Shows a Detailed Wiew of the Apparatus



NEW-TYPE SHED FOR HOUSING GIANT FLYING BOATS

——

Mew 50-Foot Shed Constructed in EII.""I'I-&I'I%'IH Huouse
Four of the Largest E;IEEHI.: HBozrs Buoile he UEpur
Plciuwre Shows the Sh in Process of Construction,
with Foof Trissess in Place om Trestles, Ready for
Roof and Side Covering. The Sketch at the Right Bhows
Mew Twype of Roof Trusa Ueed, The Lower Picture
Indlicatesn the Immense Size of Completed Structure

PO RO AT IO

TIIE design and construction of sheds
for housing large flying boats, is as
great an engineering problem as the de-
sign and construction of the ship itself.
The largest shed ever huilt Fnr flying
boats was erected in Germany for the
housing of four machines Measuring over
200 ft, from wing tip to wing tip. An
mteresting feature of the design is the
use of the minimum amount of steel in
the construction of the heavy roof trusses,
where weight had to be used sparingly.

A salid arched woaden girder, tied at the
ends by means of a heavy steel tension
rod, was used, developing the best use of

wood and steel, The opening for enter-
ing and leaving is closed by a floating sec-
tion which adjusts itself to the tide. The
length of the shed iz 300 ft., the width,
200 ft, and the dodr opening iz 170 ft.
in the clear, Four of the largest flying
hoats built can be housed in this shed.
The boats may be lifted off the water for
repairs.

333
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HIP WITH CRUSHED BOW
MAKES DISTANT PORT

A remarkable feat of good seamanship
was recently successfully undertaken by
the crew of the steamer “Charlot,” About

Crumpled Condition of Steel Bow Plates of Steames
in Port, after Fouling an Icebere

130 miles from 5t. Jolhin's, Newfoundland,
the ship crashed into an iceberg, crum-
ling the bow like so much matchwood,
Ft remained on the berg several minutes
after striking and then managed to back
off under its own power, Signals were
sent out and the crew prepared to desert
at o moment's notice.,  An examination
echowed that the steamer was able to float
and in no immediate danger of sinking,
and the crew, working the pumps con-
tinually, managed to reach St John's,

BASEBALL UMPIEE USES CAGE
AS SAFETY-FIRST DEVICE

Safety first, the oft-repeated warning,
was very religiously heeded by the umpire
at a recent beneht ball game on the Pacilic
coast. He appeared at the park with a
large wire contrivance that looked like

Contri like an Ex d Bird
ey ey R

mpire Who
Mennaof the

nnounced His
maphones Mounted on Top of the Cage
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an exaggerated birdeage. When the game
started, he took his stand inside the cage.
On top of the cage were mounted sema-
phores, lettered very plainly with the
ustual umpire’s verdicts, “ball," “strike,”
“out,” etc., and his decisions were an-
nounced by raising the necessary semo-
phore. Thus, he was not only safe from
unintentional foul balls, and the inten-
tional pop bottles of irate fans who dii-
fered from his judement, but he also
saved himself from muoch expenditure of
lung power.

NEW HIGH-SPEED CAMERA
FOR SLOW PICTURES

Slow-motion pictures, pictures which
have been taken extremely rapidly o as
to project much slower on the screen
than reality, have heretofore generally
been taken by means of an ordinary mo-
tion-picture camera geared up to a high
rate of speed. This practice soon wore
out the camera. To overcome the diffi-
culty, an eastern mventor evolved a ma-
chine with the working parts arranged to
eliminate as much of the lost motion as
possible, The film magazines are located

Lefer The MNew Bpeed Captera with Side Door Open.
Right: The Iz are Located ot the Bear,
to Reduce Full on 1the Film

at the back instead of the top of the
camera, to bring the film in direct line
with the pull of the handle. The machine
is capable of recording 14 ft. of Alm per
second, or 224 individual pictures, In a
recent instance the new camera was used
ta film an auto jump-off. The car was
run up an inclined plane and propelled in-
to space. Between the time it left the
ground and the time it landed again,
which was about two seconds, the camera
had ground off 23°ft, of film, enough to
last 25 seconds when the speed is reduced
for the screen projection.

[ By placing one pipe inside the other and
filling the space beétween the walls with
water at halt the pressnre of the water
contained in the internal pipe. conerete
has been used in Germany as a material
for water pipes under high pressure,



THRILLING ELEVATOR RIDE TO ALPINE SUMMIT

O oy m——

The Pﬁﬁ:"d Extension of the Jungirau Cop-Fail Feoad in the Alps will End in 4 Tunnel Bunning to the Center
@

Cone-Shaped Bummit of the Moustain, and H
Tap. The Extension will Begin at Junglraujoch

to an Observation Platform at the Very

FE}R yvears one of the most thrilling in-
cidents of a visit to the Alps has been
the ascent of the Jungfrau on the cog-rail
road that starts from Kleine Scheidegg,
at an elevation of 6,711 ft. and climbs the
mountainside at the startling grade of 25
per cent, or an angle of about 227, till it
reaches Jungfraujoch, at an elevation of
11,339 feet.

It is now proposed to add to this won-
derful experience in mountain elimbing a
still further thrill, by comparison with
which the former will appear quite insipid.
From the present end of the track the
mountain soars another 2206 ft. to the
summit at an elevation of 13,547 ft. By
means of excavations and tunnels the
track will be extended until it reaches a

e ortable Elevators will Take the Sight-Seera

spot in the center of the conical summit
directly below its highest point. From the
end of this tunnel a=shait will be bored
vertically to the summit itself, and in this
shaft passenger elevators will be installed,
so that Alpine mountaineers will end their
long thrilling railroad climb with an ele-
vator trip like an exaggerated ride to the
top of the Woolworth Building in New
York City.

The climax will find them landed at the
extreme summit of one of the highest
peaks in the Alps, with a view of a world
of snow-clad eraggy mountain  tops
around them, such as could only be wit-
neased, hitherto, after a climb on foot,
with alpenstock and guides, that involved
hours of unlimited physical exertion.

236
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AUTOMATIC MACHINE COUNTS GROWING POPLARE TREE
AND WRAPS COINS DRAINS WELL
A coin-handling machine, which is en- Growing trees absorb great quantities

tirely automatic in action after the coins of water in their struggle for existence,
are dumped into the hopper, has been but it remained for the accident of plant-
e —- = ing a poplar tree near a well in Ohio to
demonstrate this in a forceful manner,
Shortly after the tree had attained a
healthy growth, the well, 35 ft. deep, was
observed to suffer loss of water, and
finally ran dry. No one connected the
growth of the tree with the condition of
the well for several years, Finally a sug-
gestion was offered to that effect, and the
owner, partly convinced, had the tree re-
moved as an experiment, In a short time
the well filled up nearly to the top, and

has not failed to give a steady supply
ginee,

NEW DESIGN SCISSORS
WITH EIGHTEEN USES

The elements embodied in the design
of a multiple-purposze pair of scissors give
it 18 different nses, By rc;trranging these
elements, one can make of it a plain pair
of scissors, a buttonhole scissors, a gas-
pipe tong, cigar cutter, wire cutter, ruler,
measure, nailf fila, screwdriver, cipar-box
opener, cartridge extractor, hammer, pen-
knife. glass catter, glass hreaker, marking
wheel, erasing knife, and stereoscope. The
scisgors are a German invention.

Coins from the Hopper, at the Top of This BMachine,

are Counted as They Fall into Receiving Pockets of

the Sizes of the Differssit Caips, Where They are
Automatically Wrapped

developed by an castern inventor. The
machine sorts, counts, and wraps coins
at the rate of 100 per minute. There is
a movable bottom with coin-receiving
pockets, and a fixed bottom with aper-
- tures of approximately the same size as
the pockets. The movahle bottom rotates
g0 that the receiving pockets successively
register with the apertures, to allow
coing to fall throngh from the feeder into
the proper receptacles. In this position,
they are wrapped by an automatic mech-
anism which is controlled by means of a
reciprocating bar, operating after a set
number of coins has been deposited.

{[Congress recently voted to remame ol Diferent Uses can be Made of the Tool-Bcis-
Grand River the Colorado River, so that sors Shewn Above, From the Plain Scissors Arrange-
pow, from eoirce to month, the stream ments, at the Top, te the Erazing-Knife Position. in

Lower Section, cth Dperation i= Said to Work
hears the same name. Effciently
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The Front Stweps of This Home on Wheels Fold Up e the Porch, Creating & Closed-Forch Efect, and Making
the General Hegemblance to That of a TwoeRoom Cottage WVery Striking

MANY MODERN IMPROVEMENTS
IN HOME ON AUTO CHASSIS

Many houses have been built on auto
trucks, but C., P. Latham, of Lincoln,
Neb.,, has constructed a real home on
wheels in which he travels about the
country with a party of four., The home
has the appearance of a frame coltage
with front porch, built-in windows, drop
siding, and chimney. The main portion
of the house is at the rear, and is sepa-
rated from the porch end by a partition.
A bed i the main room swings against
the partition during the daytime, and in its
place an adjustable table 15 set op for
meals. A small sink, fed from a tank on
the root; a small ice box and pantry;
space for elothes: a small gasoline stove
for cooking when the weather is bad, and
l:lnctric-]ithing equipment complete the
home. While on the road. the stairway to
the porch is folded up, giving the latter
the appearance of being inclosed.

ELECTRIC ROLL ANNOUNCER
NAMES STATIONS

A new method of announecing a station
to passengers in a railroad coach is by
means of a mechanical announcer which
it located above the doorway of the car
and unrolls a weh, on which are printed

the names of the stations in their suc-
cessive order, behind a small glass win-
dow, At the same time that the =ign
is unrolling, an electric bell rings to draw
the attention of the passengers to the
change, One of these mechanical an-
motneers is located in each coach, and
the series is started simultaneouvzly by an

The Boxzlike Afair above the Doorway of the Coach

Is 8 Mew Station Apmouncer. A Continoowes Boll
Drsplays the Names of the Soccessive Stations
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Mew Coal-Mining Mackinge That Cuts Rifts, or Kerfs, in .!mg Direction: The Cutting Bar, at the Bipht, ia
a

Eotating on the End of the Linklike Arms T

t are Pivoted to the Forward

End of the Seli-Propelling Truck

electric push button operated by the con-
ductor from any one of the coaches. Each
roll iz individually driven by an electric
motor through a train of gears, the unt
being contained in a box 214 ft. long and
& in. high. When the end of the line has
heen reached, a central driving gear is
shifted by means of a lever attached to a
cord running through the coaches, for
rotation of the roll in the opposite direc-
tion. An electromagnetic contactor com-
pletes the circuit to the motor when the
push button is operated, causing the
motor to revolve for presentation of the
station name. Afier rotating the web the
proper distance, the end of the contactor
engages with a two-notched disk at the
side of the central driving gear, inter-
rupting the electric cirenit and stopping
the motor.

TWO-POSITION ELECTRIC
HEATER

A portable heater has heen placed on
the market by an English company, the

TS

PN

This Poriable Heater m.f
Foom or for Cooking.

be Used for Heating a
A Wire Guard Supports &
Kettle over the Polished Heating Element

housing of which may be raised or low-
ered either for heating the room or for
cooking purposes. The back leg is fitted
with a spring hinge, and a slight pressure
on the handle causes the leg to be folded
so that the guard on which are placed
the cooking utensils becomes horizontal.

NEW CUTTER FOER COAL MINES
CUTS IN ANY DIRECTION

A new coal-mining machine, adapted to
cut rifts or slots—known technically as
kerfe—into the walls or floor of a drift
in widely varying directions, has been re-
cently patented, It will cut horizontally
along the floor level, and in parallel lines
above this level, also vertically or ob-
liquely, and along any circle with its hori-
zontal axis as a center. The cutting
apparatus is mounted on a seli-propelling
truck, which has a speed of from one to
six miles an hour, Forward of this truck
are mounted linklike arms that extend to
the cutter support, and that are pivoted at
the truck so that they swing radially up
or down. The support for the cutter holds
it horizontally, and is provided with
means for rotating it around a vertical
axis, Any suitable form of cutter may be
used, which can thus be moved in any
direction, horizontally, obliquely, or ver-
tically.

TROUSERS NEATLY CREASED
BY ELECTRICAL PRESS

A French invention now-gives a clean,
simple, and effective means to the man
who likes to hawve his trousers neatly
creased at all times. The press is elec-
trically heated and requirés no moisture,
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The trousers are placed between two sec-
tions which contain recesses for the
pockets. The sections are then clamped
together, the current—obtained by con-
necting to any socket—turned on, and
after 15 minutes of heating, the tronsers
are as csharply ereased as if handled by the
best clothes presser,

VARYING RIVER WATER LEVELS
NECESSITATE FLOATING WHARF

art of the plan which the Fovern-
ment llzms inaugurated for the enconrage-
ment of traffic on inland waterwayve, a
large floating wharf has been constructed
at Dunbuqgue, Ia., for use on the lower
Mizsissippi River. It iz destined for Mem-
phis, where it will provide terminal facili-
ties for a fleet of government-owned, hut
privately wrated, freight harges. A
wharf that I}luats iz of great advantape on
the lower Mississippi, on account of the
great variation in the water levels,

The wharf is 320 ft. long, 75 ft. wide,
and is built entirely of steel, weighing 900
tons, Om its deck are three standard-
gauge raillway tracks that accommodate
12 pars, Owver these tracks 15 a steel-
truzsed roofl the full length of the strue-
ture, upon which are transverse crane
wayvs, houwsed the full width of the wharf,
and continuing beyond as four well-braced
booms. The cranes operating on these
runways, like all the other machinery, are
electrically driven. Delow the deck is a
hold that is divided into oil-tight com-
partments, and one of
the functions of the
wharl will be to act as a
‘-“H'?""L L 'I'Il'_.lillll.-L" [l:ill
oil, and a supply station
for oil- burning steamers.
The wharf loads or un-

loads four barpes at a
time, moored aloneside,
and the difference of

level with the shore is
taken care of by a cradle
arranTement.

e
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SPECIALLY CONSTRUCTED FENCE
CONSTRAINS WILD HORSES

Froperly to fence in wild, vicious horses,
keep them confined, and prevent them
from injuring themselves or other horses,
is the problem of a stock farmer. An Illi-

Duateide
Section and Reinforced Woven-Wire U
Section, Resiaes Eferis of Wild Horses

View of Fence with Tight Beard-Battem
pRer

nais farmer has designed a fence which,
it is claimed, will effectively resist the
efforts of the horses to demolish it, and
will give the open fence desired in han-
dling wild horses. Ten-foot posts, 9 ft.
from center to center, are buried in 3 ft.
of concrete. The lower 3 ft. of the fenee
is made up of 1'% by 8-in. boards tightly
nailed to four-by-four stringers. Above

this, heavy woven-wire fencing i3 strung
t[ghtl'n and reinforced by 3 by 1-in. wooden
strips nailed vertically, to prevent the
horses from tearing 1t down,

Above: Floathie Whatl Ifﬂf
Loading and Unloading F"H.'l:;]ll
from Barpes to the Shore in
the Greatly Varying Water
Levels of the Mississippl Biver.
At the End can be Seen thes
Bumpers for Three Tracks. om
Which Care fre Lodded and
Unloaded by the Four Cranes
an the Hunways Abowve. Left:
Viow of the Oiher Side of the

Wearl
—
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WATER SUMMER SPORTS MORE DELIGHTFUL

These Collapsible Paddles Fasteted
to the Feet of the Swimmer, are In-
tendled to Take the Waork Our of
the Sqort. The Swimmer is Moved
Farward -Rapidly by the Backward
Meovement of the Feet. The Paddles
Fald Up o the Forward Stroke

A Very Upuzual FPhotograph of
Hizh Diving Taken at the Balbos
Swimming Pool, Canal Zone: The
Bowy and the Girl in the Picturs
kave Juay 'i.'a.kr.:n O from theSame
Spsingboard

SEFTRIRET, PENINEEOD L vadikwlod

}_— This Bather Fashioned His Bicycls inta a Contrivancs [or Traveling about Lake Michigan with His

Best Girl. The Bicycle is Supported on the Surface by the Two Air-Tight Portoops,  ‘The Rudd
i Atacked to the Handlebare, and the Bike cam Travel st & Lively éi-n_ Some HE;;._-[ti:E R:u:::
between Cralt of This Nature Are a Possibility of the Near Furure

4
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The College Interclass Sport of
Climbing the Greased Fole for
Underclass Hoapors, has  been
Varied by lowans along the Mis-
gissippi inta A Popular Beach
Contest. The Pale, Liberally
Treated with Liguid Soeap, 13
Placed I-Im'i.zl:-nr.a.ﬁﬂi ~Qur  over
the River. The Object of the
Contest 1s to Walk to the End
of the Pale and Capture the Flag

ks
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SIMPLE WINDOW BARRING
PREVENTS ACCIDENTS

A simple arrangement of pipes into an
adjustable barrier that will ht any win-

e
i

A Bar Arrangement Fasteoed into Any Window, by
Means of the Turnbuckle of the Middie
Bar, Prevents Accidents

dow, is a late invention to prevent the
large number aof warm-weather fatal acei-
dents that occur annually through babies
fa1|ing through open windows, Three sets

This Blackboard, Uged inm -.u].ﬁ:tnn.-

POPULAR MECHANICS

of pipes are fastened to two upright bars.
The upper and lower sets each consists
of two pipes of difierent diameters sliding
mto one another hke the ordinary cur-
tain rods. The middle pipes are fastened
by a turnbuckle, by means of which the
frame can be tightened to fit the window
snugly.

COLLEGE LABORATORY ROOM
HAS ELEVATOR BLACKEOARD

The blackboard used in demonstrating
problems in the physical laboratory of the
Indiana Umniversity, at Bloomington, is
divided into three sections which may he
individually or collectively raised or low-
ered by means of water pressure. This
is a great help to Prof. AL L. Foley, the
designer of the apparatus, in displaving
a problem so that the entire class may
see it after it has been previously worked
out in the lowered position of the bhoard.
Immediately behind the board is the lahb-
aratory  storeroom which containg the
various utensils used in the laboratory in
demonstrating lectures. These are ren-
dered quickly available when the board is
imm the raised position, A faucet valve
at the side of the laboratory desk is the
means of controlling the water pressure,

Flaced Oue of Sight Quwickly by the

Raizsed, Lowered, or
T Vilre o O RIoe ul the Do
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The Four Cagelike Inclesures behind the Railing Are the Tops
Cleanse the poo-H Bteam Turbine. Each Screen Is %1 Feet High

ERiver Water for a 30

343

afl Endless-Bely Screens Used in Cincinpati fo

: CTSEpow
and & Feet 8 Inches Wide, and is Individually Driven by an Electric Motor

TRAVELING SCREENS CLEANSE
WATER FOR STEAM TUREINES

To insure a continuous supply of fresh
water for an immense steam-condensing
turbo-generator in the city of Cincinnati,
Ohio, a system of traveling sereens was
installed which cleanse 90,000 gal, of water
per minute from the muddy Ohio River.
The screens are chainlike in form and
operate on the endless-belt prineiple. The
sygtem comprises 16 screens, each %1 ft.
high and 5 ft. 8 in. wide. They are
arranged in groups of four, sunk in 2 cir-
cular well. In normal times, only one
pair of the four groups is used. hut in
times of flond when the river iz choked
with débris, the four groups working to-
gether insure a sufficient sopply of
strained water for the turbines. Each
screen i8 driven by a Fl4-hp. electric
maotor.

At a point in Scotland, on the north
(zirvan shore, between which and the
U. 8. Atlantic coast there is no interven-
ing land, two masts, for this reason made
only 70 ft. high, are being tried out as
an experimental wireless receiving station,

STEEL FOOL-PROOF FILING
CABINET FOR THE HOME

Omne can file one's important personal
documents in a new 1.0‘.])0-]13{[3? capacity
filing case, with the assurance that they
will be reasonably safe from fire and tam-
pering. \,’cr{- little space is required for
thiz eafe, a black japanned box, 6 by 1004
by 1215 in., weighing only 4 Ib. when
empty. The box 12 clozed with a tumbler
lock, preventing the accidental destruction
of important documents by mischievons
children or grown-ups.

Lef T]uﬂn-ul!l'ihn Cabinet for the Ham
t: g Hm' e Open

for Filing and Indesx.
Rmh: 'E'-l.'hun.tt Locked



BOATING AND TOURING COMBEINED

— I

Tao Carry a Boat on an Auto
Tour Seems Impossible, but
Maow Comes the Motor Car
Whose Top 1s a Capable Motor
Launch S0 That the Tourist
can Travel over Lamd and
Lake Right: The Crafl
being Kemoved
from the Car

HE—
1.' '-_‘.l o
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The Car-Top Matarboat Carries
Sin, It Is Mine Feet L-.mE by
Five Foet Wide and One Foot
Deep. Two Seats are Arranged
{o Accommaodate the Passengors,
The Boat Has a Reinforced Lat-
tice Frame Stretched with &
Canvas, To Assure o Perfectly
Water-Tight Hull, the Canvas
ks Givem A Cant of Alrplane Var-
migk and A Coat of Asphalt
Faint, At the Left ia Shown
a Party Boating in the Toep

g
e
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At Mealtimen, Other Facilities of the Camp Auto Come into
U“} The Stove Hoeoks Firmly into the Ijash at a Faint Con-
vemlent o the Person Serving from the Front Seat. It Is Also
of Suitabls Construction for Convenient and Compact Srwwing
after ithe Meal. In the Picture Above, the Camping Group may
be Been Enjoying a Cup af I!I'll.pt Caoffee Cocked on the Camp
Stave
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IN CAMP AUTO WITH LAUNCH TOP

In Order to Protect the Bguipeent fram the Weather While the Boat Part Is Away on a Cruise, a Tem-
posary Canvas Tent Designed 1o Take Ins I_"']a»:r. ia Provided, This Fastens in Place over the Asto and
Serves as 8 Wery Good Bhelter, Abowe: A View of the Ante with ihe Temporary Tent in Place. The Bom
Is on the Edge aof 1the Lake

After the Cruise, the Hoat
Again Becomes the Top
and is Locked in Place
an the Car Bimsilarly to
the Wayin ' Whicha Win-
dow is Latched ar Might
The Seats of the Hoat
Serve the Purpaose of
Shelves When the Latter
is Inverted a= a Tap

Bereath the Driver's Seat Ts 8
Whaier Tank, Whose Cootents
are Faorced by Compressed Alr 1o
the Faneets Shown under the Win-
dow Rill. From These Faocets
the Dieiver may Draw Water as
Desired. To the Hook Shown on
the Side above the Stecring Wheel,
an Upper Berth for Slecping at
Nigh: is Avtached. The Entire
Uit When Packed for Shipping
Reoquites Ouly MNine by Five by
Two Feet of Spacs

W
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BALL-PITCHING CANNON TESTS
PLAYER'S SKILL AT CATCHING

A new indoor ball game which, it is
claimed, tests the skill of even the most

POPULAR MECHANICS

muzzle, it i3 necessary to compress it when
imserting, This makes an air-tight joint
which results in compressing the air to a
high point before the ball is fired. A
speedy delivery and a loud report confuse

The Player Throws a Bascball at the Ball-Pliching Cannon

Target,
a Soft- Rubber Hall

expert of major-league pitchers and
catchers, is the invention of a resident of
Ohio. Regulation baschalls are used to
pitch at a target attached to the trigger
release of a compressed-air cannon, whici
shoots soft-rubber balls back to the
players. This permits the use of standard-
weight balls for pitching and prevents in-
jury to players and spectators. The tar-
got iz placed on the end of a long lever,
used to gompress a powerfol spring, in
the gun darrel, which drives an air-tight
piston forward when released by the
trigger. As the soft ball is larger than the

Side Wiew Showing the Cannon-Targed
Telgger in n Cocked Posltben: The Unit
Sways Slightly o Confusze the Pitcher and
te Make Him E=xerciee Whon the Rubber
Ball is Betirned

the player and make him miss the
catch. Two eleciric motors keep
the whaole device In a eonstant
swinging and up-and-down  mo-
tion, 8o that not only is hitting
the target dafficult, but the player
can never he certain at just what
angle or elevation the retnrn hall
will e pitched.

PLANET VENUS
PHOTOGRAFHED
IN DAYLIGHT

Far the first time, the planet
Venus has been suceessfully pho-
tographed in daylight at the observatory
of the University of Utah. This unprec-
cdented feat was made possible by plac-
ing over the camera lens a series of spe-
cial screens, which flter and neutralize
the bright illumination of the daylight,
and yet preserve the image of this bril-
liant planet. It is thought that this
method of photographing astronomical
objects by daylight will extend the use-
fulness of the ohservatory, as atmospheric
conditions are more favorable in the day-
time than at night, and apart from this it
adds to the hours when work is possible,

presented by fhe Disk at the End of the Upright
Arm. When Thiz iz Struck, the Cannon Below Throws 13
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i COMMENT %o REVIEW |

[These pages wers printed Jualy 25, 1821]

HE war which for us technically ended three years ago is at last, by act of
congress, & legal fact. This removes many barriers, some official and others
peychological. The promise of bountiful crops throughout the land is almost
fulfilled. We have managed to reduce our debts to one another
nearly a billion dollars within the past 12 months. Wage dig-
Better putes are being adjusted in many sections, and building—that
Busi great stimulant to so many other industries—is gradually being
usRess resamed after five years of inactivity. The number of idle
Near freight cars, which a few months ago totaled 500,000, the largest
in our history, is steadily growing less. The railroads, while
by no means recovered from the blighting paralysis of govern-
ment control, are commencing to see light ahead, and orders for material and
supplies are beginning to appear in a small way. The shelves and counters of
the merchants are but scantily stocked. These will have to be replenished before
long, which means resumption of production of raw materials and resumed activity
iu_l;'ni.'lla and factories. These will not all start at once on full time, but they
will start.

The task of reorganization and readjustment is colossal. WVery few realize
how badly shattered business has been. It still suffers from shell shock, although
it was several thousand miles removed from exploding shells. The stock-market
gquotations tell the story of billions of lessened values, and dividends passed. Yet
we are not in panic, and our banks are not closing their doors. The new admin-
istration has promised to economize and give business a chance. That business
incubus, the excess-profits tax, is scon to be repealed. We are at peace with all
the world and expect to remain so.

Losses incident to the drop from war prices to peace values are being rapidly
adjusted. Ewery day brings us nearer convalescence and a revival of industry
and business. Improvement already beging to appear; the worst is past: very
soon we shall again be working with old-time energy.

= 0=

T LAST the biggest business in the world has adopted the plan which corpo-
rate and individual businesses hawve to follow—or go broke. Outside of the
army and navy, there is no good reason why thousands of employes in excess
of actual requirements should be carried on the payroll wear
after wear. he majority of clerkships, numbering thousands,
The do not invelve years of training. Any average clerk in the
Vati i ! average business office throughout the country can as accept-
Narbrorea ably perform the work required in departmentsal offices. More-
Budget over, most of the government work does not involve a nervous
gtrain which necessitates shorter working hours than civilian
business. Long vacations, additicnal time allewance for sickness
taken advantage of by those who are not sick, lax rules as to punctuality; all
combine to lower the spirit to work with a will.

Appointments by congressmen, largely the result of paying, directly or
indirectly, for help in elections back hcme, and which carry with them a large
degree of immunity from discharge for the appointees, help to paralyze efficiency.
Superintendents and chief clerks hesitate to jeopardize their own positions by
discharging incompetents. And so the sluggish, irresponsive-to-action morale
spreads year after year. ‘

There is no earthly reason why a government employe should not give just
as fair a dayv's work for his pay as civilian clerks in Boston, Atlanta, Kansas City,
and Secattle. But most of them don't, and they very well know it. As an {llus-
tration, I have had more than one department employe say to me, :‘Ten years of
this life unfits a man to take a civilian position.” But why should it? Ten years
in a bank, a law office, a wholesale or retail establishment, more often than not
make the man scught after by competitors alert for good men. A vigorous office
atmosphere is better equally for the business and the employe himself. ]

The task which has been assigned General Dawes, of reorganizing the multi-
E todinons ramifications of bureaus, is both difficalt and unpopular, and requires

a lot of perseverance and backbone. It is one man against thousands, each of
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whom considers himself or herself the indispensable one. The taxpaying public,
however, is entitled to a square deal, which it has not had in many years, and will

- bhack General Dawes to the limit. Fortunately, he is & man of experience, who

can distinguish between the industrious and the slacker, and for once, in Wash-
ington, the prospect is that the sarnest, conscientious worker will be recognized
and kept in the class where he belongs, while a lot of chaf will find irself sepa-
rated from jobs it failed to appreciate,

==

T HAS recently been computed that the money loss, due directly and indirectly
to the war, and making no allowance whatever for the loss of human life,
is $350,000,000,000. Like the number of miles to some distant star, the amount
iz 80 staggering #% to cause a sort of mental insensibility;

=

because even great fimanciers, accustomed to thinking in large

The amounts, can but feehly sense this vast amount.
v It is good for us to reflect on the price we are all payin
ar for Germany's war., But for that war the three hundred an
Tncubus fifty thousand millions would have been spent for churches,
houses, roads, schools, presents for little children, savings

against old age, comfortable clothes for the old, and pretty
dresses for the young. Millions of comforts the world would have had during
the seven years E“t But it is all gone, and billions of it yet unpaid, which
will tax the world for at least two generations,

Ten years ago we spent less than $250,000,000 on our army and navy, This
year we are spending close to $1,375,000,000, and have just emerged from a war
on which we spent $24,000,000,000, and have now on hand, leit over, much of it
vnpsed and still in original packing cases, millions upon millions of supplies,
ready to use and already paid for. In spite of this, we are spending nearly a
hillion and a half on the War Department; nearly 50 per cent more for this
department alone than sll the expenses of government combined, 10 years ago.
The people of the whole world are crushed under the burden of taxation, the
most of which is for or because of war. It will startle most people to learn that
of all the taxed we are now paving, out of each dollar 87 cents are spent for
war. With the waorld war-sick; with no one in position to really jeopardize us;
with other nations nearly or practically bankrupt, our Hability to dangerous
attack wag probably never less tham now, or for a good many years to come.
With most of the world anxious to reduce the burden of armament, let us hope
that the effort of President Harding to secure even a sort of gentlemen'’s agree-
ment, which would be a first and long step, will receive the outspoken support
of -en.rer!,r citizen. When public sentiment really insists upon disarmament it will
COME.

==

IME was, not so very long ago, when thousands of men were crippled or

killed while coupling freight cars. It was considered wnavoidable, Circular
saws, planers, and all serts of sharp-cutting, swiftly moving machinery took their
annual toll in lives and limbs. It, too, was “unavoidable.”

With the perfection of motor vehicles came high-powered,
quif:}r.ljr responsive engines, and the natural impulse of most
1o people, eapecially the younger, to travel fastéer and faster. To
Automobi one who reduces his auto speed from 35 or 40 miles an hour to
Sense 20 it seems as if he were barely moving; yet his car is traveling
29 feet a second. Ewven an active, alert person does not go very
far in five seconds, but the car, if unchecked, will have gone
150 feet. With the demand for speed ability in a car, manu.factur:rs increased
performance, until now even a moderate-priced car is guaranteed to do its 60 or
80 miles an hour, and some, 90 or 100 miles. With improved roads alzso came
the temptation to “step on it However, rate of speed iz a relative thing, for
at times and places 40 miles an hour is safer to the public than 20 miles a few
hours later. The earlier reatrictions as to speed have therefore, wisely, been
revised in many cities and states, and especially outside corporate limits, to read
“at a safe rate of speed.”

The ordinary passenger train does not average over 40 miles an hour, and
its engineer must have geveral wears of careful training, and possess certain

Getting
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abilities of judgment and skill before he is entrusted with a train; yet practically

this source.

undeserving.

the slaughter?

+
any one with at least one good eye is permitted to drive an auto., An hour or m
two is sufficient to master the shifting of gears and applying the brake; but by

no means all drivers have the necessary aleriness of dli

and others are careless, indifferent, or preoccupied. Hence, with nearly nine mil-
livn automobiles and hundreds of
dition where more people are killed every year by motor cars in a single city
than are killed by all the railroads in the United States.

Coroners juries, police and other courts, have been so lenient, imposing at
the most a fine of a few dollars, that the death rate is increasing by leaps and
bounds. Something has to be done to check the unnecessary slaughter. In Mew
York State the penalty for inexcusable driving is now the curtailment or revoca-
tion of the offender’s license to drive a car. Already this year 5700 drivers’
licenses have been canceled; some for a few weeks, others for six months or a
vear, and some forever. Massachusetts has also started on the same policy, and
other states would do well to follow without delay, There 15 no injustice nor
hardship whatever in this; the unworthy are deprived of a privilege they scorned
to appreciate, and the public iz safeguarded against a repetiticn and the careless-
ness of others who are thus made more cautious. France has recently found it
necessary to revise its motor regulations to meet its increasing death rate from

The automobile has not only come to stay, but to increase; like all other
good things it is easily abused, and the surest, quickest, most effective way to
reduce its dangers to a minimum is to withhold its use from the dangerous and

Automatic safety couplers have reduced the railroad casualties from thou-
sands to scores; dangerous machinery has been safeguarded to a great extent.
In every plant in the country safety first is taught constantly, The wild men and
women driving motor vehicles can also be tamed, and miust. Then why prolong @

cigion in an emergency,

ousands of motor trucks, we now have a con-

H. H. WINDSOR
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ELECTRIC MACHINE WILL TIE not only time but also cost. A 3-lb. spool

PAPER BAG IN A SECOND

of cotton twine has been sufficient in the
machine for 900 bage, while the jute

At Minneapolis, the world’s greatest string that is used for hand tying the
flour-milling city, anything that promotes same number of bags would weigh about

this industry 15 eagerly adopted,
and at one of the largest mills all
paper hags of flour are now being
tied mechanieally by means of an
electric tyving machine. For the
prezent the bags muost be fed to
the machine by hand, but it is in-
tended to add a conveyor, which
will feed them automatically, Us-
ing hand feed, one voung woman,
in an eight-hour day, has tied as
many as 12,000 bags, and it is ex-
pected that with automatic feed
the machine will tie nearly four
times as many, or about 100 paper
hags a minute. Little more than
half a second for each operation
is certainly the limit of speed for
tving any kind of a knot, and also
cutting the string, When bags
are tied by hand a fairly heavy
twine has to be used so as not to
cut the fingers of the tier, but the

Electric Paper Flour-Bag Tyving Machine, from Two Points of

Yiew, Showing the Belt Conveyor That Moves the Upen Bags

to the Twing Device: It Closes and Ties Them in Less Than
a Second

machine has no vulnerable fingers, and it 30 pounds. Thus there is a saving of five-
uses a much lighter twine, thus saving sixths of the weight,
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PNEUMATIC ROOF TRANSFORMS LAWN INTO THEATER
By HENRY 5. WHITE

N the heart of a fashionable guarter of
Paris, surrounded by six-story master-
pieces of architectural art, stands a mer-
chant prince’s palatial home, half-hidden
in the verdure of its wooded garden that
stretches luxuriously before it, with the
flower beds among the trees and an ample
velvety lawn. Every night, during the
summer, this little oasis of verdure is
transformed into a luxdriods theates,
with raised stage and comfortably uphol-

stered armchairs arrayed in rows in the’

manner of an auditorinm, all shrouaded
and sheltered beneath a transitory float-
ing roof. This—the roof—which dizap-
pears with the dawn of day, and shrinks to
such proportions that it can be disposed
of in a small truck, is the outstanding fea-
ture of the interesting arrangement that
transforms nightly an open garden into a

closed theater. This is made possible by
the fact that the roof is pneumatic—is, in
fact, only slizhtly heavier than the at-
maosphere, It 1s composed of a large air-
tight silk envelope so shaped that when
inflated it forms itself into an arch, like
the groined roof of a vault, long enongh
and wide enough to cover both auditorium
and stage. It requires very little support,
and with guys and light cables it is re-
tained in place. The silk fabric of which
it is made 5 so transparent that it permits
the penetration of the light from sur-
rounding lamps, and with its roselike color
mmparts to this light a dainty hue that
greatly enhances the beauty of this fas-
cinating alfresco pleasure resort, which
adds one more to the many charms of the
world's most popular playground—a fit-
ting haunt for the end of a perfect day.

AUTO BUMFER CONVERTIBELE
INTO EMERGENCY TOW EAR

Motorists have observed that the best
way to avoid trouble is to heﬂgrcparcd to
combat it. This idea is carried out in the
design of a new bumper which, on ocea-
sion, can be converted into a towing bar.
The device is a simple bar of channel
steel, made up and finished in the usual
way. It is attached to the car-spring
hangers by two short arms, ending in
round, tapered parts hke those on the
ends of steel bed rails,. These fit into

tapered sockets, bolted to the spring hang-
ers, in which they are held by plates bolted
across the tops. A universal, hingelike
fitting, at one end of the bar, ends in an-
other of the tapered parts. At the other
end of the bar is attached a 14-in. length
of woven-wire belting, which normally lies
concealed in the channel, To use, the bar
is removed and the single taper Atting at
the end inserted into one of the frame
sockets. The belt is then wound around
the rear-spring hanger of the towing car
and brought back to the bar where its free
end is locked by a clamp.

e
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Below: Auto Bumper That can be Used as a Towing Har; at the Leflt-FHand End Is the Towing Belt. The

Two Arms at Right 'ﬂ'%l: to the Bar Fasten It to the Car When Used
Bar When Used for Towing; Right, as a Bumper

Above, Left:

as a Bumper.
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BRAKE-LINING CUTTER HAS
TRANSVERSE MOTION

The knife of # new brake-lining and
belting cutter is driven transversely down-
ward across the material, and ie pogi-
tioned ‘at a receding angle 50 s to
have a shearing angular ap

Renr amnd Fromt Wiews of Cutter: It Makes a Clean
uare Cut, Reguiring Mo Trimming

POPULAR MECHANICS

It is operated by means of a rack and
pinion, the rack, to which the knife 1s
holted, having teeth cast mntegral in a line
angular with the shearing table when the
unit is assembled, and meshing with a
gear keyed to the shaft of a hand-operated
lever. A pin pressed in the base and fit-
ting loosely in a slot at the farther end
of the rack is an element in the angular
motion. The table 15 stated to be suffi-
ciently long to insure the material being
cut at right angles to the upper surface
as it comes off the roll. The complete
outfit weighs 22 1b, and is adapted to go
in a space 8§ by 12 by 20 inches.

f[Swimming has been recommended as a
form of exercise that can be taken hy
crippled war veterans suffering from in-
juries to the legs. The tendency of cripples
to neglect their exercize is the cause of
the development of chronic diseases, and a
consequent undermining of health,

HUGE STEEL DOME FORMS LARGEST BIRDCAGE

Heavy steel netting supported by large
steel arches and girders, forms a hoge
and palatial birdcage for the 31, Louis

collection of feathered beauties. Proud
peacocks and

hump-billed peli-
CANS;, CUTIOILS
cranes and cack-
ling geese strut
ahout the novel
hirdhouses built
in the form of
mwiniature palaces,
citadels, towers,
and rocky cav-
¢rOs: or swim in
the heautiful arti-

ficial pools within the inclosure, which is
262 ft. long, 100 ft. wide, and 100 ft. high.
A vaulted passageway, 10 ft. wide and 12
it. high, forms a walkway through the

center of the cage,
affording  visitors
means fora closer
inspection of the

birds and their
labitz.
There are &t

prezent nearly 30X
hirds, gathered
from all over the
world, howsed in
the enormous
Cage.

Above: The World's Largest BHirdcage, 362 Feet Lm:l.g l.m:l.ll]ﬂ Feet H
Providing Bparte for the Aguatic Birde, Fight: Miniature Buildings

Left: One of the Beantiin]l Poals
ch Are the Homes for the Birds
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Adrplane View of Open-Air Hnl|:|_|.t|.1 on Simmeons Island: The Upper Part of the ""I"_I] the Open-Air Portion
of the Hospital Where Hmumu_:i: are Swong; the Lagoon and Bridge
are Been in the Foreground

OPEN-AIR SANITARIUM HAS SPACE FOR 300 BABIES

For a number of years, a fresh-air-for-
babies institution has been supported
through the public-spirited efforts of the
Chicago Daily News. Recently, a modern
?ﬁ}eu-a{r sanitarium with a capacity of

hammocks, replaced an old building
on Simmons Island, Lincoln Park. The
pavilion, which is open on all sides, faces
Lake Michigan, and is built entirely of
steel and concrete, making it a thoroughly
safe and fireproof structure. There is a
section for the more serious cazes in a
closed ward of the hospital building, The
hospital iz most modernly cquipped to

meet without cost all the needs of ailing
bahies of a great city, A new concrete
footbridge has been erected to span the
lagoon which separates the island from
the mainland of Lincoln Park.

[By means of a special wvalve which
drains the water when the outside tem-
perature reaches the freezing point, a
French engineer has evolved a method of
weventing frozen automobile radiators,
he valve is actuated by water congealing
in an exposed copper tube, which happens
before the water in the radiator freezes,
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Entrance to New Open-Air Sanitarlum in Linpcolsn Park, Chicaga, Facing Lake Michigan: The Center Portion

Is the Closed Ward of the Haospital, While tlee Main O
the Ficture., The Sanitariim can Care for 300

redfbir Wings Are to the Fear in
bies at the Same Time



The Fatten Gymnasium, Mortbwestern Waiversity, E'umtu#, Ilnois, Anowally Converted for One Week into

a Concert Hall for the MNorh Shore Mugical Festival: This Year,

Organ, Weighing 14 Tens, Which av the End of the Festival was

of the First Time, There waz Installed an
Taken Doewn and Stored watl Hext Year

ORGAN PUT UP FOR CONCERTS, THEN TAKEN DOWN

"
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Part of the Work of Installing an Organ for a Week for the

North Bhore Musical Festival Was the Erection of This Double-

Suffed Swell Box, Which Incloses ANl Speaking Pipes, Includ-
ing HJH'-r:.r Pedal Diaphenes and Tubas

ek

The Chicago North Shore
Musieal Festival has been held
annually for zome years in the
Patten Gymnasium, Northwestern
University, Ewvanston. This is
the only available hall on the
north shore of a sufficient size for
the accommodation of the huge
chorus and orchestra, and of the
audience of over 3500 people.

Hitherto the concerts have been
given without any pipe organ, but
thiz year for the first time ade-
quate support for the large
chorus, especially in the basz in
which any orchestra is lacking,
was supplied hy an exceptionally
fine organ. The great gymnasinm
building is converted each year
for a. week into a concert hall,
which in itself entailza a wvast
amount of work, and now added
to this, will-be the nstallation,
regulation, and subsequent taking
down and storage of this large
organ. The instrument weighs
about 14 tons, and it takes a staff
of four organ men, and some
laborers, two weeks to install it

Included with the organ is a
3-in,  double-stuffed swell box,
which incloses all speaking pipes
as well as the heavy pedal dia-
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phones and tubas. Very high wind pres-
sures are necessary to get the massive
tone required for the support of such a
large orchestra in a building of the size
of this hall, and for this purpose a 10-
hp. blower was used. This is now per-
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manently installed in a special chamber
in the gymnasium. The console was
mounted on ball casters, so that its posi-
tion could be changed to suit the disposi-
tion of the orchestra and chorus, which
varied at the different concerts.

SUBMERGING BOAT ENLIVENS FROLIC OFF BEACH

There are boats that travel afloat and
boats that travel submerged, and now
there is being introduced a sort of link
between the two—that 12 to sav, a boat 1in
which the passenger rvides submerged to
the shoulders with the
head eonstantly above
the surface. It iz exclu-
sively a pleasure craft,
and is intended to fur-
nish sport particolarly
suitable to the bathing
beach.

The main body of the
hoat consists of a steel
cylinder, 18 in. in diam-
eter and about 10 it. long,

ointed at both ends,

vspended from one side
15 a hollow keel, 14 in.
wide and 52 in. long. In-
side this are installed
storage batteries and a
motor, together with a
rheostat control of the
maotor, similar to that of
a street car, Behind the
keel is the propeller, and
behind that a rudder, On
the opposite side of the
eylindrical body is fas-
tened rigidly a seat, and
stationed in front of it, a
steering wheel for oper-
ating the rudder. On the
wheel is a quadrant with
a lever that controls the
motor through the rheo-
stat. Mownted in front
qf the wheel is a search-
light., On either side of
the hoat, conveniently
within reach of the rider’s
feet, are pedals which control the inclina-
tion of four planes, pivolted, two in front
of and twa behind the rider's seat. These
planes, in codperation with the propulsion
of the motor, control the depth at which
the boat rides in the water. With power
cnough, and enough inclination of the
planes, the boat could be submerged to a
great depth, but this iz prevented by a
buoyant ball that rizes on a tubular guide

at the stern of the boat as it sinks. On
top of the guide 15 a switch, which, when
struck by the rising ball, cuts out the
maotor, preventing the boat from submerg-
mg more than to the rider’s neck.

The Submerging Boat That Travels on the Burface, or below the Burface,
af Shown, with the Rider's Head and Shoulders above the Water: The
Propelley is Electrically Driven by a Motor and Storage Batteries Installed

inside the Hollow Keel

With a Little practice, it iz claimed that
the operator will be able to keep the boat
at any depth in the water, from afloat on
the surface to the depth that leaves the
head just above at.

[ So-called “refresher courses” in flying
are offered to veteran airmen in Canada,
during a month’s stay at Camp Borden,
near Toronto, at government expense.
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BABY INCUBATOR HEATED
BY ELECTRICITY

An  electrically heated incubator for
babies, regulated by means of switehes to

four different temperatures, has been used

The Lower Sectlon of This Incobatar Contains an Elge-
'I'E‘HLHIIHHII Apparatus Which can be Regu-

lated 1o Four Different Temperatures

for some time in French maternity hos-
pitals. The heated air reaches the incn-
bation chamber through small ducts, in
the corners, leading from the lower cham-
ber that contains the heating apparatus
and air intake. The temperatire, whieh
is observed on a precision thermometer,
can be further rr:‘g.u]alrd by means of
valves at the top of the chamber.

MECHANICAL RAKE PICKS
UP APFLES

An ingenious hand-propelled apple
picker is trundled over the ground and
picks up apples and casts them into an
underslung Easket by means of an end-

The Rakelike Arms Pick Up A
and Deposit Them in the

g2 from the Grounad
azket at the Eear

POPULAR MECHANICS

tess rake chain which is geared to the two
side wheels. The endless rake revolves
in a forward direction, picking up the
apples and rolling them along an inclined
erate into the basket, The device is
propelled over the ground much like a
rocart, With the aid of this apparatus
one man is said to be able to pick 30 Ib.
of apples per minute, The rake has heen
used to some extent in British orchards.

STEEL VIOLIN STRING CHANGED
QUICKLY BY NEW ADJUSTER

The increasing use of the steel E-string
on the violin has created the necessity
of an anchorage for this string by which
it may he
readily
changed. In
an adjuster
recently de-
signed for at-
tachment to
the tailpiece
aof the violin,
the elements
for quick and
convenent re-
moval are embodied. Tt consists of a metal
strip which forms a base, and through one
end of which is fitted a curved lever. At
the opposite end of this base 15 a screw
arrangement that provides means for ad-
justing the curved lever. The lever 1s
hooked to receive the loop of the string,
and as the screw is turned, the hook of
the lever describes a backward movement
tightening the string. The hook is slotted
for strings that are made with a knot
imstead of a loop.

—

LARGEST OF REDWOOD GIANTS
PRESERVED IN SEQUOIA PARK

The National Geographic Society re-
cently presented the United States gov-
ernment with the title to the last 640
acres of land which complete the “big
tree’” stands forming Sequoia National
Park. The park, established to preserve
the most massive trees in the world from
being converted into lumber, totals Il,'?lﬂ
acres. 1t was purchased in threée sections,
during 1916, 1920, and 1921, for a total of
£146.330, only 350000 of which was con-
tributed by the government. The re-
mainder was contributed by I‘.]lB‘ﬂ‘:E.'thI:E
of the National Geographic Society, their
friends, and by a tax levy of Tulare
County, California,



STUNT FLIER MIRACULOUSLY ESCAPES DEATH

WHTLF an afrman was attempting to chinge from an mutomobile, rusning 55 miles an bour on &

Milwaukee traclk, to an firplane iraveling at an even greater speed, the rope ladder, suspended from
the le.m:, caught In the exhaust of the automokile. The upper view shows the airman leaning from the
speeding car fn an onsuccessful effort to loosen the esitifigled [Bdder. The ladder being attached to the
right wing. the plane was spun arcund, And in a moment was ; wrecked keap in the grand-stand boxes,
ms shawn in th_ll: bower piciure, The fler saved him=elf by a 40-f jump from the car, which was also
SRINAEINE BROII.
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in the Late Chaln-Cup Graln Elevator
Heavier and Wears Better. Insert: Cup in Roller-
Faghs, Tt wia X i
a2
=2 Breaking Strain of 16,000 Pounds

IECHANICS

A CHAIN-CUP GRAIN ELEVATOR
OF IMPROVED DESIGN

The heavy cups, made of a douhle
thickness of No. 16 gauge steel where the
wear eomes, and roller-bearing  links,
characterize an improved grain-clevating
apparatus recently offered on the market,
The rollers are placed on each of the link
pins and have the effect of preventing the
chain from dragging on the guides., In
this way the friction is greatly reduced
and power saved. 1t is also claimed for
the apparatus that, owing to the generous
size and smooth finish of the cups, ear
corn is handled with very little shelling.
Only a small cupola, &6 by 6 ft. square, 15
needed for the top frame and shafting of
the installation. In spite of 1ts appar-
ently light econstruction, the elevator will
sfand the enormous breaking strain of
160K pounds,

NEW APPARATUS USED TO TREAT FPRUNES

Shipping of prunes from the orchards
where they are grown, to some distant

mto a tub for rinsing. This is accom-
plished by dashing the prunes through
the water in the tub, on a hinged

This Prune-Handling Device In & Washing,

Deying, and Rinsing Machine. It ls Used

on the Property of the Grower apd Elimi-
nates Shipment to Packing Flants

treating plant, i3 expected to be-
come unnecessary if a new treat-
ing device which will perform
this work on the property of the
prower 15 adopted,

This device 15 a veritable wash-
ing, drying, and rinsing machine,
The prunes are first deposited in
its heating compartment, where
they are brought to the right tem-
perature, amd are then dumped

pan, which is raised and lowered
by a rope, Scrapers then engage
single rows of the prunes at the
bottom of the tub, and deliver
them in lavers to a shaker frame,
where they are dried.

[ After sinking a shaft 500 ft., a
rich copper lode has been discov-
eéred in the island of Yell, of the
Shetland group.

A View of the Rinsing Pan in a Faised Position: From This Fit-
ting, the Prunes are Moved to the Drwing Frames



STAMPING OUT HYDROPHOBIA IN CHICAGO

By ROBERT H. MOULTON

GL‘-INEA pigs, rats, mice, and rabbits
are the guardians of Chicago’s health,
according to the director of the city labo-
ratories, Im the citv hall is a small me-
nagerie of these prolific
little animals, hundreds
of which become martvres
to science every month.

These laboratories are
among the greatest and
hest equipped of any city
in the warld. Thev con-
tainevery known seientific
appliance, and a corps of
hacteriologists, chemists,
and assistants are here
engaged both day and
night looking for the
deadly microbe and try-
ing to check its ravages.
There are millions on
millions of germs held
captive by the physicians
for experimental pur-
poses. But without the
guinea pigs, the rats,
mice, and rabbits, the
scientists would he help-
less and contagion would g
gpread in every diree-
tion.

The henefits that come to human beings
from experiments with these humble
rodents are really astonishing in their
numhber and character. By their aid hydro-
phobia is discovered, the deadly tetanus,
or lockjaw, bacillus i3 found, the germs
of tuberculosis in a human patient fare
detected, the ravages of diphtheria, scar-
let tever, measles, and other diseases are

LES,
Every Month in

Eumhﬂn Specimens
it ]rlflr'l:-nd with Rabies: The

Eats, Mice. u.d Ea I::ta, Hund:uﬂ: of Which

af Brain Matter from lﬁ]ilng Suspectad of

Diangerous K as
the "Megel," Appears a2 & Black Spot in the rjciur"unnE:ﬂ:

checked. They also aid in unraveling
murder mysteries hy enabling the seien-
tist2 to identify human blood stains.

The principal part of the city zoo is

all, Chicago: In These ﬂlﬁ are “ml.;dﬂﬁu“
men
H:hipﬁ? F‘jlhi

located in a little room on the same floor
as the laboratories. Here numerous cages
contaming the little animals are ranged
along the walls. All the animals are kept
under charge of an experienced keeper.
and are cared for as painstakingly as if
they were being prepared for prize shows.
The rats and mice are fed with oats,
bread, and milk, and occasionally a little
cheese, The guinea pigs are kept
fat on carrots and other guinea-
pig dainties, and the rabbits re-
joice in green lettuce and cab-
age, The animals are kept in
perfect health, and as far as pos-
sible, 1 good spirits, In order
that the diseages given to them
may he directly diagnosed and
studied.

Probably the most interesting
test is that for rabies, in connec-
tion with the effort now being
made to stamp out hydrophobia
in Chicago, In the examination
for rabies, the suspected dog’s
brain is examined and a portion
of it injected into a guinea pig.
If rabics existed, the effect will
be apparent in the guinea pig in
a couple of days, Measures are

the Adjacent Health Labaravory,
rllill:ﬂ-it Rabics

R
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then taken to safeguard any person who
may have been bitten by the dog, or other-
wise brought into contact with the germs.

f course every dog that bites a person
i3 not mad; the important thing is to find

After a Dn: has Bitten Someone, It is Confined In a
Cage in I Pound and Watched for 30 Days.
Should HIHH- velop, Any Peraosa Bitten by the
Dipg are Motifed to Take the Proper Treatment

out whether it is ot
not. Ifa dog bitesa
‘person, it is taken
in charge by the
police, but never
killed if it can be
avoided. It is taken
to the city dog
pound and put in a
cage in & room set
aside for such sus-
pects. It iz then
carefully watched
for thirty days. If
it is mad, it will die before that time ex-
pires. In this case, its head is eut off and
sent to the city laboratories, and the Lirain
examined under the ]111EI'-DbCDfrB for germs,
These germs, called “negri” because of their
discovery by Professor I‘-.rl:*gﬂ of the Uni-
versity of I}avm, Ttaly, are in the form of
little spots or bodies, located in the nerve
cells of the brains of rabid animals. If
they are found in the brain of a suspected
dog, it is certain that the animal had
rabies, Persons bitten by the dog are
then communicated with and urged to go
to the hospital for treatment. Twenty-
five treatments must be given to the pa-
tient within the first 40 days following
the bite. Tn order to do this, it is some-
times necessary to give four or five treat-
ments in a single day.

To securs the serum used in treating
the patient, the spinal cord of 2 mad dog
iz taken out, a mixture made, and this
injected into a rabbit. Then, when the

by a Mad Daog

Marks Left on tha I..-eg of 3 Man Who bad been Bitten

should Never ht KilJe:I IFI
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rabbit dies, 1ts spinal cord is taken out
and hung up to dry at room temperature.
After eight days, and not later than twelve
days, it is eut up, and a quantity sufficient
to treat one person 15 culled. The serum
iz injected into the patient by means of a
needle syringe,

The behavior of suzpected dogs which
eventually turn out to be mad varies with
the individual. Some of them remain
passive throughout their period of con-
finement, others are sullen and growl at
persons approaching their cages, while a
fn:-.-.' keep up a continual barking, snap-
ping, and snarling as long as anyone is
in sight. There is a common idea that a
mad dog shows an intense fear of water,
and in case such an animal is seen to ford
a creek or lake, this is taken as proof that
he did not have rabies, Authorities de-
clare, however, that this is a fallacy. The
fear of water is a symptom usually marked
in human cases, but is never present in the
dog at any stage of the disease, Animals
in the early stages, when running about
the country, will eross bodies of water
without the slight-
est fear., Even after
the throat becomes
paralyvzed, the ani-
mal will often con-
stantly attempt to
drink water from a
pail or bucket if
placed within its
reach, but owing to
the paralysis of the
throat muscles,
which may not oe-
cur until late in the

Suspected aof belng Ralhd
t can Possfbly be Avolded

|
|
|

Slgns are Pogeed aboot the Pens of the Inoculated
Eedents to Warn of the Danger of Eabies

course of the disease, it is impossible for
the animal to swallow.
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After a person is bitten by a dog, it
frequently oceurs that some friend will
immediately look into the mouth of the
animal. In ease the mucous membrane is
black, he will at once conclude that the
bite 15 dangerous, even though the dog
appears perlectly normal; but if the mouth
happens to be red, he thinks there iz no
danger from the hite. This 1s entirely
crroneons. The black eolor iz due to a
normal deposit of pigment in the mucous
memhbrane of the mouth. It has no eon-
nection with rabies, and iz prezent in a
certain percentage of all dogs.

Equally general 15 the erroneons iden
that a mad dog is necessarily violent. The
fact is that there are two forms of the
disease: the quict or dumb form, and the
active or violent form. In the first, the
dog is quiet and drowsy, and shows little
or 1o tendeney to bite or run away. The
lower jaw 15 slightly dropped and in this
form of the disease, although the animal
laps liguids, it is unable to swallow them.
Weakness of the hind legs setz in, and the
animal dies within a few days after this
symptom has developed. In the =zecond
form, the animal is restless, sometimes

Al

irritable, and sometimes unusually affec-
tionate. Frequently the dog runs away
from home and returns in an exhausted
and emaciated condition,

It should be remembered that secre-
tions from the mwuth of a rabid dog are
poisonous whether it shows any tendency
to gitﬂ or not, and if these secretions come
in dontact with a sore or an open wound on
the body of a healthy animal or human
heing, they transmit the disease. The
only safe rule to follow in handling a sick
dog iz to wear heavy gloves and to aveid
secretions from the month, It i5 com-
monly supposed that the danger from
hvdrophobia comes from the roving, own-
erless, stray dogs of the city. This 1s not
the real truth. Most of the victims of
hydrophobia are bitten by dogs or cats
that are houschold pets, For this reason,
until it is absolutely certain that one's
sick dog has not hydrophobia, the only
safe thing is to assume that it has, and
act accordingly. The dog should be kept
tinder observation and out of the way of
human beings and other animals for thirty
days. If it has the dizeasze, it will suc-
cumb to 1t in that fime,

TRUCK FOR TESTING SCALES
ELIMINATES HEAVY WORK

- Testing wagon scales and other heavy-
capacity weighing  apparatus involves
much back-breaking work on the part of
the inspector, and Alameda Coun-
ty, California, has lessened the
work by the nse ot a labor-saving
test truck. This truck, loaded
with 10,000 1h. of 350-Ib. test
weights, is driven first on one end
of the scale and a reading taken,
after which the opecration 18 re-
peated on the opposite end. In
case it 18 necessary to check the
individual corners of the scale, a

hand truck is lowered from the motor-
truck bed to the ground by the use of a
winch. The necessary test weights are

placed on this hand truck or “dolly”
and drawn about from corner to corner,
thus relieving the weighing officer of the

Waron-Scale Testing Omnilit, Large

Trick {or Terting Ends of Plat-

farm, “Dally" for Testing All

Four Corners Leftt  Lowering
Tally from Track

heavy labor. The hand-
truck weight iz considered
in the test-truck load when
the larger truck iz used a=
a standard for a test.

1
+
i

il
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NEW BURNER INCREASES SIZE
AND HEAT OF FLAME
A new type of burner, intended to re-

place the famibiar Bunsen burner, has for
its object the increase in size and heat of

fefrt A New Gas Burner Which Throws a Much
Larger and Hotter Flamg than the D1d-Style Burper
at the Right. Center: A Secton of the

the flame. This is accomplished by two
main fitments of special design—a  top
piecce with numerous small holes to in-
ETCase lhﬂ l!ll!'t‘:'lﬁll'fﬂ EI.I'.I.I:.! CANSE a4 More Com-
plete combustion, and a body portion
which is narrowed in the middle, to per-
mit nice adjustment of the pressure.
In this manner the size and heat of the
flame, and the efficiency, for amount of
gas used, are greatly augmented, Tempera-
tures reached by the new burner have
been checked as high as 1,450 1o 1,850° C.
(20640 to 3,390° F.). The headpicce is
made of a refractory material.

ew Burner

PENNIES USED TO BELOCK UP
MOTION-PICTURE SEATS

Nine thousand pennies were used in
blocking up the seats of a movie theater
m Madison, Wis., recently. As many as
eight to ten pennies were required under
some of the =eats. The chairs were
originally serewed to the inclined floor,

POFULAR MECHANICS

but the slanting bottoms proved uncom-
fortable, so the manager fnally decided
to block up the front ends and throw the
bottoms back to a level position. Two
long screws hold each set of pennies in
place and the seat to the floor. It is
believed that the difficulty of removing
the pennies will deter petty thieves from
stealing them.

MACHINE ROLLS COTTON
LIKE CIGARETTES

A hand-operated machine which rolls
cotton into bundles much after the fashion
that tobaceo is rolled into the form of a
cigarette, is used by the U. 5. Bureau of
Markets in preparing the article for de-
livery to dealers during the buying season.
Formerly the produet was packed by hand,
the result appearing generally in unshapely
bundles, no two ﬂ-? which were of the
same size. By the old hand method a
man reguired 10 minutes to roll a 1-1h.
bundle of cotton. The machine cut the
time to two minutes, It is operated by
means of a handwheel which rolls a belt
back and forth part way round a mass
of cotton until it becomes eylindrical. A
foot treadle, which works against a spring,
enables the operator to keep the belt in
tension against the cotton douring the
rolling process. In this manner packages
of symmetrical form and uniform size are
obtained.

This Machine Rolls Cotten in Much the Same Way

That Cigarettes are Rolled, A Belt, Running Part

Way round the Cotten, Raells It Back and Forth inte
Crlindrical Bundles
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Wiew of Cavern Showing the D
1T the Process of being

CAMEOS FORMED BY MINERALS
DRIPPING FROM CAVERN ROOF

A Trench engraver iz making nature
supply a trade in commercial cameos that
is hecoming of considerable importance.
Water dripping from the stalactites or
pendants, hanging from the roofs of cav-
vrns, contains a great amount of minerals
in  solution; so much so that things
ilaced in one of these caverns will be
covered with a mineral deposit in a few
ddays. This engraver places a block of
<teel securely fastened to the floor, and
having a fipure engraved on its upper
curface, under a dripping pendant. Due
tor the intense humidity, evaporation and
crystallization are very slow, It takes
shout six months to fill the steel die,
siter which the hard mineral mass may
lve removed with the point of a knife,
vielding a beautifully formed cameo,

ELECTRIC-MOTOR DRIVE
FOR MOVIE CAMERA

In the taking of moving pictures one of
the chief requirements is to keep up an
cven turning of the handle. Normally
this is not hard to do, but in airplane
work the vibrations of the motor and the
awkward working position forced by the
clumsy tripod offer serious difficulties to
steady turning. An electric drive for
the cameras is claimed to overcome these
difhiculties, A lag-hp. motor is monnted

from the Rool: Below These Are Various Articles

ipping Pendants Hangi
r:,r:lr.:'l.'li.l:ﬁ; :Ehr. Insert Ehﬂ'!ugﬂc af the Cameos Made by the Dripping Process

on top of the camera, and operates on an
B-volt, 6lampere battery. The operator
holds the eamera hrmly against a vibration-
ahsorbing air cushion on his chest,

The Airman is Grasping the Movie Camera by the Side
Handles. A Small Electric Motor Drives the Camera
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FRONT DRIVE FOR BICYCLES
UTILIZES ARM POWER

A front drive for bicycles, developed by
a Belgian inventor, is said to add maten-

Above: A Bicyele Which Has a Froot Drive in Addi-
tion to the Hegular Pedal Drive: the Handlebars Oper-
ate Simitacly o the Pedals. ow: The Principle of
the Handlebar Drive Applied to a Trcyele

This Portable Shoe th'_l'ﬂ'il Wsed by an EnmcEpri.rln
of Peoneylvania. The Body of the Car is

MECHANICS

ally to the tractive power of the vehicle.
A sprocket on the front axle is driven by
a chain operated by the handlebars in
much the same manner that the pedals
propelling the rear wheel are operated.
When used in tandem, i 15 clarmed that
much greater speed may thus be effected.
Im addition, the principle has been applied
to a tricycle, also developed and tried out
in Belgium,

WHEELED STORE SELLS SHOES
BY WINDOW DISPLAY

A portable shoe store, fitted up by
an enterprising Pennsylvanian, consists of
a large boxlike frame, inclosed in plate
glass and mounted on a light truck
chassis. Both sides of this special body
are divided into rows, so as to form show-
cages containing shoes of various styles
and prices. Through the center of the body
and acceseible by means of a rear step,
runs an alsle furnished with chairs, zo
that ecustomers attracted by the window
display may be fitted with the desired
footwear, With thiz device the owner
covers the entire state of Pennsylvanma,
retailing shoes to both country and towns-
people, and 15 thus enabled to reach terri-
tory not otherwise easily accessible. More-
over, the open display combined with the
novelty of a portable store naturally pos-
sesses great drawing power,

Eastern Salesman in Retailing Shoes throughout the State
neclosed in Plate Glass and the Shoes are Displayed
oii Theee Rows of Bhelves on Either Side.

Fitting is Done in a Central Aisle
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Replica of Tower Bridge of London Made from Pipo

Fittinge: The Gmall Ficwure at the Right Is of the

Famous Thames BHridge. A Comparison will Show
the Close Remnemblance of the Rojir ads bren

TOWER ERIDGE REFPRODUCED
WITH FIPE FITTINGS

A replica of the famous Tower Bridge
of London has been made with 15358
pipe fittings taken from the repular stock,
and comprising 230 different kinds of
elhows, tees, crosses, nipples, valves, caps,
eic.; all this without the use [:uf one left-
hand thread. The replica is approxi-
mately 19 ft. long by 11 it. high a.ns 4 ft.
w1df_, and is complete in detail and mech-
anism as to towers, cables, roadway, ele-
vators, roller lift bridge, and traffic-regu-
lating Ilghts. The lifts and elevators are
raised and lowered by specially devised
machinery. The lights flash antomatically
as traffiic iz closed or open.

USE METALLIC MAGNESIUM
FOR INSULATORS

The fact that high-pressure steam cre-
ates a firmly adhering, protective and
highly insulating surface oxidation on
metallic magnesium, which can only be
removed by heavy hammering, is the hasis
for the manufacture of eleetrical insula-
tors for high-pressure transmission lines
from this metal and its alloys. Fifteen
minutes’ exposure of the metal to steam
at 20 atmospheres will form a layer of
the oxide thick enough to resist a pres-
sure of 200000 volts, Electric-heating ap-
pliances, made from steam-treated magne-
sinm, have thrice the radiating power of
similar devices made of ordinary metal,

1 Iﬁh. .-n? .JIJ
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ELECTRICAL TOOTHERUSH
FOR HOME USE

The modern bathroom can now add a
standard toothbrush te its list of elec-
irically operated toilet devices. A small
110-volt  mo-
tor, using
cither  direct
or alternating
current, and
CATTYINg A
small  flexible
shaft which
rotates the
brush, is
mounted on
an.aval, ivory-
framed mir-
ror, &la by
6% qn.  The
apeeid of the
hrush iz con-
trolled by
preszing the
thumb on an
hexagon but-
ton, making
its use simple
for the novice,
In appearance, the cquipment adds mate-
rially to the neatness of the bathroom.
meparate individual brushes are provided,
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FIRE STORM, AND RAT-PROOF ALL-METAL HOUSE

Ihﬁ"ﬂi‘li’ lht Metal Frlrnln& in Place
sibilities for Development

Are .ﬁ.pplr:nl:_ The Only

L
i
o
e Tl |
& : 4
-li
L

for the All-Metal House: The Foa-
Porches, Bavs, Alcoves, and Exterlor Finish
Wood That Enters into the ©
the Flooring, Roof Sheathing, and Trim

A permanent fire, rat,
and storm-proof dwell-
ing, warm in winter and
cool in summer, 18 what
the builders of the first
all-metal howse at Can-
ton, Ohio, claim for their
product. All the fram-
ing, including studding,
joists, and rafters, is of
metal. Metal lath covers
all walls, partitions, and
ceilings. The interior is
plastered, while the ex-
teriof 15 1o receive a
stucco finish. The only
waod is in the floors, roof
sheathing, and trim, for
which haoles are punched
in the steel shapes to
take the nailing strips.
The steel structure is im-
bedded and anchored in
the masonry foundation.
The steel units are to be

omstruction Is in . dardized,

MOTION PICTURES PREOJECTED
WITHOUT ANY FLICEER

In the projection of motion pictures, if
the motion of the objects in the pictures
of the film could be registered alone with-
out any irrepular movement of the film
itself, there would result movies without
Aicker. This has heen the most objection-
able feature of the motion picture from
its earliest days, about 30 years ago, and
though there has been, since then, great
improvement in the way of modification
of the flicker, it has never yet been en-
tirely eradicated. The flicker is caused by
an irregularity in the movement of the
film, and therefore a new device which
makes the projection of the picture uni-

Machine That Projects Motion Pictures without Flicker by Means of
I The Disk Pasees the A
Projected and Permits the Film to be

the Right on & Larger Scale:

continuous has removed the flicker,
so concurrently allowed the projec-
tion to take place at a slower speed. This
has been effected by the use of a glass
disk with a prismatic rim that passes by
the aperture through which the picture is
projected, and changes the angles of the
projected light rays so as to render them
uniformly consecutive, without any pause
in motion at any point in the projection.
The result is entire absence of Hicker, and
the elimination from the projecting ma-
chine of any necessity for a shutter, which
uf to the present has been the only means
of modifying the ficker.

form I{
amd @

a Prizmatic Glazx Disk, Shown to
ure throuph Which the Pictires afe
oved at Uniform Speed
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Lefe:

SMALL LOW-PRICED MOTOR CAR
MADE INTO 14-SEATED COACH

There has been built in this country for
a long time a light, low-priced car that 1=
convertible, at any time, from a pleasure
car into a l-ton truck by a change of the
hmlr'.'. I11 France, one of these ears has
been altered, in much the same manner,
wto a ld4-seated coaxch, or as such ve-
hicles are universally known in Enrope—
a char-i-bancs., Moreover, it ean also be
uzed as a truck, for the seats are all re-
movahble, There is a door at the front for
the driver, but the entrance for the pas-
sengers 15 at the back, Connected to the
car 15 a large top, which when not in use
swings down to the rear. clear of the
entrance door, The seats have angle-iron
frames with loose tops, each accommuodat-
ing w0 passengers, and are in two rows
with & gangway between them.

ANTIQUATED CORN SHELLER
SERVES IN DESERT FPLACE

isolated from
provements and methods on
stretch i Lower California, is nsing a
very old method of shelling corn. A high
platiorm of logs iz built to receive the
cornstalks. These are laid on the foot
of the platform and their ears beaten
until they are cleaned of their kernels,
The logz are spaced to permit the grain to
drop into a pan below and still retain the

maodern -
a desert

A rancher,

Front View of the Small Low-Friced Automobile That
has been Converted intg a L#-Sented Coach, in France, Where
Suech VWehicles are Called Char-i-Baned,
anid Is Clear of thg Entrance Door at ths Reas,
Wiew of the Car with the Top Up. In Front of the Radiatos
I3 One of the Seats Eemoved, as Well as the Frame Thai
Supports It

The Top Is Down,
Above: Bide

When All the ZSeats are Thus Removed, the
Car Becomes 8 Truck L ]

gtalk above. Thiz old-time threshing Hoor
has a reed railing around it to prevent
the wind from blowing the grain away.

TR

a Raised Plat-
ttler in an:r Californta

Primitive Method of El1.l=!|i1:|1§'I= 0 spon

form of Lops, Made by a
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SHEET-METAL BASEBALL MASK
MAY REPLACE OLD WIRE MASK

A new kind of baseball mask that is
said to be lighter, cooler, stronger, and to
provide more unobstructed vision than
the ald wire
masks is the
result of the
work of a New
Jersey inven-
tor. The mask,
madeofan
aluminum al=-
loy, is ‘shaped
to fit the head,
with ample ear
protection,
and has oppo-
site the cyes
an opening
that 15 small
enough for
safety, and yet
iz 2o large that
there is a very wide range of vision. There
are other openings for breathing and cool-
ness. It is made in three sizes that weigh
from 17 to 25 oz., and therefore is lighter
than corresponding sizes of wire masks,
At present the metal of the new mask is
a little more thin b4 in. thick, but the in-
ventor claims that it would be amply
strong at one-half that thickness, The
mask has been put to many tests, and 15
used to some extent in the big leagues.

MOTOR HAS ROTARY RADIATOR
THAT IS ALSO ITS FLYWHEEL

Instead of depending upon a rotary fan
to conl a gasoline engine’s radiator, it
would seem that it should be more effec-
tive to rotate
the radiator
itself, This is
actually being
done in a
maotar that is
used mostly in
comnnection
with pgrain
and rice har-
vesters., It 15
indeed more
than a rotary
radiator, for it
alsa takes the
place of the
Aywheel. This
fAywheel - radi-
ator, as it might be called, iz in the form
of two contiguous disks mounted on the
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crankshaft, with the space between them
made cellular, and having a large radiat-
ing area. Through the interior of these
cells the water circulates, and the hub of
the flywheel-radiator i1z connected by
pipes to the water-jacketed cylinders, and
to the source of water supply. Its rota-
tion not only helps to cool the water, but
on account of the difference in weight of
hot and cold water, its circulation is aided
by eentrifugal foree.

AUTOMOEILE ASH TRAY HOOKS
TO UPHOLSTERY ANYWHERE

A pleasing little motor-car refinement
i5 a combination cigar-ash receptacle,
drinking cup, and vase holder, which can

i = beinstantly at-
tached to the
npholstery of
the car in the
most conven-
ient loeation,
by means of
twao sharply
pointed hooks,
projecting
from the hack
of the bracket,
Thi= construc-
tion permits
the beautifully
nickel-finished
ornament to
be shifted from place to place as desired.
The ash cup may be removed from the
bracket, leaving the latter available for
the installation of a small vase.

MOLD OR DECAY IN WOOD PULP
PREVENTED BY ANTISEPTICS

During storage wood pulp is subject to
serious losses on account of decay and
the formation of mold. It has been
proved that this can be prevented by
treating the pulp with certain antiseptics.
In tests: made at the Forest Products
Laboratory, at Madison, Wis., severa] pre-
servatives were found which kept ground
wood pulp clean for a vear under the
most severe conditions. In these tests
the pulp was actually inoculated with ac-
tive mold spores, and wood-destroying
fungi, and yet the antiseptic prevented
{nfectinp. Several different chemicals
were tried, many being excellent antisep-
tics, but having either poisonous proper-
ties o other objections, and finally it was
found that, all things considered, sodium
fluoride gave the best results, with borax
a close second,



BLASTING SNOW FROM ROAD OVER MOUNT RAINIER

Blasting Snow from the Roadway at Rainier MNaticnal Park, Washington: The
Offcial Photographer for the Park Approached Almost Too Closs, and Came MNeas

Gotitg Up with the Blast. Ehar:.u:sl of T. N. T. were Resorted to in Cleanng the
ﬁuﬂﬂr ta Paradise Inn This Speing After Snowplows had Proved Inefective

Giving an Iden of the Depth of Boow Which Collects on Meunt Balnler doring the |
Winter: In Clesring a Path to Paradize Ine, Which Te 26 Mies fram the Park h

- Entrance, 3% to 50 Powids of T. N, T. were Bhot OF Ewvery 10 Feet. In This | |
-q-‘nL Manrer 25 Tomns of the Explosive were Used im Clearing Four Miles of Hoad ‘—F_
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NOVEL MAEHIHE STERILIZES AND SEALS EGGS

A machine which not only ster-
ilizes but hermetically seals the
eggshell, making refrigeration un-
necessary, 18 now being manufac-
tared by a middle-west concern.
The eges are immersed in a solu-
tion of oil at or above the boiling
point of water, 212° F,, for five
or six seconds; and it is =aid that
the contents are in no wayv modi-
fied or injured by this method.
The eggs are transierred, three
dozen at a time, from case to rack

s it i T ;' _E— and lowered by hand into the
By Means of & Eack in the Hi._d.-l]Ju gf This Machine, Egpgs ang sf.t:ri'lizing Hui[], which 15 Eﬂﬁftl}'
Lowinl lmg“,ﬁ;,ﬂ“ﬁ,ﬁ'h,ﬁ’ﬂhf":“ P miatic taste and colorless.

RIDING THE GRAND CANON BY AIRFLANE

Negotiating the Grand Cafion by air- miles north of the north rim of the cafion
plane has been accomplished recently by and 900 ft. above sea level. Without
Lieut. Alexander Pearson of the army in  previous study of the place, the lientenant
landed and took off again,
thereby establishing what
is thought to be a world's
record for starting from
the ground at such an al-
titude. Lieutenant Pear-
son afterward expressed
himself as surprised at
the ease with which he
rose into the air as it is
generally difficult to take
off in rarefied atmosphere,
The survey was made at
the instance of the De-
partment of Interior to
ascertain the air condi-
tions and possible landing

Liewtenant Alewander Pearson
amnd the #M-Horsepower DH-4
Flane with Which He R-l:l::l:l'r.'l:_r
Explored the Grand Cafes
Btiudy Air Conditions and Fm-ﬂ:
Landing Places

a DH-4 plane equipped
with a 400-hp. Liberty
motor, Lieutenant Pear-
gon flew down the great
gorge from Wilhams,
Ariz,, making numerous
excursions to Marhle
Cafion, Supai, Cataract
Cafion, and other local-
ities famed for their stu-
pendous and awe-inspir-
mg scenery. On his see-
ond trip out he found a

field in the forest of Kai- The Grand Cafion Is Thirteen Miles scross the Top in This District and Seven

bab which is about 18 Willes ue. e Dustom, I Wring of fha. lephia: fs
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places between the Union Pacific in Utah
and the Santa Fe in Arizona in preparas=
tion of mail and passenger service be-
tween these two lines,

DASH THERMOMETER FOR CARS
ELIMINATES THIEVERY

To prevent ready access to thieves, a
feature common to radiator-cap devices,
a dash thermometer for antomobiles has
been devised which, bheecause of it posi-
tional insertion, iz designed to eliminate
thiz possibility. It is stated also to he
more accurate, being  calibrated within
two degrees. It consists of a short cvlin-
drical bulb, inserted in the water jacket
of the motor, containing a liquid such as
ether, which expands upon application of
heat, The bulb is connected to the in-
strument head on the dash by a thin hol-
low tube so that pressure is transmitted
to an S-shaped hollow spring sealed at
one end and contained in the dash casing.
The resultant movement of the spring 1s

Abave: Diagram of Bulb in Motar Casing Trans-
miuit& Heat 1o the Dial in the Dwsh, Below: Close-
Up Mew Dash Thermometer for  Automobiles
transferred by means of two small gears
to a pointer which moves over the face
of the dial and indicates in degrees the
change in temperature,

BOX WITH ONE GRAM OF RADIUM
PRESENTED TO MADAME CURIE

The one gram of radium presented to
Madame Curie by the women of America
was contained in a solid mahogany box,
inclosing a steel eylinder, with a wall one
inch thick and a heavy lid that serews
into it. This containg 10 amall tubes, each
of which safeguards a portion_of the pre-
cious gram of radivm, and which are im-
hedded in lead with which the cvlinder is
filled. The case weighe 130 1h., or nearly
A0 times the weight of the radinm,
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This is on account of the mass of lead
that is necessary to prevent the radium
rays from escaping, and even this en-
it is said,

velope, it 15 penctrated by a

The Box Containing the One Gram of Radium Pre-
serted to Madame Curde by the Women of America,
Qg View Showing the Cylinder for Safeguarding the
Eadinm with Its Lid OF, the Other with It Os

small percentage of the rays. The radium

i5 valued at 5120000, as may be easily
understood, when it is realized that its
production required 500 tons of ore, 500
tons of chemicals, and 1,000 tons of coal,
and entailed labor equivalent to that of
350 men for a month. On top of the box
15 a plate, on which iz the following in-
scription :

“PRESENTED BY THE PRESIDENT OF THE
UKITEDR STATES OF AMERICA N BEHALF
OF THE “-ﬂ:'l-f%:'& OF AMERICA

0
MADAME MARIE SELODOWOSKA CURIE IN
RECOGNITION OF HER THRANSCENDENT
SERVICES TO SCIENCE AXD HUMANITY IN
 THE DISCOVERY OF RADITAL
THE WHITE HOUSE, WASHINGTOX, In G
MAY TWENTIETH,
XINETEEX TWENTYV-ONE"

CONCRETE RURAL MAIL BOX
STRONG AND OENAMENTAL

Roadside rural mail boxes are subject
to collisions from carcless driving, and a
box of such a nature that it will do more
harm to a col-
liding vehicle
than it will
sulfer itself,
will make the
driver maore
careful. A re-
ceptacle of
thizs kind be-
ing used in
the western
states, i3 one
in which hoth
the box and
the suppart
are solid con-
crete of substantial proportions. It is
also ornamental, heing formed to repre-
sent a tree trunk with the box resembling
two small logs.




EFFECTS OF AIR CURRENTS TESTED WITH AIRPLANES
By E. H. LEMONON

UP TO the present, the experiments to
determine the resistance, lift, and
comditions of stability of air craft in aero-
dynamie laboratories have been carried
out by the use of reduced-scale models
exposed to an artificial air current, in a
wind tunnel proportionately small

Apparatus for Testing Full-Sized Alrplancs: The Plane is Mounted on Tap
Iway Trock: the Conmecrion of the
Planie ta the Tower Leads to Hydraunlic Dynamometers on the Truck That
Register the Stresses on the Plane When It is Drawn by a

a Besel Tower on the Deck of a

Various Speeds

But such tests only provide results
which need corrections before they can
be applied to full-sized machines and the
caleulation of such corrections fof ma-
chines built to certain scales from the
mailel,

Thig fact made it seem desirable as far
back as 1916, to make tests on a full-sized
acroplane, drawn through the air by some
suitable form of tractor, a railway loco-
mative, for mstance. The man difference
between the wind tunnel and the aero-
plane-testing railway is that, in the latter,
the scale effect is eliminated. Alse, cer-
tain flight conditions ean he studied
which are difficult or impozzible to repro-
Aduee in the tunnel, and which are danger-
ous to study in the air. Further, the
effect of such parte of the aeroplane as

ars

body, chassis, trussing, radiator, and air-
screw, with the engine in action or at
rest, can be studied more exaectly than
with a wind-tunnel model. The effects of
change of wing surface, and other de-
formations, under load, are also brought
into play, and can be better studied.

The German official
testing station, at Adlers-
hof, near Berlin, had even
in IYI2-1914 considered
guch a scheme, but it was
not till later that 1t be-
came possible to put the

lan into execution, and
m 1916 work was started
on the eguipment neces-
sary for these trials.

The site chosen was the
Schionberg - Zossen - Jite-
borg railway line. Upona
special railway truck there
was erected a tower of
steel tubing, 30 ft. high,
upon which the full-sized
airplane nnder test was
mounted. The plane was
attached to the tower
through hyvdraulic dyna-
mometers, which gave
readings, on the truck it-
self, from which the lift,
drag, and other moments
exerted on the acroplane
could be accurately meas-
ured.

The tower could e
turned at will so that the
machine could be made
to face the air current,
! resultant from the speed
Locomative 8t of he truck and any

wind blowing at the
tihll‘.l-l}. The tower was also equipped with
atr-specd-measuring appliances.

Generally speaking, the tests were made
i the early marning or evening hours,
when the steadiest wind conditions mav
be expected. The test truck was deawn
by a locomotive at speeds limited by the
condition of the track to a maximum of
about 37 miles an hour, or considerably
lower than that of modern aireraft, but
still sufficient to obtain results of consid-
erable value.

From 1916 to 1918, a number of diffi-
culties were encountered in the efforts to
use the apparatus, and it was not found
possible to carry out as many tests as it
had heen hoped.

Nevertheless, the testz actually made
sufheed to prove the value of such full-
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scale measurements, and to indicate that
the plan, properly carried out, would be
of great value in the development of avi-
ation.

The railway for testing full-size aero-
planes was in satisfactory working order
toward the end of 1918, but under the
provisions of the peace treaty, it was dis-
mantled, and the experimental work was
discontinued,

EXTENDED TELEPHONE SEEVICE
FOR CHINESE PROVINCE

Telephone extensions, including both
local and long-distance service, are well
under way in the province of Kiangsu,
China, according to a late report from
that part of the world, __
Long-distance lmes be-
tween all the important
towns of the provinee
are planned. It is fig-
ured that telephonic
connections between
Nanking and Shanghai
will be eompleted be-
fore the end of the year.
Service  extenszions bes
tween Pukow and Nan-
king are now heing
actively carried on, The
old submarine cable
which now connecets
these two cities, and
which has only two
wires, will he replaced
by a 26-wire cahle,

Ahove: The Oil Overflowin

In the Foreground a

flow Was at the

from a Gusher in the Pa

Where It Looked like a Millrace, Below: Wiew of the
Becent Gusher Dr:rﬂmﬂnﬁ ll.ndgihr.mtn
&

1,200
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PATAGONIAN OIL WELL GUSHES
1,300 BARRELS PER HOUR

Situated in one of the most desolate
parts of the east coast of Patagonia, some
LOOO miles south of Buenos Aires, are the
oil fields of Comodoro Rivadavia. Oil was
struck there in 1907 by Argentine gov-
ernment engineers when they were drill-
ing for water. Immediately the govern-
ment preseribed a fseal reservation of
12,300 acres, where they have developed
the oil ficlds so extensively that there are
now 9 operating wells, and 15 more being
drilled. The production, last year, was
1340000 bhl, On February 18, this year,
an exceptional gusher was struck, pro-
ducing 1,300 bbl. per hour for some days,
unttl it was brought un-
der control, The wells
are all designated by
numbers, and this par-
ticular gusher is known
as No. 128, Before the
overflow could he
brought vnder control,
the oil had spread over
the adjoining ground,
forming into ponds and
pools, and at one point
it was eonduocted into a
ditch where it looked
hke a veri-
table mill-

pnian Dil Fields, after bei Conducted inte a Ditch,
al':mdﬂm Rivadavia il Fields in Patagonia, Showing

Pands in the Adjacent Low Ground: the Over-
arrels an Hour
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ELECTRICAL MACHINE SHINES
SHOES BETTER AND FASTER

An  apparatus  whieh
twice as f.!as.t as by the han

alishes  shoes
method ; uses

POPULAR MECHANICS

less paste, thus preserving the leather;
produces a more lasting gloss, and saves
the fect from jarﬁng, 15 being used n
New York. The shining is done with a
revolving, winged felt brush, operated hy
a flexible shaft attached

[

to a motor which swings
in a yoke. The brushes
are replaceable, and there
are several for cleaning
purposes. The shoe is first
prepated with a cleaning
brush, after which the
paste is applied and the
winged air brush does
the polishing. The
brushes can reach every
part of the shoe, and the
operation of eleaning,
buffing, and polishing
takes only two minutes.
The hrush has only a
slight vibratory effect up-
the feet. After a

I . e j:..' __ ¥ I e on .
weis =- G r—-; = © ecustomer is served, the
. lectrical Shoe-8hind achin t the Right: ;
euctocal ShosRinniny Mastieg hm o Te Right machine can bhe rolled to

and Compartments for Paste

one side.

RUBEER TUEE FOR USE
IN SWIMMING

A rubher tube, made
purposely for nse in swim-
_ming, very much resembles

[ an imner tube of a
lire except that it
s much smaller in
diameter. It is
provided with a
special low-set air
valve which is
covered with
a wide band of
" rubber to pro-

tect the body of
the swimmer, The
tube's bright green
color makes it
very appropriate
for use 11 water.

@[ The largest sup-
ply of pasoline on
record was on
hand at the rehn-
eries April 30,
1921, according to
a report just issued by the Bureaun of
Mines. The report shows a stock of
Z35,000.000 gal., a considerable increase—
no less than 42,000,000 gal—over the pre-
ceding month.

GRAIN IN WRECKED ELEVATOR
PNEUMATICALLY SALVAGED

After the wreckage hy a dust explosion
of the great grain elevator at Chieago,
thete remained im the bhins G0MWL000 b,
of grain, which had to he salvaged.
All pf the elevator's loading, unloading,
and conveving machinery had been
wrecked, and consequently an entirely
new equipment had to be provided for
conveying the grain from the wrecked
hins to the ships on the water front at
one side, and to the railroad cars on the
other side. The problem was very sne-
cessfully  solved by the atlnpﬁﬂ-n of a
method of loading and unloading grain
that has recently become almost universal
in Europe, and is becoming more and
more gencrally adopted in this country,
namely the pnenmatic method. At the
wrecked elevator the grain was sucked
through pipes to a vacuum tank, where it
passed tgruug'h discharge gates into a
pipe line that disposed of it as desired.
Two such equipments were installed, one
for loading into .lih{]:ls-, and the other for
the railroad Lox cars. The former was
movable from point to point on the wharf,
and was cap-ablfe of salvaging grain at the
rate of 3,000 bu, an hour, e railroad
equipment was much larger, and the box
cars were loaded at the rate of 30 minutes
each.



. POPULAR MECHANICS

375

Part of the Great Graln Elevator,
at Eh'u:ug&. That was Wrecked by
a Dust Explosion: The Views
Bhow the Water Front and &
Bteamer Mooted Alongside being
Leaded with Grain That is heang
Bucked from Wrecked Elevatar
Hins into the Vacuum Tank, Seen
from  Onpe Point of Wiew MAbove
and from Ancther to the Right, and
from Which the Grain is being Dis-
chaTged into the Bhip's Hold. In
Both Views the Grain:Conoveying
Fipe iz Seen io the Right of the
Tank. Ia the View Abave the
Demaolished Superstructure of the
\ Elevares i3 Seen in the Backgrownd

The Suction Conveying Pipe Is Been
in the Background Leading from the
Wrecked Storage Bins to Vacuum
Tank, from Which the Grain is Blown
throaph the DHscharge Fipe into Box Cars
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AIR STUNT THAT I5 EQUALLY
ORIGINAL AND DARING

Air stunts have of late been 30 numer-

ous and varied that it 15 becoming difacult
to conceive anything original in that line,

MECHANICS L

One dare-devil has, however, not ouly
conceived, but actually carried out, a stumnt
that 1s certainly distinguished for its origi-
nality as much as for its daring. While
in flight, he ascends to the top wing of
an airplane, carrying a 6-it. pole which
he holds at one end, and

Jm Air Etunt T:Iul: in D:uunjmahtd Equall].' b_-.r Its ﬂh:lnlh

irplane In Flight the

Top of the Wing of an

'I.TpH.E]II, at the Emi of a Six-Foot Pole, with I'll.-l. Feet in the Air above

His Head

using it like a jumping
pole, he places the other
end on the airplane wing,
and then raises himself
until he and the pole are
upright, and he with his
feet upmost above his
head., This is not such
an easy thing to do on
terra firma, and is cer-
tainly a remarkable feat
on the top of an airplane,
Aoating unsteadily in the
air. At low altitudes the
effect is startling to spec-
tators below,

and D -
m:rq-lalﬂn H::nmlﬁlt

PORTAEBLE MILLING MACHINE
FOR USE ON BOARD SHIP

A desirable adjunct to a ship's equip-
ment is a means of repairing the deck
winches while at sea, when they are not
needed, instead of while in port, when
they are needed all the time. This work
15 done with a portable milling machine
which is driven, through a flexible con-
nection, by an electric motor. 1t is used
for facing the valves of the deck winches,
aitd this i done while the wessel 15 at
sca, avoiding the necessity of removing
the winches, and sending them to
repair shops while in port. The
machine will do any work that can
be done by a small milling machine. Tt
can be set up on horizontal or on vertical
SUpports,

Portable

Miling Machine,
Waed at Any Convenient Paine

cn Board Bhip, for the Puc-
pz= of Be Lr!lu_' the Deck
inches ile at Sea: The

Machine is Driven by am

El-:'.'hl: Motor, and will Do
ﬁth Done PIF a Bmmall
Mi1 11# Machine. ke Cuttgr

can be Seen at the Left, bes
low the Eupporting Bench

COVER FOR TYPEWRITERS
FOLDS LIKE DESK

A typewriter cover of French design is
4 sheet-metal structure consisting of seg-

t: A Te
Eight:

be Cover Partl n te Show the

Action of the Sheet-Metal Segments

ing Typewriter Cover in the Closed Position.

ments pivoted about a fixed center at
such a height as to completely incase the
tvpewriter when shut, The action is
much like that of a roll-top desk. When
swung back into the open position the

. cover section is so0 completely out
of the way that there is no interfer-
ence with typewriter action, and for
that reazon need not be removed. A
hase 15 provided which is fastened 1o
a rear siding that forms a bearing for
the pin center, o that the whole forms
an integral enveloping umt when
closed. A snap catch and key lock at
the front edpe of the hd'-l': ENEages
the forward cover segment in clasing.
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THE WORLD'S MOST INACCESSIBLE OIL WELL

1

The Stifi-Leg Derrick Whichis Used -},
for the Lowering of Men and Ma-
tepial over tlee CHIE to the Well Site

J

Wiew of Well,
Bhowing 1he Ex-=
treme Marrowness
of the Tide Land
wpon Which It is
Huilt

Top of the il Der-
rick Looking QOut
from the Top of Cliff

An pil well that can be reached only
by swinging in a rope sling operated from
a stiff-leg derrick at the top of an 107-{t.
cliff, was recently completed at Point

Firmin, Calif. The well is located on a
narrow ledge of tide land, and at the
bottom of the cliff, The ledge is so natr-
row that, at high tide, the water rises to
within a foot of the rig. Despite the fact
that all material and workmen had to be
lowered and hoisted from above by means
of the derrick and sling, the well was

J

Wi af Oil Wkl nnd Ofl ﬂrrﬂf‘k. Showing Its
1n‘F‘vLs:i-_=_|:.n with Relation to ile Sea and Cllf

)

(3 —
[ — |

completed without a mishap. This re-
mains still the only way to reach the well.
As one looks out from the top of the
clifi, the top of the oil derrick is level
with the eye of the ohserver, giving it a
rather curious appearance.

{[The city of Madrid, Spain, is planning
to supply its markets with fresh fish daily
by means of airplanes. The time required
by air from the coast is only three hours
as compared with 24 hours by rail.
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SAFETY SWITCH FOR LIGHTS
MOUNTED ON STEERING AEM
A headlight control for antomaobiles has

been devised that is described as having
the paramount features of safety and con-

r Imsert: A MNew Headlight Contrel for Automo-

bi Consisting of a Thres=Button Switch Operated by

Thumb Pressure. Helow: Switch Mounted on the
Steering Wheel

venience. It consists of a three-button
switch unit operated by thumb pressure,
and is mounted directly on one of the
steering-wheel  arms, working |m;1:.|:1:nd-
ently of the dash switch. In clmngnlg
the lights from bright to dim, and vice
versa, the operation is practically instan-
taneous. YWhen parking the car where
only a tail light is needed. one of the but-
tons is raised, the other two remaining in
a lowered position, leaving off all head-
lights and causing the tail light only to
bur.
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WORLD'S SUFPPLY OF RADIUM
NOT EXACTLY KNOWN

The discovery of a new mineral in
Madagascar adds to the world's available
supply of radium-bearing ores, according
toe a late report, The amount of pure
radiuvm now scattered about in hospitals
anid laboratories throughout the world is
not exactly known, but it has been esti-
inated at 10HF grams, Of this amount the
greater part, Gl grams, is held in the
United Statez, The New York Memorial
Hospital possesses the comparatively large
amount of four grams,

SULPHURIC-ACID TANK HAS
SPECIAL CONSTRUCTION

Two tanks, interesting because of their
unusval construction, were erccted at
Newport, Del.,, for the purpose of hold-
ing sulphuric acid at a time when a par-
ticularly safe and rigid structure for con-
taining that dangerous fluid was desired.
The tanks proper are of 3 by &-in, vellow
pine, and have an inside lead lining. They
are bound by reinforced-concrete hoops
and supported on mirders of the same
material together with a concrete roof,
the unit structure being so built as to
form a 12-sided block inclozure supported
on four econcrete colomns, 200 in. squate
and 16 fr. high. In this manner the heavy
sidle ribs and columns form an important
factor of safety against tank pressure, the
unit structure being of such durable and
rigid construction that after several YCars
of continious service no cracks or blem-
ishes of any sort have developed.

Left: Close-Up of Suiphl.lrir\-.&nd Tla:l'i:
Farems for the

'Dn: u& the Main

C t The Col H : lud Girders Cast of Reinforced Concrete;
ﬁ“ﬁ:{. Pt in Place. ""'% 3
Girders and a Ruui Colamn

A Close-Up Showing
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In Takin

Looked like This in June, Here Some [

the Canadian Census This Year &rmtu had to
- ians, Still in Their Winter Quastess. afe beln
the Indian Agent Who Asks Them Questions Enough to Enable Him to Fill in the

"i-r .-F'h__

be Visited That Were 50 Far Morth That They
Called Upan by

nsus Forms

CANADA TAKES HER SIXTH DECENNIAL CENSUS
By FRANCIS DICKIE

0}1 June 1, 1921, the Dominion of Can-
ada began takimg her sixth decennial
census since the confederation,  Officially
the entire population 18 supposed to be
counted between sunrise and sunset of
that day. In reality the census in the
cities and suburban  communities was
completed in from three to four wecks,
In the far wildernesses
the work took from five
to eight weeks, and
some returns from
within the Arctic Circle

required  about  four
months to reach the
capital, Ottawa. The

general estimate in ad-
vance of the compiling
of the fipures iz that
these will show Canada
to have 9.000,000 popu-
lation. On this basis,
the dominion with an
area of 3729665 square
mileg, has a little more
than two inhabitants to
the square mile,

No other country in
the world's censusz tak-
ing nearly approaches
to that of the dominion
in magnitu-rlt as  the
few cities lie along a fringe 3,800 miles
long. The total cost of the sixth census
wasz a little over £2000,000, The work
required 240 commizgioners and 11,500

Canada Had Many

The Cerais T:hﬂ in the Wilds of MNorthern

Rough Trins to Make
in @ Very Primitive Manner.
in His Capoe Shooting

River

enumerators, In the far-northern regions
the Roval Canadian Mounted Police, the
Hudson Bay factors, and the missionaries
acted as enumerators, and every Eskimo
that could be located was put down., The
lndians were enumerated by the Indian

agents, Six ofhcial forms were used for
the census, designated as follows: popu-
lation; animal, animal
products, {1‘111l:~_- ele.,
not raised on farms;:

agriculture ; individual-
population form; cen-
sus of manufacturing,
tracding, and Dbusiness
establhishments; supple-
mentary sheet for deai-
mutes and the blind.
Among the chief gues-
tiongs asked each resi-
dent of the dominion
for the form entitled
population, were name,
place of abode, personal
description, nativity of
parents, hirth place, cit-
izenship, number of
languages spoken, oc-
cupation, employment,
carnings for last vear,
time sick, time idle, if
immigrant, year of com-
mg to Canada, date of l1kmg out natoral-
ization papers whether owner of house
or lodger, if latter rent paid, material in
house, number of rooms, married or single,

avh

Here Is One
the Kajida af a
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whether can read or write,
had the hardest task, having to answer
no less than 220 questions, some of which

POPULAR MECHANICS

The farmer

manuscript of this is in the archives at
Paris, and one copy i3 at Ottawa.
The following figures show increase in

were: amount of improved land, waste gnpulalinn in Canada and the United

land, cost of labor, number of fruit trees,

domestic  animals,
traciors, il oI
biles, etc, amount

of all products sold
during year. The
census  sheet cov-
ering manufactur-
ing, trading, and
husiness merely
called for firm name,
address, and nature
of operations.

A fine of not less
than %20 and not
more than a hun-
dred, or from one
to three months'
imprisonment, was
proclaimed against
any person refusing
to give imformation
to the enumerators,
hut considering the
gize of country an<

population, the
pProsecuflons were
very few,

Canada ean claim
the distinction of
being the first coun-
try in modern times
to inaugurate a cen-

5US l:ab:in% This took place in the year
New France, as Canada was at

1666, in

that time known,

A Typical Settler's Home on the Coast of British

qu.u.m im:
Milez Apare Census

Az The=e Homes

HAre
Taking

Costly Process

The result showed a
wlhite population of 3215, The original

from 10 ta 20
Wae a Long,

tates during the last M years, from

which it will be seen
Canada’™s growth
has been slower;
but this will likely
change in the near
future, with her
rreal system of
railways and water-
ways offering easy
access to the land.

Population, Canada:
8%l . _....., 4835000
180 . nvnaes 8,071,000
1210 . ans.s W 200,645
Fopulation, U nitsd States:
]!Eﬂ- cansaesa 02047 D00
190 ..._..... 73,904 {0

1910 vuuven. s, 91,972,000

In the settled
communities the
enumerators re-
ceived Aive cents per
head. In the wilder-
ness regions, where
long distances hadd
to be traveled be-
tween places of
abode, the rate was
a straight salary of
$10 per day. The
writer spent three
weeks with one of
the census takers
traveling  through

part of the wildest and most inaccessible
regions of Britishh Columbia, the journey
being made by motorboat, afoot, and in
rowboats, The enumeration of people in

Fort Churchil
Canadian

on Hudson Bay, an Old Hudson's Bav Company’s Trading Post, and Now Alsc a Rayal
aunted Paolice Post: From Here OFcers of This Force Enumerated the Bakimes for the Census
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these regions he estimated cost the
Canadian government §2 per head.

In making an estimate of 9000000 for
Canada in advance of the present census,
there is a possibility that Canada’s popu-
lation has been placed toe high, for it
must be remembered that she lost no less
than 55000 men in the war. During the
period of the war the immigration from
Furope was also greatly lessened, How-
ever, this to a certain extent was offset
by the influx of lapanese, of which people

431

in British Columbia alone, according to a
recent statement given by Consul Utika
to the government, there are 15,00, The
Chinese, too, are rapidly increasing, In
British Columbia, between the years 1910
and 1920, there were 1,620 Canadian-horn
Chinese. The Indian population of Can-
ada from last reports was 105998, of
which 25,694 are in Britich Columbia.

The result of the sixth decennial census
will likely be made public by the end of
August,

FEATURES OF BRAZILIAN WOOD
FORE FURNITURE

Nine Brazilian woods, tested at the
Forest Products Laboratory, at Madizon,
Wis.,, to determine their value for fur-
niture, have been found to have the fol-
lowing characteristics: eabreuva, resist-
ance to saw similar to American larch,
no stain needed ; cedro, resistance to saw
similar to Spanish cedar, finish similar to
Spanish cedar; embuya, resistance to saw
similar to birch, with dark stain would
resemble walnut; ipe, resistance to saw
similar to greenheart, no stain needed;
jacaranda, resistance to saw similar to
walnut, with dark stain would resemble
walnut; jatahy, resistance to saw similar
to American elm, could be ﬁub;-tituttd _fnr
mahogany unstained; jequetiba, resist-
ance to saw similar to rock elm, could he
stained to imitate mahogany ; marfim, re-
gistance to saw similar to greenheart, re-
quires color; peroba, resistance to saw
similar to walnut, might be used un-
stained in place of rosewood.

LORD'S PRAYER ON TINY SLUG
IS NOVELTY IN TYPE MAKING

The Lord's Praver has been written on
postage stamps and engraved on other
amall surfaces, but it has remained for an
castern photo-
CNEraving
concern to ims=
yrint 1t on the
ace of a amall
type slug
known among
printers as an
18-point em-quad. This type is 1§ in.
square and, allowing for margins all
round, offers a space only 1%y in. square
tor the somewhat lengthy writing. 5o
accurate is. the work that the tiny letters
astand out clearly, and persons with good
sight can read the text without the aid of
a rlass,

NEW EXTENSIELE GUNSTOCK
HAS NO RECOIL WHEN FIRED
There need be no more sore shoulders

for the sportsman, and more particularly,
the sportswoman, from the “kick” of a

Left: The Gunstock Closed, Ehu-wins the Setscrews by
Means of Which It can he Extepded, a3 Shown to
the Right. Bprings, Not Visible, Absork the Feeal]

gun, for there is a gunstock now avail-
able that absorbs 70 per cent of the
recoil. It also furnishes a means of adjust-
ing the length of the stock to fit any
shoulder. The adjustment is done with
setserews in the stock, and the recoil is
abzorbed by springs, which are suitably
arranged in the stock together with the
SetSCTEWE,
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HAND-LEVER ERAKE
FOR FREIGHT CARS

A new hand-braking device, designed to
eliminate some of the danger of the old
handwheel brake, is now rapidly coming

At the End of the Freight Car is Shown a New Batchet
Braking Device, Eil:plrra.tzd by a Hand Lever
lEu:tud of the Old Hamdwheel

into use on railroad freight ears. It con-
sists of a ratchet operated by a lever in
place of the handwheel, This allows the
brakeman to grasp the lever with one
hand and hold on to the car with the
other. Formerly he had to hold on to the
wheel with botly hands, to gain levernge
and a foothald., 3Alany accidents wers
cansed in this manner by the brake slip-
ping and throwing the man from the car.

UNTENDED LIGHTHOUSES HAVE
VERY CURIOUS MISHAPS

Untended lighthonges are now hecom-
ing comparatively common. Ta this mod-
ern type of lighthonse evervthing is me-
chanical and automatic, and all the human
SUPErvision it requires is a visit of mspec
tion about once every six months, A
light of this deseription on a desert island
near the tropics had been working in
perfect order for some months, when one
night a vessel reported the light to be
invisthle, A visit of mvesthigation to the
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island was made, but no trace of the
lighthouse could be found for a long time,
when finally it was discovered n:nmpleteh
hidden by a rank growth of vegetation.
When this was torn away the light was
found to be in perfect order, and burning
brightly. In another instance of a similar
nature, the floor of the cage containin:
the lamp was found to be six inches deep
with dead flies. The flies almost covered
the buriver, and some of the dead bodies
had choked off the gas,

NEW EXPANDING BULLET
IS NOT SOFT-NOSED

A new form of expanding bullet for
h:||., -gaue hunters is now upon the market.
It is for rifles of J0-caliber. It supersedes
the old soft-nosed bullets to which there
were many objections. In the new hullet,
the tip is made of tinplated gilding metal,
and upon impact is f[url_'r.:d back into the
cover, expanding the point of the bullet,
which is slotted in such a manner that it
tetains 1ts pointed shape until this impact
occurs, This is unlike the old soft-nosed
bullets which, from their nature, were
liable to be deformed by handling before
they were loaded into the rifle, The weight
of the new bullet is 180 gr., which is gen-
erally considered ideal for big-pame
shooting.,

NEW BATTERY METER TESTS
BATTERY THREE WAYS

A Datterv-testing device, which, in addi-
tion to giving readings for the rate of dis-
chiarge, has a spiked third terminal for the
parpoas af malkine what 15 known as
the cadminm and
opeEn-cirenit

vollage tests,
kD hias lately
heen placed
on the elec-
trical-acces-
sory market.
COne spike of
the fork is for
valtage  test-
ing. amd  the
other for the
cadminm
readings, in
1]+:t1:|'11|1'11i11g
the condition
of the battery without dismantling it. A
flexilile cord connects the third terounal
to the dial of the instrument.
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This .H.irh-ﬂn'mpr:llh Tnit, Made 1
on a Hillsmide in rado. It is
Froads to the Mational Forest Eeserves,

AIR-DRIVEN DRILLS BLAZE
NATIONAL FOREST ROADS

In the construction of avenues of
approach to the national forest reserves
where much drilling and blasting of rock
is necessary, portable tractor-powered air
compressors driving the roeck drills are
replacing  hand-manipulated implements,
The particular device utilized by the
United States Forest Service in Colorado
18 a reciprocating alr COmMpPressor puimp-
ing the air into a large steel tank, the unit
being mounted on a special truck drawn
zhout by the tractor, }n action the pump
15 belted to the tractor engine, and the
air is conducted by long flexible hose
from the tank to the drills in any desired
location. This 12 the method employed
in connecting 136,000,000 acres of forest
reservations,

——

HAWSER TRAF CATCHES
AND CAGES SHIP RATS

A hawser rattrap, differing from earlier
devices in that it not only prevents the
rat from crossing over the ship cable but
in addition cages the animal for later dis-
patching, has been designed as a pro-
greszive attempt to eliminate the bubonie-
plague-spreading pest, It is a two-coms-
partment box, hinged at the middle; it
surrounds the ecable and is provided with
openings on either side that have inwardly
pointing steel prongs which are sufficiently
flexible to let the rat enter, but spring to-

aof a Gasoline Tractor Enpgine Belted to an Air

gar, 18 Located
sed to Drrive Rock Drills Utilized by the Government in Conatructing
Flezible Hose Pipe the Ade to Any Desired Location

pether immediately afterward. Two holes
trap the rodent in either leaving or enter-
ing the ship. A halved metal tube pro-

Above: Showing Trap Which Not Only Catches, but
Cages, Ship Faws, Below: Trap Mounted on Hawser

tects the rope. The device has been 1:1:51::1
out with success at a New York landing:

LA novel form of inking pad for rubber
stamps is composed of a solid impervious
platen, overlapped on the top side with
an abzorbent ribbon which inks itself by
capillary attraction from a felt ink con-
tainer on the under side of the platen.
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TENTLIKE SHELTEEKS PROTECT
LAMES FROM WEATHER

Some western and southern shecpmen
are using curious three-sided shelters

POFULAR MECHANICS

PRODUCER GAS ON AUTO TRUCK
REDUCES COST AS ONE TO FIVE
A novel English gas producer for auto-

maobiles and lponches was deseribed in the
June iszue of Popular

Shelers for Lambs on
Weather: Shaped fike Srnabl Dm-.' Tent=, Thev Consist of Thres Wooden

Sheep Ranches

Boards, and Are Abact Twe F

Lo ]'m:rlect young lambs from adverse
weather, The shelter resembles a do

tent, is constructed of three pieces o

board, is about 2 1t. high and 18 in. wide,
and accommodates one lamb. When the
bedding place of the herd is changed, the
shelters are simply taken apart and moved
to another location. In the event of a
storm, the lambs take refuge in the tiny
houses and are spared the exposure which
ordinarily kills so many of them.

FRESH-WATER LABORATORY IS
AGENCY FOR PUBLIC SERVICE

A fresh-water laboratory that combines
in an unusual manner the functions of a
fisheries biclogical station and a fish-cul-
tural experiment station, has been estab-
lished as an apency for public service
at Fairport, Towa, This station is the
first permanent fresh-water biological lah-
oratory estahlished by the government,
and it is intended to become, not only the
leadling laboratory in America for the
stiudy of fresh-water biology, but one of
the most important biological stations in
the world.  Besides its hiological func-
tions, as a fish-eultural experiment station
it is concerned not so much with fish
alone as with everything associated with
the fishpond, such as the conditions of
the water, and the insects, mollusca, crus-
tacea, and all animals and plants associ-
ated  directly and indirectly with fish
culture,

Mechanics. At that time
there was mformation at
hand only as regards its
application on autos and
launches, but now there
are available data regard-
ing the performance of a
producer plant on a
three-ton motor  truck,
Asg pointed -out in the
JTune article, the partien-
lar object in using pro-

ducer gas, instead of
gasoline, iz reduction of
cost, It was demon-

strated in a run of 10)
miles, under exactly simi-
lar conditions of load and

to Protect Them fram  Adverse
cet High and Eighteen Inches Wide

specd, the producer plant
nsing MM lb. of coke,
whereas the gasoline con-
sumed was 17 gal.” At English prices fom
these fuels, the relative cost was nearly
five times greater for the gasoline,

PUMP IN ITS COOLING SYSTEM
MAKES MOTOR MORE EFFICIENT

More rapid circulation of the water in
the coochng system of an avtomaohile
motor is obtained by installing a small
centrifugzal
pump with its
intake con-
nected to the
oiitlet irom
the motor’s
water jacket,
and its dis-
charge end
connected  hy
i shaort piece
aif hose to the
top of the
radiator, This
small  pump,
made of hrass,
has a pulley
on its impeller shaft by means of which
i1 iz driven by a belt from the fan pulley.
The pump circulates the water through
the cooling system much more rapidly
than is possible without it, and conse-
quently if the radiator is proportionately
well cooled, an overheated motor should
be an impossibility., In cold weather dan-
ger from water freezing is reduced.




Illu.i-l.rl!inl: I'ﬂt HHI.LTI'I of the Packet a3 & Fulpgl Carrler and Tugbost!
"Lafourche,” Battling a Starm on
Barges of Crude Ol am:l a Crippled Ta.la'1 and Gﬂ:mg Away with It

alvader, in Loulsiana, Tewing a House

One of the Smaller Packets, the
Barge,

THE PACKET COMES BACK

By H. H. DURNN

IKE shadows out of the past, like the
ghostz of the *Robert E. Lee,” the
“MNatchez,” and scores of other floating
palaces that ran up and down the water-
ways of the lower Mississippi Valley a
third of a century ago, the river steam-
boat=—hetter known as the “packet”—has
come back. Confirming the faith of the
old river captains, some of whom have
died in that Il::l:lth. but most of whom have
held onto life at New Orleans, and Mem-
phis, and Natchez, and 5t Lmus., and
other river ports, the day of the stern-
wheeler has returned. Andoddly enough,
most of these revived packets of other
days, as well as the new ones, are coms-
manded by those men who have been
waiting, uncomfortable and cramped in
their shore quarters, all these years for
the steamboat to return to its own.
Within the past 13 months, since the
first of January, 1920, forty-seven of these
ackets have returned to work on the
Lilssissippi, the Red, the Atchafalava,

Bayou Lafourche, Bavou Terrebonne, the
Warrior, the Tombighee, and other
streams of the South, wherever there is
water enough to float their flat bargeliks
hulls, or to give their slowly revolving
paddles grip enough to drive them ahead.
That they are here, every town along
these rivers knows, but where they came
from not even the oldest “river man™ can
tell. Some have been laid up for 15, 20,
I years, in the ports of missing I:l-l:lnatl-1
idle but beloved and hopeful; some have
heen sunk mm lonely bayvous, not being
considered worth the raising; some have
been working, in desultory fashion, on
small inland streams, eking out an exist-
ence in competition with motorboats, and
a number, possibly one-third of the total,
have been built new for this revival.

The Interstate Commerce Act of 1887,
giving the railroads the right to charge
less for a long haul, provided the long
haul was in compctition with water car-
riers. put the packets put of business. The

The Small Sceam Packet, for Wee en the Marcower and Shallower Inland Waterways: This Happens io Be
the “Jess Willard," Tied Up at Lafowurche, on the Bayou Lafourche, in Louisiana
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act of the Interstate Commerce Commis-
sion of 1919-1920, allowing the railroads
to boost their rates to new high levels,
brought back the packets into a more
profitable business, mile for mile, than
they had 35 years ago. The Federal gov-
ernment, with its barge lines on the Mis-
sissippi and Warrior rivers, showed the
way to the owners and builders and op-
erators of the packets, and the old river
captains, many of whose names had been
all but forgotien, suddenly stood once
more in the glass-fronted cabin, just be-
neath the twin gilded eagles, and squarel
hetween the towering smokestacks, head-
ing once more into the stream,

Today, the New Orleans waterfront,
which has been bare of these packets for
many years, so bare that the incoming of
one was described in all the newspapers,
holds from three 1o a dozen or more every
morning, and, by afternoon, on most of
these days, this fleet has heen replaced b
newcomers, alike save for size—so mur:ifl
alike that only by looking for the name
engrossed on a scroll across the front of
the cabin can one tell which is which at
the Bienville Street landing. No boat in

MECHANICS

the history of the world ever had the
romantic eareer of the old river packet,
with its sturdy hull, its “gingerbread”
superstructure, its blazing furnaces, fed
by sooty hlacks, its belching stacks, its
gilded ballrooms, and its staterooms done
in blue and pink and yellow, to suit the
tastes of the rich rice and sugar and cot-
ton planters and cattlemen, The races of
these boats are matters of history, and
thousands of dollars changed hands on
contests such as those of the “Robert E.
Lee™ and the “Natchez,” from MNew Or-
leans to 5t Lowis, or of the “Liberty” and
the first “America,” from Memphis to
New Orleans, nearly half a century ago.
But, with the return of the packets, the
romance has gone from their service.
They have come back for work and not
for play; they are now freight carriers,
with passenger trafic only an incident,
whereas they once carried passengers, and
handled freight as a matter of accomino-
dation to the last of the American harons
wha lived on their principalities in huge,
pillar-fronted palaces, beneath the oaks
and cypresses up and down the great
streams of the lower Mississippi Valley.

— = —

“*America,” the Oldest and Largest Facket on the Misaliss
Tow—npt Wew Orleans for Shipment to

Barge Laoad in

River, Dd.ivu‘ing“l. E.rEL“ Cotton—with a
Cotton Mills of iddle ope: It i DOwned

gl Operated Captain L. V. Cooley, the Oldest Active Capiain on the Lower Mizslsslpp and Brodker of
g wﬂlpls:in r'Eh B. Cooley, Who Retired Sn;.: Years .'i'.n imﬁ H'H‘f‘lﬂkﬂ 3
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The Last of the Od “Floatin
Historic "Raobert E, Les" an
ERecently Placed in Service

With railroad freight rates 20 to 40 per
cent above those at which freight can be
handled profitably by these steamboats,
those who have watched the trend of
transportation m the United States have
seen that the money lies in the freight.
The men who have browght back the
packets realize that, while they can make
175 freight miles a day, against the rail-
road average of 23 miles. they cannot
compete with the 3 to 350 miles a day
of the passenger train, and so the passen-
gﬂr must seek the packet, for the packet
oes ot care for the passenger.

No more, however, will any maodern
namesake of the “Lee” or the “Natchez”
or the “America” race up and down the
streams of the South, for the modern
packet owner iz a husiness man, and a
gambler only in so far as it is business.
The cost of one of these packets of me-
dium size is about 330,000; of the larger
packets up to $100000, while fuel today
is coal or crude oil. No longer is it wood
cut from the river bank while the pazseti-
gers held a picnic on shore. But if the
romance iz gone from the packet itzeli,
it still remains in the men who brought it
back, for they are the river captains who
once before operated these steamhoats,
and their sons, and their sons" sons, all
experts in river craft, all thoroughly ac-
quainted with the vagaries of the streams,

Palacea"” of the Mississip

“Marcher” of a Quarter-

Chicage and Mew Orleans, and Modernized to Suit Twentieth-Century
Coenditions

Ei;n"ﬁ"hfch Reached Thelr I-Hﬂt::n Development in the
tury or More .ﬂ.[-n: Th Is the “'Steel Cigy.'”

a class of water men peculiar to them-
selves, the best of the t}!:{:, who have
survived the vicissitudes of time, largely
on the strength of the hope that therr
own ancient profession, or their fathers’
trade would come back to them.

How strongly it has come back may be
judged from the fact that almost every
town from St. Lounis to New Orleans,
and some even farther north, is providing
terminals and port facilities—if 1t 15 so
fortunate as to have a river in front of it
—to handle the up and downstream traffic
of these stern-wheelers, Mew Orleans is
devating a large part of the 1,500-it, Bien-
ville Street landing to the accommodation
of the packets; Lake Charles, a town in
Louisiana 200 miles west of New Orleans,
iz putting $4,000,000 into a navigable chan-
nel. 60 ft. wide and 9 ft. deep, which will
bring these packets in from the Gulf of
Mexico, and also pive them free ACCEsS
to the Intercoastal Canal. Memphis 15
putting in floating terminals, rising and
falling wharves, so that the landing stage
always will be at the deck level of the
packets. Vicksburg has commenced work
on similar landings. The new terminals
at 5t. Louis provide for abundant space
at the packet landings. Biloxi, Miss.. is
secking Federal aid to deepen her harbor
and widen its channel, so as to bring n
the packets. Mobile is putting scveral
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hundred thousand dollars into port im-
provements, largely for coastal traffic,
while Morgan City, 100 miles west of New
Orleans, located on the Atchafalaya River,
one of the ancient mouths of the Missis-
gippi, is preparing a bond issue for port
improvements, and asking Federal aid to
improve the channel to deep salt water.
Greenville, Ark., has developed lines up
and down and across the river, and now
has six packets operating into and out of
the port.

Thus it 15, all up and down the Kissis-
sippi River from MeGregor, lowa, onee a
center of packet and packet-ferry traffic,
clear down to Buras and Port Eads, well
south of New Orleans. One of the bi
vackets, carrying about 1200 tons o
Ereight. has been operated from Chicago
to Mew Orleans; another has been put
on between Cincinnati and the Louisiana
port, while service between New Orleans
and other Lonisiana and Mississipm
towns by packet is as regular as, and a
great deal cheaper than, freight or pas-
senger-train  service between the same
points,

And there is another difference: The
packet of today is adapted to the service
it performs, big river, little river, bayou,
lake, long haul, and short haul. There is
the huge river packet, as large as in any of
the days of the seventies, like the *“Amer-
ica,” owned and operated by Capt. L. V.
Cooley, who was in command of her when
the act of 1887 put the packets out of
business, and is again at the wheel up and
down the Mississippi, out of New Orleans,
There is the middle-sized packet—so called
for want of a hetter name—which handles
freight and excursions on shorter hauls,
and is a man of all work, towing barges,
hauling crippled schooners, ready for
charter for hunting and fishing expedi-
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tions, or river dances, or any other odd
job in sight. Third, there is the little,
ever busy passenger and freight packet,
scarcely larger than a good-sized motor.
boat, which often is the only connection
between some remote seftlement on the
inland waterways of the South and the
market at New Orleans or Lake Charles
or Morgan City or Houma, or any one of
a score of other towns.

Built alike, operated alike, usually
owned by the man who stands in the
wheelhonse, or by him and his sons or
brothers, these packets still represent, as
they did in the old days, the wealth of
families, or the =kill of their men on the
rivers. They are doing what no other
form of transportation ever has heen able
to do—delivering passengers and freight,
river or bayou side, in districts where
there are no. railroads, and where the soft
soil of the delta is too shifting to bear
the weight of highways and the modern
motor-truck trains.

TRUCK FOR UNLOADING
LIGHT CARS

An unloader for light automobiles, de-
signed to replace former cumbersome
methods of unloading from box cars, con-
aists of two pﬂ'ncipqif elements, a triangu-
lar-shaped caster-mounted truck, and a
rear collapsible elevating post provided
with an inner tube with a fork at the end
which slips under the rear axle of the
car and is adjusted for height by means of
a pin inserted through drilled holes. In
use, the truck iz wheeled under the chas-
sis, which is leaning in an angular posi-
tion against the side of the box ear, and
the rear or pomnt end 1s raised. This al-
lows two hook supports riveted to the
front bar of the truck to slip under the

!._-..— ——

This Craft Follows the Deve

The Packet Fleet hae t0 be K in Hepair, and the Small Beat Yard Follows the FPacket Just as Rapidly as
“iopm:nl: ol Inland Waterways. Here Is Such & Yard at Lockport, Lnuiuﬂ
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Abawe is Shown How
Stacked Chassis are
Remicved from a Box
Car by the Mew Un=
loader, The Truck
is Raolled oader the
Chassia and the
Hoosks Slipped under
lihn- Front Axle, Ralss
ing the Chaszsis on-
ta the Truck. A Har

Supports the Rear
Axle |

front axle. The rear end of the truck is
then pressed down, raising the front axle
three or four inches off the floor. The
post fork is placed under the rear tube
shaft of the automobile, and =et to a
height sufficient to clear the chassiz from
the sides of the box ear. It is trundled
out in this position, and assembled on
blocks on the platform. the truck heing
readily lowered and withdrawn,

DEVICE UNROLLS LONG BELTS
IN SMALL FLOOR SPACE

It is a common practice in stores where
belting is sold to cut the length of belt-
ing required to fll an order by stretch-
ing the full length of it on the foor, This
is possible where there is enough floor
space, though it iz at best a rough-and-
ready method. A Texas company deal-
ing in machinery has constructed for
its own use a device that is independent
of floor space, and that enables one man
to take a big roll of belting out of its
bin, and unroll it, a little at a time, till
he has the length required to fill an
order., The roll 15 placed on a spindle
of the device which iz supported on a
frame on which are mounted small wheels,
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HLE

| Above: Demanstrat-
k ing How Chas=id 18
= | Rolied Qut of Box
Car by Means of
the New Truck Un-
loader; tho Rear Bas
Swings Dt of the
Way Allowing Chas-
Eis to be Lowered to
| Supparts, W here he

w Iz are Put On.
as Shown at  the

Left

making it easily movable. To unroll the
helt all that is required is to hold one end
of it and move this frame along a short

To the Left the Belt-Uorclling Device is Shown with
13:& Roll on Its Gpindle. Buspended above the Rell
re L

ides for Ku‘pin; the Belt Straipht.
Device wathout the Belt Holl

Right: The

distance backward and forward, rolling
up the belt as it is measured, until the
length required has been obtained.
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ERECTION OF A LARGE SCREEN
IN STONE-CRUSHING PLANT

A 26-ton screen, part of the eguipment
plant, was
to the over-

of a new limestone-crushin
erected by connecting one en
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NEW ﬂHTIFEB.RIj..E DRUG
FOUND IN INDIA

Medicinal propertics of great value in
the cure of malignant malaria and black-
water fever have been found to exist in
the leaves of a tree in-

'-I

Left: The Screen is being Hedsted with One End Conmected to the Boom of a
the Dther End ta th:l Trolley Hoist of the Plant,
Right: The Screen bas been Hodsted, and 8 being Moved into Place

Locomotive Crane, an

head trolley hoist that formed part of the
plant, while the other end was attached
to the 90-ft. boom of a large locomotive
crane. Thus the screen was raised hori-
zontally, and when it was high enough to
be moved to its frame, the crane moved
along its track pushing the screen along
the trolley track until it reached the spot
where it could be finally set upon its
frame,

MANUFACTURE OF BEET SUGAR
A NEW INDUSTRY IN ENGLAND

An entirely new industry in England
is the production of beet sugar. Already
20,1} tons of sugar beet have been grown
by farmers there, and this year a bip fac-
tory 15 being completed which by the fall
will be ready to manufacture sugar for
the first time in England. It is expected
that next year's output will be at least
60000 tons,  The industry is such a nov-
elty in England that it has been neceszsary
to engage a staff of French chemists to
train the workers in the factory., The
importation of sugar into England will
in the future be greatly reduced,

digenous to parts of Bi-
har, and Bengal, in India.

The hutqnit.:all name of
the tree iz Vitex pedon-
cularis, and it is known

locally by various vernaec-
ular names. Asa drug in
the cure of fever, it is
used by making an infu-
sion of 1 oz. of the leaves
to 40 oz, of water. Where
this has been found -
effective, larger doses or
stronger infusions have
always proved effective,
when all other treatment
had failed. It has been
found by microscopic ex-
amination that all ma-
larial parasites disappear
from the blood in the
presence of the drug, Up
to the present the leaves
have been used only in
their natural form, and it
i5 expected that in a more
concentrated form they
will be even more effect-
ive. It is possible that the new drug may
displace the old sovereign remedy of fever
—quinine, over which it has the advan-
tages of having no bitter taste, and being
a stimulant rather than a depressant.

OPERA GLASS MAY BE FOLDED
TO FIT VEST POCKET

A handy little opera glass may he folded
up into such small space that it may be
carried aboit
inthe vest
pocket. This
is achieved by
thehinged
constructun
of the lens
tubes,  which
are separately
pivoted at each
end of an
outer inclosing frame, In folding from
the open to the closed position, the tobes
are first telescoped and then swung back
into the frame. In thiz manner the frame
torms a guard to the lenses, and may also
be used as a handle.
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ELABORATE AUTO BUNGALOW
IS OFFICIAL'S QUARTERS

In touring the state of New Jersey for
inspection of posts of his organization,
Capt. Charles & Percival, Chief of Staff
of the U. 5. Veterans of Foreign Wars,
uses an elaborate auto bungalow. Over
a trailer body of hardwood which holds
a built-in refrigerator, sink, kitchen cabi-
net, water tank, T}-]]L“!’ItEt‘ table, ete.,
is ‘a waterproof roof of 13-oz. canvas.
Two sleeping chambers which will com-
fortably accommodate two persons are
divided by a 4-ft. aisle and each com-
partment carries a 6 by $a-ft, spring
hed. Emupiete, the trailer weighs but
750 b, and is easily pulled along by the
heavy motor car, as it is fitted with roller
bearings throughout.

SIMPLE DEVICE FOR TESTING
ADHESIVENESS OF OILS

When heavy oils are used as a binding
agent in road making, it is necessary to
be able to determine the degree of adhe-
siveness inherent in the oil. A special
instrument has been devised for this pur-
pose. It iz composed of a brass cylinder
that is kept at any desired temperature by
circulating water through it. A ther-
mometer on the eylinder records the tem-

perature. The ontside of the cylinder is
coated with the oil to be tested, and over
this is slid a ring that fits the cylinder
close enough to allow a fine flm of the
oil to remain between the inside face of
the ring and the outside face of the cylin-
der, Connected to this ring is one end of
a cord that encircles it, the other end car-
rying a weight. The adhesiveness is meas-
ured by observing the time it takes the
weight to fall a given distance, which de-
pends, of course, upon the resistance to
the rotation of the ring on the evlinder
cansed by the adhesiveness of the oil
The oil is tested at different temperatures,

The Device far Testing
the Adhesivenss of Qils Show-

Abowre:

ing the Weight Rotating the
Eing on the Oil-Coated Cylin-
der.  Right: View S8howing the
Tubes That Clreulate the 'Water
throughk the Cylinder, and the
Upright Thermometer
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BANK BURGLAR ALARM WORKS mand of “hands up!” the employe -obey-
‘ON OPEN CIERCUIT ing the order at the same time places the

toe of his shoe in the crevice of the

A burglar alarm for banks and business  strip and by exerting a slight upward
houses consists of a toe-operated switch  pressure throws in the alarm. The sys-
tem works on the open-
cireult prineciple, elec-
tricity continuously
holding open the electro-
magnetic connections un-
til purposeful pressure
stops the flow and oper-
ates the signal. This is
said to do away with
annoying false alarms
possible with the closed
cirenit. Primary cells fur-
nish the current. Statis-
tics show, it is stated, that
in 7/t per cent of bank
hold-ups, employes are
forced into, and locked

L"'E-”1P1ﬁ-]-ﬁm Elut:{u-ww:‘tﬁﬂﬂi:{ i“'. the v:lmlt,‘ To mlt'l:l.rit
ﬁE‘;;:f,D‘ﬂ T kel In Voult by this ordinarily effective
Bandite. Right: The Toe-Oper- trick of the bhandits, the
ey iyt kil vault is provided with a

: two-part plug switeh that

which lies along the floor similar to mold- looks like the ordinary lighting variety.
ing. In response to the robber’s com- Pullingout the lower half sounds the alarm,

ACETYLENE AND OXYGEN PLANT IN HLONDIKE
EEL’.‘..FL'LTS-E of its usefolness as A salvager of h-ml_l:ln mechanical parts, welding is :El.l'pd.u_\r-n& as a repair rruedinm
on

in Enuna:tinu with the gold dredges st work im the far-northern fields of the ; dike. The oczyacetylone
process is wsed in one community near Bear Creek, Yukon Territory, Canada, and by it application &8 buckets
of 17-cu,-it. capacity each have been reclaimed, enabling the operatlon of e sdditicnal d-r'#ﬂ%'l‘- Belng 3o far
from Eltﬁ'hl'ldﬂ supply stations throughout the United States and Casnada, the installation of generating units
for both these gases was declded upon, A 200-1h. acetylene generator with its complement of compressor and
holder as well as an cuygen generator-holder-compressor unit, were installed forthwith, The elestralytic method
of manufactitnng osy¥pen was displaced in this construction by the old-time chlorate-of-potash process, as the
latter is considered more peactical fof 4 remote natallatlesn of ehia kind.



MOTOR-CAR GASES IN TUNNEL CREATE PROELEM
By JOHN ANSON FORD

UTOMOBILES are now used in such

great numbers that cities maintaining
street-trafic tunnels are finding in many
instances that they have a new and diffi-
cult problem on their hands because the
poisonons gases from the motor ears have
so increased in amount as to almost fll
the passageways., The situation 15 one
that was unknown to the engineerin
world a few years ago, The lack o
precedent to guide officials in handling
this problem was forcefully brought to
the attention of the engineering depart-
ment of the eity of Los Angeles when it
was discovered a fow months ago that
the Third Street tunnel, near the heart of
the retail district, had become a menace,
Tests showed that carbon monoxide ac-
cumulates in this 1,050-ft. bore in such
large guantities doring rush hoors, as to
seriously endanger the health of persons
passing throngh the tunnel. The fear has
even beeu expressed that some person
with a weak heart may some day suffocate
while passing through this tunnel when
it is filled with slow-moving machines,

Inquiry by Maj. John A, Griffin, city
engineer, revealed that while other cities,
notably New York and Philadelphia, were
working on the problem of keeping tun-
nels free from avtomaobile fumes, no eity
yvet feels that it has fully solved the prob-
lem, nor is the best method of remedying
the new evil definitely known,

What is of particular interest at this

Lefy: Tlustrating the Methad of Tu:inimhe BKir im ¢
to Determine the ount aof an:l

It Carries. Right: Making atory Test of a

he Tunnel
SFICES [Enl:dl'l- Which

Bample of

Air 1o Determine the ﬁmnunt nE Carbon Monoxide It Centains

!
F
|

E-ll: Enirance ta Third Sireei Tunnel, Bhow-

ing the Manner in Which Motor Vehicles

Line Up in This Poorly Ventilated Passajre-
way When Traffic Is Heavy

time are the methods which have
been followed in investigating this
new problem and the new data
obtained as to the condition of
the atmosphere in this tunnel
{which may be regarded as typ-
ical of many), and the effect of
traffic on the temperature, etc.
Facts regarding four important
aspects of the problem have been
gathered: the amount of earhon
monaxide in the bore when traffic
iz heavy, the amount of dirt and
other foreign substance found in
spgpension in the air, the effect
of mator traffic on tunnel tem-
peratures, and the variations in
trafic during different times of
the day.

In making tests to determine
the amount of carbon monoxide

383
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int the tunnel it was found, rather strange-
ly, that the stratum of air next to the
floor of the bore showed the highest con-
tent, the test showing 041 per cent, or
| Pure

approximately 4 parts in 10,000,
CO is lighter than air.}) At
the height of 7 ft. there was
no appreciable amount of
earbon monoxide, while
within a few inches ot the
top of the tunnel the earbon
monoxide content was 023
per cent, While the en-
gineering department ot the
gity does not accept these
hgures as final, since it pro-
poses to continue its tests
ever a considerable period.
they undoubtedly give ap-
proximately the condition
of the atmosphere as it is
much of the time during a
week day.

POPULAR MECHANICS

showed that approximately 13,300 meotor
cars pass through every 24 hours and that
during the rush hour in the evening they
utilize the passage at the rate of 930 per
hour. These cars travel at an average
specd of six miles per hour,
and the average gas con-
sumption, according to care-
ful estimates, is at the rate
-of only six miles per gallon.
Using these figures as a
hasis of computation, it is
found that 31%5 gal. of gas-
oline are consumed in the
tunnel per hour, This large
total explains why there is
such a very dangerous car-
hon-monoxide content found
in~ the passagpeway. The
fact that carbon monoxide
i5 slightly lighter than air
would lead one to suppose
that the tests would show

These percentages do not
mean anyvthing to a lavman,
however, until it i3 learned apd 8
that 05 per cent, or 5 parts
of carbon monoxide in 10.-
000, is sufficient to produce giddiness after
breathing for half an hour; .10 per cent
will make the breather unable to walk,
and .20 per eent will cause a person to
lose conscipusness. In other words, the
condition as shown by the preliminary

tests of the air is dangerously near the
point at which

Apparatus Which is Used to De- oy
termine the Amount of Bolids

alublg Matter Floating in
the Air in the Third Strest ‘%un
nel at Los Angeles

the most of this poison gas
the top of the tunnel
That the contrary is the
ease is due, it is believed, to
the presence of other and
heavier foreign substances diffused in the
air. These result, in part at least, from
imperfect combustion in the antomaobile
cvlinders,

In addition to the serious menace re-
sulting from the constant discharge of
such large quantities of the poisonous
carhon-monox-

pedestrians or : . P

automaohile pas-
sengers in delh-
cate health
might suiTer se-
rious resules
from passing
through the
tunnel.  While
no laboratory
tests yet show
higher tests,
there is reasom i
to suppose that =
heavy auto traf- 3
fic, when stalled

ide gas in the
tunnel, there is
the problem re-
sulting from in-
creased temper-
ature, Fortu -
nately, if the
wind is inm the
right direction,
the resulting
movement o
the air keeps
the tunnel cool
and awtomatic-
ally drives out
the foul air, Bot

in the tunne]l |[EESEESEHERET ERTRIS : SR e muceh of the

tor 54:1'1:1:.11 TN o oss Section of Third Birect Tunnel, Showing Installatlon of One time, notably

utes, as 1% 'ElftEI:'I of the Proposed Wentilating Sysvems: Percentapes Skow Amount I.'I'lg.:'l‘ll'. and morn-
of Carbon Monaxide ai Various Levels, Revealing the Unexpected

the case during
rush hours, pol-
lutes the air to a point where it is even
mMore POIE0NONs,

This phase of the question is being
studied with particular care. The length
of the tunnel is 1,050 ft., and its air con-
tent abouwt GOO000 ¢u, ft. A careful count

Fact That It Is Higher at the Ceiling than at the Floar

ing, there is lit-
F tle or no wind
and the tunnel bhecomes suffocating, If
J1Va gal. of gasoline were burned in the
bore after both ends had been sealed up
s0 that there could be no change of air,
the eombustion would thearetically ralse
the temperature 283°F. As a matter of
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actual experience the excess above normal
amounts to only about 40°, according to
temperature tests made at various points
in the passageway. Calculating the nor-
mal at 70°, this is sufficient to make the
tunnel almost unbearable. Reports re-
ceived by Major Griffin from engineers in
other cities indicate that the increase in
motor traffic 15 also rcsulting i similar
temperature problems 1 other miach ueed
vehicular hores,

The serions effect of the carbon mon-
oxide in the air and the high tempera-
ture resulting from so much combustion
ig illustrated in the experience of work-
men who undertook to plaster part of
the tunnel's surface. These men were
made sick within Frr:n{h of one to three
honrs.  When it 15 remembered that an
average passenger automohile discharges
approximately one cubie foot of carbon
moenoxide per minute (as shown by tests
made for the New York and New Jersey
Tunnel Commission, which data were
kindly furnizhed Major Grifan) it is easy
to sce why workers in the Third Street
tunnel were overcome,

Next in importance to the question of
poison in the air and abnormal tempera-
tures resulting from heavy motor traffic,
is the question of pollution of the air
with various solids, minute particles of
which are constantly agitated by the
movement of automobiles Ihrmlg% the
tunnel. By using a special picce of motor-
driven apparatus, designed for determin-
ing the foreign content in the air, it has
been possible to gauge the extent of un-
desirable material in this tunnel, What
the Los Angeles investipators used was
rather roughly made, but it proved satis-
factory. In making these tests, the de-
vice iz set down in the tunnel and allowed
to run the desired length of time, corrent
for operating the motor which draws the
air through the apparatus being secured
from near-by electric lines. Within the

case holding the apparatus is a glass bulb
with a eurved neck and immediately above
it i the electric motor, which drives an
air pump. The latter draws the air
throngh the neck of the botile which is
partly flled with water. The air is there-
upon mixed with the water, forming a
hne spray when it reaches the enlarged
cection of the glass flask.

The apparatus operates somewhat like
a common air washer. All forcign matter
and soluble matter iz daken out of the
air by the intimate contact with the water.
A meter indicates the enhic contents
pumped through the neck of the flask.
The apparatus can be operated until one
feels that he has secured a truly repre-
sentative sample of air, The next step iz
to determine the guantity of foreign mat-
ter in the water, either by evaporating the
water "I.T'I:l'l hmf.;hmg the balance., or by
comparing it with previously 1}n|mre:1
turbidity standards., This equipment is
known as the Palmer air-spray apparatus.

_Adfter careful investigation the city en-
mneering department has drawn up gen-
eral specifications for different means of
remedving the bhad wventilation., The se-
lection will be up to the eity council, and
its choice will depend on the amount of
money that it is willing to spend. One
proposed expedient which undoubtedly
would improve, if not entirely rectify, the
present evil, is to install a series of electric
fans close to the top of the tunnel, all
pomting in one direction, These would
materially aid ventilation. Another and
maore expensive proposal is to construct &
ventilating duct beneath the floor of the
tunnel and connect it with the hore by
gratinge installed at suoitable intervals,
Supplementing this main vent for foul air
wotld be branch vents connecting open-
ingz in the sides and top of the tunnel,
with the ducts helow the foor. Rlec-
trically driven fans would force the air
throngh these wvents,

THROAT PHONE TRANSMITTER
DISPLACES THE MOUTHPIECE

One of the most recent developments in
the art of telephony ig a telephone with-
out a mouthpiece. Moreover, the suhb-
stitute dor the mouthpiece i also an 1n-
provement, as it is entirely unaffected by
external noises, and with it a telephone
transmits and receives messages just as
audibly in a boiler shop as in a parlor,
The transmitting is done by means of a
small microphone that rests lightly against
the side of the throat, and is connected to

The Hew Telephone Trans-
feraphone R-:Hl]ﬂg' agminst the
du- of the Threat Instead of a Huu:lﬁ_m:-. Bhawn in

Hudl from the Right:

hat Has a

Use, and Successively as Part of Type and of &
Desk
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the recéiver by a bar of suitable length,
Where this bar joins the receiver i a
short bracket from which is suspended
an ebonite handle, the lower end of which
is connected by wires to the telephone,
On the receiver is a suspension ring for
hanging it on the telephone switch as of
old. This throat-microphone transmitter
is of British origin, and it was used
extensively during the war by the Royal
Air Force.

RUBBER STRIP MENDS
WORN TIEE TEEADS

By means of a rubber strip, the inner
side of which is in the raw state and the
outside cured, a2 San Diego inventor claims
a quick and effective repair for worn tire

Windimg a Patented Rubber Strip Clroumberentially
about the Casing Is a Mew Method of
Repairing orn Tire Treads

treads that will inerease the life of the
tire hy LK miles, The strip i3 wound

circumierentially around the casing like
mending tape.

MECHANICS

BUILDING TO WITHSTAND - .
EAERTHQUAKES

In diseussion of building in countries
subject to earthquakes it has been sug-
gested that the form of the structure
should be that of the inverted box so that
all parts will vibrate as a unit rather than
cach part separately. Attention 15 called
to the wonderiul resisting power of the
old Japanese temples which, because of
their elaborate interlocked construction,
have been able to stand the wibratory
strain of earth tremors for ages. In some
districts of Japan the houses are huilt
entitely without foundations. The sug-
gestion has been made that unit dwellings
might be positioned on rollers with spe-
cial concrete fAooring. In general, con-
struction demands that the walls he as
homogenous as possible, having their
Eruatgﬁtdleng‘th in the direction known to
e comncident with vibratory travel. Chim-
neys should be independent of the rest
of the structure. Rounded windows are
less liable te transmit cracks than rec-
tangular ones, The practically monolithic
houszes of the island of Santorini, in the
Aigean Sea, are #aid to embody these
principles to some extent,

COUPLE MARRIED IN AIR
BY WIRELESS PHONE

A brand-new use for the wireless tele-
phone was discovered recently when a
minister could not be found to brave a
balloon ascension tor the purpose of mar-
rying two air enthusiasts who had decided
that they wanted to be married in the
region of the clouds, Accordingly the
wireless telephone was hit upon as a solu-
tion of the problem, and the minister was
enabled to read the service in his study
while the couple soared a thousand feet in
the air, Standard instruments were used.

Lefe:
Marri

—

Adjusting the Wireless Receiving Sets to the Heads af & Proapective Belde and Groom Wha wore

Recently While Suspended from the Balloon Shown in the Middle Picrure. The BMan at the Right

with the Feceivers Strapped to His Ears [s the Parson Who Copducted the Service from His Study
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Scenic Creatfon of a Movie Manufacturer to Give 3 Fhote
Left In the Wiew

ng Stream: To the

397

anhm Reproduction of a8 Castle on the Bank of a

hat Faced the Camera, IHd. ta the Right

1z a Bide View Showing the Skelevon Mature of the Structure

MOVIE PHOTOGRAPHERS ARE
TRANSFORMERS OF NATURE

Many ingenious expedientz have to be
resorted to by movie manufacturers to
depict scenes altogether foreign from their
actual surroundings. This art of photo-
graphic reproduction involves a species of
landscape transformation compared with
which the most elaborate landscape gar-
dening 15 mere child's play. In one case
the effect desired was a castle located on
the bank of a gushing stream. Nature
had not provided the stream, so art had
to do it. Advantage was taken of the
existence of an outlet from a dam, with
a steep rocky hill beside it. Agamst this
hill the castle was built in skeleton fash-
ion, only the front that had to face the
camera being finiched. Behind thiz the
actors, standing at different levels on the
hillside, appeared to be in the rooms at
various parts of the ecastle. Then the
water was allowed to rush from the open-
ing in the dam, and the result was the
picture desired.

BY SPRAYING PLANTS UPWARD
THEY ARE WELL DISINFECTED

Insect pests that do most harm to food
plants generally attack the underside of
the leaves, and therefore in spraying such
plants, with insecticide it 15 moch more
effective if the spray strikes upward than
if it falls downward, as from the nozzle
of an ordinary hose. There 1s now an the
market an implement which sprays from
the ground upward against the lower sides
of the leaves, and the solution, in falling
back to the ground, also sprinkles the

upper side. The double noezzle of the
sprayer runs on a small wheel at the end
of a pipe boam, the other end of which
15 connected to a small tank containing
the insecticide under pressure. Between
the two nozzles at the wheel is a steel
chare that lifts trailing vines from the

The l?tlzmtnt Sprays Plants from the Ground l,.I'p-

ward & Two Nozzles at the Wiseel are Connected by

the Pipe to the Tank That Contains Insecticide nnder
Pressure. A Valve in the Pipe Caonmtraols the Spray

ground into a position for receiving the
spray on the underside,

dl A tablet which renders water safe for
drinking has been prepared by the Chi-
cago Health Department for the nse of
CAMpers,
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MACHINE WINDS ARMATURE
IN TWENTY MINUTES
A machine that will wind a 1-hp, arma-

ture in 20 minutes i3 the claim that is
made for a new armatuee winder, If this

This Mackine, Operated by Hand cr Power, Winds a One-Horse-
power Armature in 20 Misutes, The Aremasure Is in Position on
the Right, the Wire Spocl and Winding Apparatus above It

claim is substantiated, it will certainly be
a great time and labor saver in repair
shops and small factories. The machine
weighs only 65 1b, and may be fhtted
with either a wheel or a pulley to be
operated by hand or by power. 11 i3 made
to wind any standard make of armature
up to 1 hp. without removing the com-
mutatar,

MECHANICS

TUNNEL OF TWIN STEEL TUBES
UNDER THE ELBE AT HAMBURG

A tunnel composed of twin tubes, 20 ft.
in diameter, 26 ft. 3 in. center to center,
and 1,500 ft. long, has been recently con-
structed under the river Elbe at
IHHamburg, Germany, The tubes
are built of six steel segments,
each of a girderlike cross section
with a web, 10 in. high, and two
flanges, the bottom one wider
than "the top, having side Hanges
for riveting them together to
complete the circumferential wall
of the tube, Theze are in lengths
convenient for handling, and have
end fanges for riveting one to the
other. In all the connecting
flanges are grooves into which
lead is poured to calk them.
Each tunnel has a central road-
way 6 ft. wide, and two sidewalks,
The traffic is in one direction
only. At each shore end of the
tutinel there 18 a eirenlar shaft of
72-ft, inzide dizmeter, sunk from
the surface, and containing three
elevators 10 by 33 fr. for we-
hicles, and three others for pas-
sengers with a capacity of 7,000
in each direction every half hour.
The shaft at the ¢ity end of the
tunnel 15 built of reinforced con-
crete, with a circular superstruc-
ture roofed in with a glass dome,
under which is the hoisting ma-
chinery for the elevators. At the
harbor end of the tunnel, the shaft had
to be sunk through water-bearing sand
and gravel by means of compressed air,
and iz composed of a double-walled steel
eylinder of 85-it. outside diameter, the
space hetween the walls being filled with
concrete.  These walls were built in sec-
tions which were riveted together as the
work proceeded.

MANCHURIAN GOVERNOR'S AUTO STEEL-WALLED FORT
BY GEORGE F. PAUL

'ﬁﬁ,? HEN the governor-general of Man-

churia tides abroad in his land, he
does not select an easv-going carriage in
which he might Dbecome an easy target,

hut instead he suommons a luxurious
limowszine that in an instant can be con-
verted into a  steel-walled fort proot

against bullets and bombs,
The interior of the car presents a most
luxurious appearance, for the panels are

of inlaid mahogany; the fttings and all
metal of the tonneau are of silver and
cloissonné, and the upholstery is purple
and gold mohair.

But when it happens that his excel-
leney General Tsan-Tso-Lin is in danger,
the car can he quickly transformed into
a speedy citadel. The body itself is built
of chrome-nickel steel, and inside the top
are chrome-nickel steecl shutters that slide
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Limousing
FPleasure
Meohair, into an Armared Car with Exterior

down on roller bearings and cover the
windows. Another steel shutter rises
from the partition between the tonnean
and the driver's seat. A Colt machineg
guni can be taken from under the driver’s
seat and fastened to a special bracket buile
at the right-hand side of the cowling.
Two loopholes open on each side and two
more at the rear, and avtomatics or rifles
can be fired through them.

swivels are fastened above the running
board with belts provided, so that three
soldiers can he strapped to each running
board with their hands free to handle
WEADONS,

Because of the great weight of the car,
it was necessary to strengihen the whole
frame of the vehicle, All windows were
made of a slass that will not splinter
when struck by a bullet. The total cost
of the machine was in the neighborhoaod

of 33,000 doliars,

MICROMETER REFPLACES
PLUG GAUGES

A micrometer has been devised which
enables the operator to measure directly
internal cvlindrical surfaces to 0001 in.
thereby eliminating the blind working of
holes as is ordinarily obtained with “go”
and “no go” plug ganges in production
work.  Four measuring jaws resting on
flat ineclined surfaces are supported and

the Gaviros-Geaeenl of Manchuria Whichoas Shown, kas been Quickly Convertad fram & Luxuricus
r; with an Interior of Inlaid Mahogany and Silser Trimmings, Upholstered in
Et:d Bullet-Proof Walls, Armed with a Colt Machine Gun

le and Gold

held in alinement by close-ftting dovetail
elots in the micrometer body, which 1s
maovahle by means of a micrometer screw.
The jaws are so ground as to give a line
contaet on the sdrface being measured.
A longitudinal movement of the bod of
005 in, increases or decreases the diam-
eter of the jaws 001 in. A knurled cap at
the rear end of the sleeve 13 graduated
into 100 parts, Rotating the cap so that
one serration passes out of alinement with
a zero notch on the stationary part of the
sleeve and the next is brought into aline-
ment, increases or decreases the diameter
of the jaws 0001 in. A full turn of the
dial changes the jaw diameter A0 in.
which is further indicated by 010-in,
eraduations on the shank of the handle.

-
. | e

Internal Micrometer and Master P-Inif-n

: Microm-
to 0001 Inch, for Inside

eter Readings U
g, are Aforded

Measu
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TURBINE AUTO WASHER CLEANS
WITHOUT HARMING FINISH

One of the deleterions effects of cleans
ing an automobile by means of a hose
1]'1.3 hEE‘I'.I “'.IEI ‘I.l."hi:'l!'l d sEream Df waler IS

Upper Right Corner: Turbine Asts Brush, Center
View: Fosce of Water from Garden Hose Hewvolves
and Sprays Brush fer  Cleanin Bottom  Picture:
Brush Disassem

p]Eed directly ag‘aiu:t the car the dirt and
grit are forced in grinding action over
the surface, dulling and destroying the
finish, A mew device attached in place
of the ordinary nozzle consists of a small
turbine motor which sends a spray of
clean water through the exhaunst over a
revolving brush, eliminating any abra-
sion, and softening and removing the mud
mare quickly and easily than by hand-
sponging methods,  Brushes of various
textures are furnished for different parts
of the car. It i3 claimed to be especially
useful in reaching corners and the ordi-
narily inaccessible places of wire wheels
and other parts of the machine,

UTILIZING RUBEER SEED
FOR OIL

With a view to making commercial use
of tubber sced for other than plant-
ing purposes, a mill has been established
in the Duteh East Indies for erushing the
product and thereby grinding out the oil.
While experiments conducted many years
ago by the Tmperial Tnstitute determined

POFULAR MECHANICS

the fact that the oil has many of the
properties of oil of linsced, and is there-
fore useful as a component part of paint,
and for other purposes where linseed
oil 15 used, it was not until last vear that
any commercial use of the discovery was
made. As there' are now more than

<L aeres under cultivation of the

rubber plant in the Dutch East Indies,
production of the seed is much greater
than is needed for extension planting. In
determination, therefore, of making fur-
ther commercial use of the seed, an ol
mill was built at Malaya, and during the
last year several consignments of the prod-
uet were shipped to Europe and sold at
good ril:t::s. The new utilization 15 ex-
pected to increase.

REMARKABLE PHOTO OF TOWER
IN THE ACT OF FALLING

As part of the work of razing a church
in Toronto, Can., to make way for a streeg
extension, the old tower had to be de-
molished, It wasa Very substantial strue-
ture, with walls two feet thick, which were
undermined so as to ¢ause the whole tower
to fall at one time. An enterprising pho-
tographer made preparations for the event,
and succceded in obtaining a very remark-
able picture of the tower in the act of
falling, showimg the heavy walls crum-
bling and the tower leaning over m the
first stage of its collapse,

Church Tower at Toronto FPhotopraphed Just as It

Began fo Falli The Walls had been Undermined in
Conmection with Siwreect Improvements Requiring the
Razing of the Church
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Above: Bhowing Heow Wertical  Side Brush of :MU]liF‘t-Uﬂ:lt
Street Cleaner is Elevated When Machine is Sweeping Center of
Street. It iz Controlled by Means of the Bent Hand Rod on tha

Bide, Left: Close-Up of Side Brush Demonsirating ¥oke Throw
and Flexible Couapling, Below: Sweeping ;

near Curbing

MULTIPLE-UNIT SWEEFPER CLEANS STREETS

A motorized strect cleaner, operated by
the street-cleaning department of Cincin-
nati, has the spccial feature of a gutter
bruzh which rotates at the side of the ma-
chine in a plane parallel with the walk,
msuring that those portions of the pave-
ment adjacent to the curbing are swept
clear of dirt. The brush is raised or low-
ered by the driver by means of a hand
lever accessible from the seat. This side
sweeper is in addition to a regular re-
volving brush beneath the machine, which
sweeps the dirt into a pan leading to a
large tank mounted over the front axle.
The cleaner is also equipped with a motor-

driven pump which forces powerful jets
of water to either side of the machine to
a radius 40 fr. wide for Hushing the street.
Still another feature is a sewer dredge by
means of which sewers are cleaned of im-
peding débris. A large suction hose is
inserted into the strect aperture by the
driver, while a second man stands by and
directs a stream of water from a pressiire
main into the hale to stir up the sediment.
In this manner two men with the machine
suffice to do in half an hour the work
done formerly by six men in a full day.
The device is three-wheeled and 1s steered
from the rear.
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VALVE FOR FIRE PROTECTION
IN OIL-BURNING SYSTEMS

. In cil-burning boilers, more particularly
fluid-fuel pressure systems, there is al-
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ways a possibility that the fuel pipe may
burst under excessive pressure, with a re-
sultant leakage of ol that 15 a frtqunnt
caunse of fire. It iz for this reason that
there has been devised a new safety valve

that will instantly stop

l HTROLLING CABLE

| To HOILER TO OVEAFLOW

STEAM
VALVE OFEN

RESSURE
VALVE CLOSED

| T =T -
Safery Walves for Fire Protection Shown in Neutral

L
VALVE OPEN

tion: Walve to Ledt
Is Wide 'l:rgan Center Dne iz Closed to the Relief Line and That o
ﬁl&]‘l‘t Igz Open between Pomp and O Tank

the flow of oil, and that
can be controlled from a
distance, It is specially
adapted for uvse ahoard
ships where oil-burning
power plants are becom-
ing so common. I'n this
case 1t 15 controlled by a
cable which iz connected
to a lever on the wvalve
that makes three move-
ments at one and the
same time, shutting off
the steam and the oil,
and relieving all pressure.
The other end of this
controlling cable may be
in the wheelhouse, and
therefore within reach of
the officers or men on
watch, and at the same
time may be reached
from other parts of the
ship, either forward or
aft. One jerk of the
controllingeable is
enough.

TO OIL TAMNK

CLAMF BINDS RAILROAD-CAR
WHEEL TO RAIL

A clamp, designed as an adjunct to the
rebrassing of railroad-car hot boxes, con-
sists of a C-shaped frame having a ]nvrcr
jaw which is serrated and an vpper arm
through which passes a rotatable screw
acting on a sliding member that forms the
upper jaw. In the process of rebrassing
a journal, the lower jaw of the clamp is
placed under the outer flange of the rail

l.TH-:I
I!I Up al
Box, as Shown at Righe, %:r Rf.-hr wru

Left: Close-Up af Clam
Railroad Car to Track

Bind Wheel aof

and the sliding jaw screwed down on the
cat wheel, thereby eliminating the dislo-
cation of the wheel from the track ordi-
narily caused by jacking up the journal
box. With the aid of the clamp one man
i5 said to be able to change the brass in
less than five minutes,

NAVAL GUN-FIRE “SPOTTERS”
TRAINED ON MINIATURE SEA

Distinctively American methods of
training arc given credit for the remark-
able accuracy of pun hre exhibited h-],-' our
zeqn fighters 11111‘1!15. the late war. It is as-
serted that in over 100 surface engage-
ments not oine American  vessel was
worsted, Two, “dry-land™ systems, one of
which was degeribed in the March, 1919,
issue of Popular Mechanics, are used. In
both of these, the principles are the same,
but the later method 15 the more realistic,

A tank, representing the ocean, contains
a movable target in the form of a minia-
ture submarine which can be made to
submerge, suddenly appear in unexpected
guarters, navigate the surface, and, in
short, perform all the evolutions of
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The Dry-Land Method of Training Nawval

Gun-Fire *“Spotters” for Fighting Sub-

marines: The Platform at the Right-Hand

End of the I.nn_; Tank Represemts the

Bridge of a 3hip, Where Spotter is
Stationed

which a U-boat is capable. The
“spotter” undergoing training is
stationed on a plattorm shghtly
above one end of the tank, so that
the optical effect i3 similar to that
produced by looking across a wide
expanse of water from’ the bridge
of a vessel. The target is caused
to emerge suddenly in an unex-
pected place, wpon which the
spotter must instantaneously eal-
culate its range and deflection
—distance straightaway and to
the right or leit—and ecall the re-
sult of his caleulations to a “gun-

The Men at the Sides are Using the Bub-
morged Maovable Air Tubes to Show with &
BEubble 1the Range and Deflection Called by
thke “Spotter.” Lefi: The Movable Air
Tuhe Shown in the Empty Tank

ner.,” The latter then “shoots™
a bubble of air bencath the sur=
face of the water, at the point
designated, a submerged movahle
air tube being used as a “gun”
The bubble, breaking the surface,
indicates the accuracy of the
“zhot.” Seldom is the first shot
a “hit,” and it is the spotter’s
diity to estimate the distance that
it is “off the target,” and eall the
necessary corrections to the gun-
ner, The spotter is credited with
a hit when the bubble rizes di-
rectly under the submarine.
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A PHONOGERAPHIC SUITCASE
REPRODUCES DISTANT MUSIC

Music by wireless is nothing new, but
up to the present it has been necessary to
go to a receiving stdtion to hear it. Now
the receiving station can be carried to the

P!rﬂnfriph.l: Buiicane n'.?iﬂ. Bhowi the Electrical

ﬂhl]? Makes It.a ﬂnmpI:lit E.II:'.I.'D-\.EbI:-:I.\ﬂ-

ing thit, az Well as Its Mean= of &mplifying the
Boind Waves Received

hearer, so that the music is not only wire-
less but also transportable.  This nowvel
kind of rceeiving station outwardly ex-
actly resembles a suitcase, and 15 equally
portable, weighing barely 30 1b. Inwardly,
- however, it is altogether different, being
ftted with a complete radio outfit, con-
sisting of six electron tubes of special
desipn, two filament rheostats, a stabilizer
for adjusting the device to maximum
sensitivity, a tuning condenser for adjust-
ment to the wave length of radio-tele-
phone transmitter, an A-battery of two
4-volt dry cells for supplying flament
current, two 20-volt B-batteries for sup-
plying plate voltage, three tuned radio-fre-

The Phn-nng'rlphr_ Buitcase Closed asz It Operates, the

Eectangular O &:n.m: in the Side Being All the E!pﬁl-

tre That Is Mecessarv: Tt s Staried by a Button
near the mdle
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guency transformers, grid leak and con-
denser, and two andio- fraqum:y trans-
formers. Inside the .fmltl:a@e COver, act-
ing as an antenna, is a receiving coil
of No, 2B gauge copper wire with 21
t1.':1;‘1:l!»'.j as well ags a horn and a tt]cphum:
receiver. The device has a range of
about eight miles. The phunngTaPhic
suitease performs when closed, and 1t is
started by turning a button near the
handle that is connected to the inside
cwitch. Another button outside the suit-
case adjusts the stabilizer to maximum
Sensitivity.

COMPRESSED-AIR CONNECTION
AT SWITCH IS CLEANING AID

Although cumprvr:sstd air has been used
as a eleaning medium for years on indus-
trial motors, its application to antomatic
switch :I1.Etth..h‘rl1':ﬂ:l'h 15 new and interesting.
The car lines of Oakland, Calif., arc
equipped with e]emrﬂ-pn::umatin switch
controls, and accompanying the switching
mechanism i85 a compressed-air connec-
tion. To this, a hose with a small pipe
nozzle is attached. The operator directs

sanil-Air Meckaniam  Weed for
l",JnnL-n.-[ Swdiches in Oakland, Califormia, in Caon-
nection with Elm:tn:! Pneumatic Switch Comtrol

Air Hoee and C

the pipe into the tighter places about the
device and accomplishes a very thorough
ioh of cleaning. After the surface coat of
dust has been blown away, a film of oil
is applied and then similarly removed.

MOTOR-CAR CANTEEN FURNISHES
A WELL-LAID DINNER TAELE

Long motor trips will be made with
more luxury and independence in the fu-
ture by the use of a new motor-car can-
teen, recently brought owt in France, the
tourists’ happy hunting ground. When
not in active service'it is a plam sguare
wooden box, abont 3 ft. long, 2 ft. high,
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The Mew French Mo-
tor-Car Canteen with
Ita Telescoping Legs
Opened Out

E The Tap and Sides of the

% Box Truiroed Down as the
| First Step toward the
Laying of ths Table

E'| Card Table.

Above: The Table Fully
The fArticles
and the Box Contaiming
Them Removed, Leaving a
Ta the Hight
I3 the Canteen Packed, wath
It Legas Foliled Up

Laid. Lefi:

and 18 in. wide, with a substantial metal
handle at either end. Directly below each
of these handles is a small metal bar
which, when pulled out, releases from un-
derneath the box four telescoping legs,
strongly braced to the box. The top and
sitles of the box are then turned into o
horizontal position, revealing in the in-
terior all the paraphernalia necessary for
a full-sized meal for a full complement of
car passengers. The equipment includes
an embroidered tablecloth, a complete
dinner service in silver: in short, every-
thing necessary to furnish, beneath the
shade of the old pak tree, the most de-
lightful kind of aliresco repast. After
the meal the box contaming these articles
can be repacked and removed, leaving
then a perfect card table for a fitting ac-
companiment toe the after-dinner smoke.

EENEWAELE FUSE HAS3
AUXILIARY COIL

A renewable time fuse has been de-
wveloped which embodies a powder-packed
element, gas vents, and metallic mndicator,
with the addition of an auxiliary coil
inclosed in a renewable cartridge, ftting
into the fuse ease 2o that connection is
made with outside terminals which are

wired for front connections, with knife
blades for cirenit completion on panels
and switchboards, The auxiliary is read-

. 1ly mstalled, and the unit snaps into place

i the staindard fuse Bblock. The fuse
iz for the purpose more particularly of
assuring positive protection to multiphase

Above, Left: Resewable Fuse Wired for Front Con-

oections; Right: Replicement 'f.‘-arlndfm Hottom

Ficture: Fuse Fitted in a:amm Block for Back Caons
IRECTIGILS

motors and eirenits, and to eliminate pos-
sihility of a multiphase motor running as

a single-phase. In this manner positive
protection ig afforded on all loads.



CREEK IN BUFFALO MADE INTO CLOSED SEWER

VERY unusual civic enterprise is be-
ing undertaken in Buffalo, in the

An Entire Emﬂ 1‘11-1 had to0 he Excavated to ﬁtmnmndt:z the Mew Drain
ar Sewer: s Condition of the Street Puts the Hesidenta to Temporacy
Inconvenience, .*md Pu.'rtltullrlj' Bubsects Them to Danger in Case of Fige

form of the transforma-
tion of a rocky creek nto
a city sewer or drain.
The undertaking involves
the conversion of a wind-
ing rocky-bedded open
creek into an  inclosed
%id.l:r constructed flume,

ft. square, which has
to be properly graded
and directed for miles
through a new residence
section nf the ecity, in-
volving in some places
deep excavations, and in
others the erection of
large concrete tunnels,
There will be an enor-
mous amount of blasting

. R veel Kai
and dredging under mast T e vpon 8 g

Oneg Section of the
All In Place,
T 5 Bection

The Permanent Mavable Steel Form Is Ready for Po Paurin
Concrete Tunnel Heef, The Rllniﬂda[ Siecl Rods
and the End Beards Form the Boundary of
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dificult conditions, both on account of
the hard rocky nature of the

bed of the
ereek, and also on ac-
count of the volume of
the water in it, which is
constantly varying with
the changing weather
conditions. The eon-
struction of the concrete
tunnels will be a eom-
paratively simple matter
as this 15 being greatly
facilitated by the use of
a device, in place of the
customary wooden forms
for the concrete, that
may be deseribed as a
permanent steel form for
a section of the tunnel,
and is moved along from
point to point so that, in
effect, the tunnel is con-

The Permanent Movwabkle Form for FPouring the Reinforced-Concrete Arches,
Compased of Btructural-Steel Trusses Supported upocn a Mavahle Carriage,

The Trusses Are Pivated on Their Bupporiz
for Adjustment Purposes

structed In consecutive

sections.

It is proposcd to
dredge the Great Pass at
Alexandria, Egypt, to a
depth of 45 ft., to accom-
modate seapoing vessels
up to LOOD ft, in length.
The present docks are
long enough to take care
of beats of this length,
but the depth of the
water cannot he in-
ereased beyond 32 ft,
which iz less than that
required by the larger
cargo vessels when
loaded.
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- and in the Bachgroumd, Eaiering 4 Concrewe Tunnel Which had
Oae af the Dificulties Encoontersd e Comatructed for It
in Blasting and Drcdg‘lm&ﬂu: Creele:
A Sodden Rise in the ‘Water Level

The Flume Which will Form a.Sewer or Drain, Extending for Miles
thraugh the City af Buffale, 18 Seesn Partly in a Desp Excavation.

to

Ewamped This Excavator, and Pt i
It Oue ef Contmiseian I ?r,_ff

An Example of the Focky Excavations That
had io be Made in Placea by Means of Heavy
Blasting, The Side Walls and the Floms of

These Excavaticns have to be Trimmed

It had Subsided

Part ¢f the Creek kelng Prepared for Its Transformation

|t g Oty ZSewer: The I ed e, Beéen In he Fore-
pravnd, was Suhmierped by & Sudden Hise al the Creeck
Witer Level, and the Work cald Mot be Continued Uniil

F

T -

Another Part of the Cresk
Where ithe Woerk of Con-
vertkizg It inte &  Cirgy
Sewer 8 About Cam-
pleted. Thiz= has beefi
|dame by the Excavatorio
the . Foregrotnd, Which
Mowes Along as the Work
Propgresscs

1

J




408 POPULAR

TESTS DETERMINE EXPLOSIVE
PRESSURES OF DEPTH BOMES

Depth bombs proved to be the most
effective weapon of attack against subma-
rines during the war, and the navy is do-

The Testing Device far Depth Bombs, Showing, near
the Top nI the Guides, the Weight That Falls upan
the Bomb, Which is Placed on the Block Below

mg a great deal of experimental work
with them. These bombs explode from
the pressure of the water, and they have
a timing device that can be set to hre
them at any depth according to the
pressure. At an isolated point in a forest,
near Tacoma, Wash., experiments are be-
ing made to check the pressures for which
this timing device is set, Two high ver-
tical guides are erected between trees,
with a hard hlock at the bottom of them,
Between these guides there is a weight
that can be allowed to fall from varying
heights, The bhomhb to-be tested is placed
directly beneath this weight on the block
at the bottom and the weight is allowed
to fall en it. From the amount of the
weight, and the height it falls, the pres-
sure on the bomb is easily caleulated,

[ Utilizing the fact that floating oil kills
vegetation, a British oi] company is about
to carfy out an exploration trip in the
delta of the Orinoco by means of air-
planes,
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IMFROVED TRUCK FOR CARRYING
AND DELIVERING ICE CREAM

In transporting ice cream from the fae-
tory to the retailer there has always been
trouble in preventing the salt that is used
in the freezing mixture from getting into
the cans containing the ice cream, and
adding a decidedly undesirable flavor, be-
sides tending to melt the cream. To make
this mmpossible, a Chicago manufacturer
has constructed a delivery truck wherein
the freezing materials never come in con-
tact with the ice-cream containers, The
truck is divided into two compartments
that are surrounded and separated b
walls, lined with ashestos, and built hol-
low and air-tight, and that hold a partial
vacuum, which adds to the nonconducting
property of the asbestos. One of these
compartments is for the freezing mixture
of ice and salt, which is sufficient to keep
all the surrounding hollow walls at a very
low temperature. The other compart-
ment is packed solidly with the cans of
ice cream, which are accessible through
two small doors in each of its outside
walls, Thiz arrangement makes it impos-
sible for any contamination to get into
the cream, and the inventor claims that
it also furnishes means for earrying a
lzig:r load, and delivering it more rap-
idly.

COVER FOR DRINKING GLASSES
HAS SANITARY PROPERTIES

As a means of keeping dust, flies, or any
other contamination out of a glass or other
container filled with a potable liquid, there
has been produced in France an elastie
cover, It consists of a card disk that fits
the top of a glass, and which iz attached
to a larger disk of paper with corrugations
outside the card disk, so that it can be
folded down over the top of the glass
and form a dust-proof skirt around it
When not in
use the cover
is flattened,
and can be
carried in an
envelope. In
the coverthere
is a small ori-
fice, closed
when not in
use, with a
piece of tizssue paper. This can be opened,
and a drinking straw can be inserted
through the orifice. This sanitary device
iz of special advantage at puh1icririnking
places, such as soda fountains,




NATURE LOVER BUILDS HOUSES OF SEA SHELLS
R

-(_Thz Entire Burface aof This English Bammerhatsc 8
Imbedided with Shalls of the Whelk, n Sen Bnail Found
on Al Tempestote-Zooe Copsts,. Thus ks Formed a
Surfacing Which Is at Omnee Artistic and Duorable

The Artietic Seat Which Graces the Gar-
den of an English Home: Huoodreds of
Sea Shells were Imhbedded in the Cement
Burfacing with the Result Here Illustrated

The Shell-Adorned Aguario
the Smeoth

A summerhouse, aquarium, elaborate
garden seat, and other novel stroctures
with exterior finishes of whelk chells
grace the grounds of the residence of a
nature lover of Kingston, England. The
whelk is a sea snail found in abundance
on the coasts of all countries in the tem-
perate zoncs. There are many species
which differ greatly in size, most of them
closely resembling the conch shells 1o he
fr:-1|11r]yi11 thousands of American homes

and Wall Burrounding the Garden of an English Nature Lover: On Bunshiny Daye
dther-ol-Pear]l Eurface Gives Fise to Beautiful Celor-Lighting ERec:s

and gardens. The owner has long made
a hobby of collecting the shells, of which
he now has hundreds of thousands, and
imbedding them in the concrete walls of
lis buildings, They make a good building
material, as durable as the concrete, as
they are practically solid stone of great
density and hardness. On sunshiny days
the smooth mother-of-pearl surface re-
flects the light in myriads of beautiful
color tones, giving rise to dazzling effects.

209
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CONCRETE MIXER BLOWS

A concrete mixer of Swiss origin, into
which the batch of stone and sand is
emptied wet and which 15 equipped with
an air-blast arrangement for spraying the

Comcrete Mixer ol Swiss De-

Jgn: It Has the Feature of

an Air Blast Forcing Cement

into the Gravel and Coating
It Completely

bateh with cement, is

a new prodoct. At
each end of the in-
clined mixing drum is &g
located a hopper, The ™ ol

hopper at the upper
end holds the sand and
stone, while the lower
one retains the cement,

Copcrete Produced by Mew Process: There Are Mo
:nzlt:r of the Mixtore is Accounted for by an Air Blase Wh.l-;:h Bprava 1he
ving Mass of Band and Stone with Cement, Insurin

of Binding Material for Each Particle of

MECHANICS

CEMENT OVER WET MIX

At the base of the cement hopper is a
compressed-air inlet, and as the upper
hopper allows the wet bateh to drop into
the revolving mixer, the cement drops

— into the air bhlast and is
sprayed over the whirl-
ing mixture, gFiving cach
particle the proper
amount of the binder.
The resultant concrete
is consequently  free
from air holes, is abso-
lutely homogeneous,
amd shows remarkable
strength.

Alr Holes., the Homao-

El Proper Amgunt
ravel

HOOK LOCKS FOR LOGGING
CABLES

In the extremely heavy lug;_.,mg opera-
tions of Washington and Oregon, it i3 de-
girable that a hook be used on the hauling
cables that can be easily, quickly, and

safely locked, and that can be readily un-

Mew Lopgging Heook, in Open and Closed Positions,
Waed oo Bteel Cables in Western Logging Opera-
tons: A Spring Keeps the Catch in Flace

locked when desired, A hook designed
for this purpose is unlocked by pressing
forward a spring under the thumb of the
operator, Releasing the spring closes and
locks the hoolk.

PLANT THAT MAKES GAS
FROM STRAW ON FARMS

With fuel oilz and gasoline constantly
increasing in price, it is encouraging to
note that the production of gas suitable
for motor fuel from what is practically
waste vegetable material, continues to
make progress, In August and Novem-
ber, 1918, Popular Mechanies Magazine
deseribed the work that had been done
in Canada, where the idea originated, and
in November, 19200, an account was given
of work being done on the experimental
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farm at Arlington, Va. These gas pro-
ducers, like any other still, consist mainly
of a retort heated by a furnace, with a
condenser, or means of cleansing the first
products from the retort, and a storage
tank to which the gas passes.

In North Dakota there is now being
pat upon the market a producer specially
designed for farm use, made of steel lined
with asbestos, and entirely inclosed in
brickwork, Behmd this are the storage
tanks. 1t has been found by actual test
that these outfits will produce as much
as 12,000 cu. ft. of gas per ton of straw:
and that the ras will have a heat value of
as high as 469 B, The fact that it
hurns with a clear F,
blne flame shows
that the combustion
is complete,

The cleansing
process in the con-
denser  results 1
certain by-produets,
in the nature of oils
and tars, besides a
quantity of creo-
coted water, which
have many uses on
the farm and else-
where, The filtered
vegetable-straw  oil
haz been uwsed as a
motor fuel, and as
such can be used in
any engine desjgned
for running on
crude oil.
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STEERING-WHEEL HANDLE
GIVES ADDED LEVERAGE

A handle attachment for the steering
wheel is adjustable to the most comfort.
able driving position, and is intended for

Left: Showing How Handle, for Added Leverage id
Steering, is Slipped gver Marrow Part of Rim.  Right;
fi Spring ingide the Handle Helds the Side Lugs in
Tenslon against the Hook
added leverage on rough roads and busy
streets. A strong spring in the bore of
the handle casting holds a projecting lug
on either side in tension against the outer
part of the rim in opposition to a hook
which slips over the narrow gection in as-
sembling, A twist to the night enables the
fitment to be removed. A lining of felt
prevents marring.

e

The Plant That Makes Gas from El:l'l.i-'t ol Farmu:Tﬂ:: Stee]l Asbestos-Lincd S0 Is inelde the Brick Haous-

ing. At Its Side Io the Separater or C

1 il eneer
by Pipes That Stand behind the Still to the Storage Tanks for the Gas

Retains the Heavy Odle. and Which is Cornected
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POINT-CONTACT MAGNET PICKS
UF PHONOGRAFH NEEDLE

A clever little device, designed to facili-
tate the picking up of ncedles from the
_ holder cup of the
phonograph, con-
sists of an insu-
lated har magnet
with only the point
exposed. It is
maotinted in a sup-
port hinged to the
side of the cuap,
normally in a
vertical position,
Swinging down the magnet among the
needles, as a rule one only at a time is
picked up becaunse of the point contact.

COMMON EBAKING SODA WHIPS
STUEBBORN FIRES

Plain baking soda mixed with water
proved highly effective in extinguishing a

" dise or buildings,
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with a nozzle 10 ft. long. The soda solu-
tion was puomped into the burning fill
under high pressure.

The moment the chemical struck the
fire there was a terrific explosion that
threw tons of cinders high above the trol-
ley wires. Geysers of black smoke and
steam shot up to a great height. It took
a total of about 50 hours to subdue the
stubborn fire, some 16,000 Ib. of baking
soda being required. By the use of
this method the roadbed was saved, If
water alone had been used, the entire fill
would have heen washed down into the
valley, but as it was, the fill was held prac-
tically intact. The amount of water avail-
able from the village equipment was
strictly limited, far from enough to
quench the fire of itself. It was pointed
out in this connection that 1 gal of the
soda solution 15 equivalent in fire-extin-
guishing effect to 100 gal. of plain water
in fighting fires in coal piles or fills, or
free-burning material, such as merchan-
The soda solution 1s
mixed and applied by a

The RBallway Embapkoent of In-
flammakhle aterial Is Ahlaze,
and the Fire iz belng Subidued
with a Mizture of Baking Soda
Bzl Water Fumped through the
Huose at High Pressure

stubborn fire at Char-
don, Ohio, after other
ittethods to subdue it had
failed wutterly. A pine
trestle, M0 ft, long and
J) ft. high, had later
been filled with 2000 cars
of cinders, which con-
tamed mueh charred and
unburned coal. Furnace
slag hermetically sealed
this embankment. When
it was decided to use baking soda in fight-
ing this fire, the entire fill was a roarin

caldron. A regular 214-in, hose was use

FII'.

This Iz Hew the Railw

Tt will e Been T

simple mechanical device
that may be installed on
any ordinary pumgp.

In a fire at Nassau, N.
H. where 6000 tons of
coal had been burning for
three months, the men
trying to reclaim the coal
were wearing gas masks,
Carbon-monoxide gas
filled the atmosphere.
Conditions were like those
of a coal-mine fre, On
the first application of

Embankment Looked after the Extinction of the
t There Was Not Much Destruction of Material

this bicarbonate-of-soda solution, the fire
and heat were at once conguered and it
was no longer nccessary to use the masks,
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Thse Grain- gh-unlul Maodel has Delivered the Eigh: Bundles of Geain in the Form of a 5110:1: Out of the Cyhne

rical Cage Seen Above,

This Cage. Dirccted by

the Guides at Its Side, has M fram

the Enmr-u'w in Fromt., That Delivers the Bundles from the Binder

MODEL OF NEW GRAIN SHOCKER
OPERATES SUCCESSFULLY

Grain shockers, like corn huskers and
cotton pickers, have been a popular sub-
ject of invention for a long time, and
complete success does not seem to have
been yet attained. A new grain shocker
has recently been patented that has
already been demonstrated very success-
fully in model form. The shocker operates
in combination with any ordinary har-
vesler and binder, attached to which it
moves over the field. The harvester cuts
and binds the grain in the regular man-
ner, and delivers the bound bundles to the
shocker, which is connccted to it directly,
and runs along with it on a wheel mounted
on the farther side of the shocker, and on
a pair of casters at its forward end. A
series of pulleys and chains operate an
endless conveyor that receives the bundles
from the bhinder and carries them to a
sheet-steel cylindrical receiving cage onm
the shocker., When eight bundles have
been delivered, the cage is automatically
caused to travel to the rear of the
machine along two tracks, which are so
shaped that they simultaneously raize the
cage and rotate it so that it deposita the
eight bundles on the ground wvertically
arranged in the form of a shock., The
cage then returns to its starting point.

QUICK-CHANGE TIRE RIM
FOR STUBBORN TIRES

The new way of removing a tire from
the rim is to give it a bounce on the road
and off it comes, no tools heing neces-
sary, it is claimed. A set of two steel
hinges is riveted to the inside of the rim,
coftverting it into an expanding joint,
VWhen assembling, a kick on the threec-
art hinge toggles it back into its normal
lat position, expanding the rim into the
tire,

'!'1-“: Hinged $=¢t|nu af This Hew Tire Blm 15 for Ease
El: The Tire is Readily BE On and
l.'.}:E When 'I'Ju Rim I8 in the Collapsed Condition Shown
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HOMEMADE CHURCH CLOCK HAS
“GLORY BE TO GOD" ON DIAL

Among instruments timepieces require
about as fine workmanship as any, and

7

Country Church in England with_Clock, Homemade
from Scrap, and "Clory Be to Ged™ in Place of
Figured Hour Numbers cn One of Tts Dials

even a large chureh clock miust consist of
high-class material, finely htted and fn-
ished. In spite of this, a member of the
congregation of a small country church
at Wooten Rivers, Eng., has installed in

T, B "ﬂ"*..i
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the church tower a clock that he made
entirely out of “scrap,” such as parts of
disused and worn-out reapers, mowers,
threshing machines, and other implements,
besides such odds and ends as old bicycles,
separators, bedsteads, and almost every-
thing connected with the home and the
farm. With the help of a foot lathe, that
was devoid even of a slide rest, every part
of the clock was homemade, excepting a
few castings specially made at a foundry,
and two large gear wheels, taken from
disused separators. There are three dials
to the clock, and on one of them the usual
figures for the hours are replaced by the
phrase “Glory Be to God” The clock
strikes the hours on a bell with what was
originally a blacksmith's sledgehammer,
The clock keeps very good time,

NORTH AMERICAN VILLAGE
IN SOUTH AMERICA

The farthest south of any North Ameri-
can town is to be found in South America
near the Argentine town of Azul, 200
miles south of Buenos Aires. About three
years ago certain financial interests of
this country decided to build a factory on
a ridpe of limestone hills, which runs
through the center of the preat Argentine
plains, for the purpose of manufacturing
cement to be marketed at Buenos Aires,
One thousand barrels of the produoct are
now being turned out per day. In con-
nection with the work a little village was
constructed to house the company's fore-
men and loeal officials,. The dwellings
are of a standard semibungalow type built
almost entirely of cement. At one end of
the single street stands a community club-
house. The village flies hoth the United
States and Argentine flags. It is called
Sierras Bayas.

This Villege was Founded by a Nerth American Company, Manulacturing Cement in South America, to House

Narth American Workmen.

In the Background Stands the Village Clubhouse



DESIGN INNOVATIONS MARK DETROIT PASSENGER BUS

Abave: Bhowing the Bide Beafa on
the Lower Flaor; the Raised Par-
tion in the Ceoter of the Roof
Allows More Raam 5 El.i!h'hﬂg
and i Permitted by the

Cientral Seat Con-

BEFUIC IOl ok the

Becond Deck

i
The [l:.‘-i'.l.i:'lllﬂllr!lll ol Thia Bus inta Service
an the Sireeis of Derredt Marka a New Syep
i the  Design of Passenger-Carryiog
Vehicles, Hight: The Seating Arrangemen:
an the Upper Deck: Two Oppoaite.Facing
Benches, Hunmng Ll:.-lﬁlhl.liiul_' throdgh the
Middle of the Car, Give the Pascenpgers an
Onuiter View, Abeve: The Swinging Strest.
Car-Type Door and Straight Seairaay

H

1

|

An Electrle Gunerater Driven by the Gazollne Enpl
Transmits Power fo Four Electric Motors Cv-l:.ze-reu-fﬁ ]
the. Four Wheels of This New Donble-Decl: Bue  The

Car Halls 55 FPagreprer= = - - : ’ |
— ; i
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GRINDEERE WITH FLEXIELE SHAFT
GRINDS PROPELLER BELADES
It is essential that the blades of ship

propellers should be well finished, with
as smooth a surface as possible. On

POPULAR MECHANICS

account of their very irregular shape it
has always been difficult to obtain ths
finish by use of a grinder—the most
efficient finishing means. There is now
on the market a flexible-shaft grinder spe-
cially designed for that purpose. It con-
gists of an electric molor
mounted rotatably on a
portable base, and having
ain arm projecting from
it, on the end of which
is a small pulley driven
by a belt irom the motor
pulley. The shaft of the
small pulley is connected
to a flexible shaft of am-
ple length which 18 in ats
turn .connected to the
shaft on which the grind-
er wheel is mounted. in
such a mannet that it
drives this wheel from
any angle, and allows it
to he mowved backward
and forward as much as

A Propeller Blade belng Finished by the Grinder Which Is at the End of a

Flexible Shaft, at the

DANCE HALL ILLUMINATED

The Poputar Beach Dance Hall Shown

Abowe, Locared in One of the Pa-

cific Coagt Towns, = [Buminated at

Hight by Artificinl Moonlight Flashed
from a Mear-By Hiall

Searchlichts are fashed
fram the surrounding hills
inta a dance pavilion i a
Pacific const town, Two
larpe spotlights are placed
high on the hills, and the
heams shot through the
glazed sides of the room,

ther End of Which Is a Pulley Driven by a Belt
from an Electric Motor on g Pertable Base Which Supports Ooe End of the
Propeller Blade, and Fatilitates Itz Movement

is necessary to  follow
perfectly the irregular
contour of a propeller
biade.

BY ELECTRIC MOONLIGHT

i |:-|r]||,:|r:_'|_l' .=~Il1a-.-'.ll'1l:|tl:'. for l;|l1:
ordinary  lighting  systenm,
The lights are ¢lectrie, cen-
trally controlled from the
building by means of a
switch,

This iz said to have all the
effect of moonlight, and is

Sltuated on & WMear-Br Rockwy P'rnmnnt-ur! These Twa Searchlights Iilne
minate @8 Western Dance Pavili

vilion, Giving the Efect of Moonlight
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Two Wiews of the Experimentn] Madel of the Train Shed That will Farm Pact of the Mew Union Station at

Chicago:

Left View Shows the Qistside Copstruction, and the Right View the Inside

Details, with Exact Models of Cosches, Passengers, and Trainmen

MODEL OF TRAIN-SHED DESIGN
FOR CHICAGO UNION STATION

In order to determine experimentally
the best possible arrangement in a train
shed for overhead lighting, and freedom
from locomotive smoke, in connection
with the projected colossal Union Station
at Chicago, very eclaborate models have
been built. These models are exact re-
productions, inside and out, of the train
sheds which will ultimately form part ol
the new station, Included with the maod-
els are miniature standard coaches and
locomotives, as well as dummy doll-like
figures of people, The final design has
now heen determined upon, which is the
restlt not only of what has been learned
from these experimental models, but also
from wisits to, and exhauvstive studies of,
all the large railroad ferminals in this
country and abroad.

CARDEOQARD REPLACES WOOD
FOE BERRY BOXES

r One-piece
boxes made
from folded
cardhoard are
now being
uted as herry
containers in
the West, The
catdboard
El]-l'.lt-'l'il'll:!r WS
originated
to relieve a
shottape of
wooden boxes,
The surface is given a coating of paraffin,
forming a teceptacle that is said to be in
every way sanitary and satisfactory.

MOTOR-DRIVEN PENCIL
SHARPENER
The familiar pencil :f.hari]n.*m:r, revalving

two cvlindrical cutters about a cone, is
now driven by electrical power. Such a

ﬂt-!-:ﬂr;l as a Time-5aver This Pencil Sharpener, Hav-

ing Cutters Revolving about a Cone, is Driven by

A Push Button Starts and Stops
the Mator

an Elgctric Motor,

machine recently placed om the market
combines with the standard sharpener a
o-hp., motor which drives the cutters
through direct worm gearing, reducing
the speed to a rate consistent with good
sharpening qualities, A push button =tarts
and  stops the motor. The whole is
monnted on a 6-in, square wood base,

@lIn disjointing some old water mains
recently, 50 b, of lead was recovered from
cach joint by means of the oxyacetvienc
Mowpipe. A long Aame was nsed, and the
circumference of the lead ealking fol-
lowed for about two-thirds of the way
until the pipe units could be separated.
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HARTFORD VETERANS' EIG DEUM
TAKES FOUR MEN TO CARRY IT

A huge drum, one among the largest in
the world, has just been completed for
Fost No. 254, Veterans of Foreign Wars,

Omne llIl 1I1.|: Largest Drums in the World, Just Made
for H d Veterans: It Is 48 Inches in Ddismeter
and 48 Inches Wide, and Makes a Moize like Thunider

of Hartford, Conn, It is 48 in, in diameter
amnd 48 in. long, and on parade requires
four men to carry it, while the drummer
walks at the side producing a sound that
announces his approach to everyone with-
in a mile of him.

WATER CHISELS LETTERS
FROM ROCK

The artfnl hand of nature and man
have combined in one instance and the
result s an attractive sign whose letters
are part of a great rock., They project
upward from the rock surface about Hg
in. and are painted white. Twelve years

Twelve Years After Thil Sign was FPainted on a Eiver

Eock It Stands Qut in Bald Felief. The Eock Ware
Away bot the Paint-FProtected Farts Eemained

PFPOPULAR MECHANICS

ago, a Pennsylvania droggist painted the
word “Cigars” on the roek, which reposes
on the bank of a river. The wash of the
tiver wore on the rock at all points ex-
cept where the paint was applied. The
letters now stand out in bold relief
against the rocky background.

NEW ROLLER TIRE PUMP
FOR LIGHT CARS

A tire pump, operated by the friction
hetween the tire and twao beveled rollers,
has been designed as a quick-operating
labor saver in inflating the tires of light
ears, The compreszion unit consists of
two parallel cylinders in which are recip-
rocated, alternatingly, two pistons driven
by the beveled rollers, The umit is
mounted on a rigid frame. In pumping
up a tire, one of the rear wheels of the car
is jacked up and thrown into gear, and
the rollers pressed against the revolving
tire, The pump stands on the ground
with the operator bracing it with one foot

Showing How Maotive Power for a New Tire Pomp s

Obtained by Pressing Twao Beveled Rollers, Which
QOperate the Pump, nguirm EHwnlvmz Rear Wheel of
1 ar

and applying the pressure by means of a
handle. A long rubber hose leading rom
the compression cylinders enables the mo-
torist to reach any walve stem from the
rear of the ear. The handle may be 2wung
out of the way in storing. The outht
weighs 7 Th., iz 21 in. long, 7 in. wide, and
may be carried under the rear seat.

@l A new spark plug has the feature of a
fanlike electrode rotated by the move-
ment of the gases in the cylinder, said to
give a cireular flame instead of a line
spark for increased efficiency in a poor
mixture,



LOCATING ICEBERGS AT SEA

By G. F. LEES

ITH the recolleetion of the *Titanic™
disaster still fresh in our memories—
a dizaster which, in 1913, cost the lives of
no fewer than 1465 passengers—
everybody is aware of the greal
danger which ships crossing the
Atlantic run through floating ice-
bergs. For a very long time sci-
entists have been secking for a
means of warding against this
peril, but up to the present with-
out success. One of the methods
imagined by these searchers was
based on the reflection of sound
waves, another on a measurement
of the temperature of the water,
which was naturally lower in the
neighhorhond of one of these
floating islandsz of ice, while other
experiments have heen made with
the object of finding out whether
fog is transparent to the radia-
tions of melting ice, radiations
which are rich in infrared rays.
These infrared ravs are invisihle to the
human eve, just like the altraviolet rays
which we fnd at the other end of the spec-
trum. In the case of the latter ravs the
photographic plate and certain phenomena
of fluorescence take the place of human
vision, But the means of investigating the
infrared zone are much more limited.
Certain electric cells, however, are known
to be more or less sensitive to these radi-
ations. In practice, the measurement of
the infrared rave consists almost always
in thermometric measurement, in which

The Complete Apparstue in the Tovestor's Laboratary:
Tripod Is the Parabelic Mirror Which i Cannected do &

clectric Element AHRected by the Infrared Rays from ano Iceberg

the delicate means furnished by the phe-
nomena of thermoelectricity must be
given the preference.

It was on this principle that wvarions
means of secret signaling depended during
the war, There wag, in fact, substituted

The Operator fp Guiding the Parabelic Gil
Right Hiﬁll;_l_[.. and with the Telephone Receivers am

for the nrﬂinar}f; optical telegraph, which
has been used for so long, certain appa-
ratus which assured secrecy of commuuni-

ded Mirror with Hix

Hin

Ears Hg Detectis toe Approach of an Iceberg

cations and enabled the place where the
lransmitting post was situated to be hid-
den from the enemy. Infrared rays had
an additional advantage over visible waves,
inasmuch as they were less absorbed by
fog, 1.".']1_1'l:'1l| ga often interferes with optical
transmissions,

Official experiments with the infrared
telegraph were made by the French navy
in the Mediterrnnean in September, 1918
With a mirrer of only 25 em. (about 10
in.} in diameter, objects such as ships
could be detected at a distance of 14 km.
[about Y males),

Interested in the results ob-
tained in this new branch of
telegraphy, the French naval au-
thorities have given the greatest
iacilities 1o a young Parisian en-
gincer and electrician, M. A, Lari-
raldie, for the construction and
trial at sea of an apparatus in-
tended to locate icebergs. This
apparatus was tried a short time
ago to the north of the fAshin
hanks of Newfoundland, on hoar
the patrol boat “Ville d'Ys.” The
apparatus, as will be geen from
the accompanying photographs,
taken on board the “Ville 4'Ys"™
and in the inventer’s laboratory
in Paris, consists of a parabolic gilded
mirrot moving freely round a horizontal
axle. With the focus of the mirror is
connected a special thermoelectric ele-
ment. When an jceberg crosses the field
of the mirror within a distance of about

119

O the
Therme-
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six nautical miles, a diminution of the
current of the element is detected by
means of telephonic receivers.

The inventor modestly declares that his
apparatus is but the first step toward the
solution of the dificult problem of the
location of icebergs, and that it muast be

POPULAR MECHANICS

brought to greater perfection before it 12
universally adopted, but he does not hesi-
tate to declare that the time is not far
distant when a disaster similar to that of
the “Titanic” will be an impossibility, pro-
vided ships are furnished with an infra-
red-ray signaling apparatus,

NEW 3TUDIO LIGHT REGULATED
BY TRIFLE CURRENT CONTROL
A studio-light control that will prime

an _illuminating arc to three intensities
and which is mounted on the lamp base,

Above Ts a Cloae-Up of |
the Swatch Contrel, Ta
tha Right of It to. a
Emaller Scale, the Arc
Lamp with Iis Stand

is now in wuse. The unit consists of a
combination of three resistances operated
by a switch and two circuit breakers fixed
to a single panel and covered by a suitable
case, When the primary, or two-pole,
knife switch is closed, all the resistances
are in the circuit and a current of 50 am-
peres flows to the carbons. DBy succes-
sively closing the two breakers, one ot
fwno resigstances are cnt out, and a current
cf 100 and 150 amperes, respectively, is
released. In case the are
should fail or the current
discontinue, the breakers
are tripped out and the
whole resistance 13
cwitched back into the
circuit. The 50-ampere
current causes the arc ta
glow with a mellow light,
and this is gradually in-
creased in intensity with
the closing of the succes-
sive hreakers. The work-
ing parts of the switches
anid breaker elements are
made accessible by the
removal of the protective
casing, which is ‘Theld -
by secrews. The equip-
ment is very compact.

AUTOMOEILES NOW FERRIED
OVER LAKE PONTCHARTRAIN

Auto tourists can now leave New Or-
leans on the road to Chef Menteur, on the
south shore of lake Pontchartrain, and
there transfer their cars over the lake to
Slidell by ferry, enabling them to reach
the Guli coast the same day. A ferry-
boat company has been incorporated and
has just started a rcgular daily service
which will soon be increased. Two power
boats, the “Mollic Lee” with a capacity
of 12 cars, and the “Winnie Davis” accom-
modating eight, compose the fleet, The
service began with one boat leaving the
Slidell landing at 9:00 a, m, and return-
ing from Chef Menteur at 2:00 p. m, The
“Winnie Davis”™ makes the run from Chef
Menteur to points on the Mississippi
coast.

BILGE PUMP FOR LAUNCHES
ELECTRICALLY OPERATED

A launch and tughoat company on the
Pacific coast has installed at one of its
landing floats an electrically operated
pump for emptying the bilges of its nu-
merous motorhoats, A pivoted iron pipe
extenids beyond the edge of the float, The
projecting end of the pipe is provided with
a hosze which is inserted into the bilge, the

float end being connected to the pump.

. -
Y L W

. ...._3 X

An Electrically Opecatid wﬁ-f" Pomp, Mounted on One of the Land-
i of a Paglfic Coast E
llt:-u‘;uﬂ.-?nli'u::d Pumgping Out the Bilges of Launches with Hand

I d
ng Concers, Kliminates the Dl-ﬂ-:ugn:l:“
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lll'.ur!l!. ET EHE TILLAAHE TUEVEN

Llr.l the Sia

Right:

ered
e Man Pushlng a Load of 4534

Showing A New Roller Bearing Adapted to a Railrcad-Car Axle. The Special Featire af tI1.|= Bearing
Which Permit a WVertical Disposal of the
Fons of Steel Losded on a 15%-Ten Car, Equipped with

in All Positions of the

These Bearings

STAGGERED ROLLER BEARINGS
FOR RAILROAD CARS

By staggering the rollers of a new-type
roller bearing, a Detroit inventor is said
to have produced an efficient practical
substitute for the present railway-car
plain journal bushing. DBy virtue of this
arrangement the entire \11.1;.‘111. of the
car is distributed vertically over the roll-
ers in all positions of the wheel, this heing
accomplished by double parallel-row con-
struction, To demonsirate the effective-
ness of the new bearing, a flat ear so
equipped and weighing 31,000 1h, was
Joaded with 91,000 b, of =teel axles; one
man was able to start and push along at
a walking speed, unaided, the total 61-ton
load. Sixteen men with crowbars would
ordinarily be required to do the jobh., The
lu_a:rixlﬁ has been in use for several 1|.mnlll_~.
in test railway service, fulfilling, it !'!-. said,
all the claims of its inventor. It is 6 in.
across the inside diameter and is adapted
to fit the standard 6 by 9-in. shaft. The
rollers, arranged in the two staggered
rows of 18 each, are 3§ in. in diameter, of
chrome-nickel steel, heat-treated, case-
hardened, and ground. For speeds helow
20 miles per hour, there is claimed to be
a Sl.per-cent reduction in total frietion
with a "-per-cent reduction at the journal
box, about doubling the pull of the loco-
motive. For speeds above 20 miles per
hour, wind resistance must be taken into
account, but always there is a considerahle
lessening of power required with a re-
sultant saving in fuel. Stud bolts at the
end of the journal box permit the hearing
to be adjusted to within Yz in, for side
WET.

ELECTRIC SEDAN IS DESIGNED
FOR INVALIDS AND SHOFPPERS

There has been put upon the market a
novel type of electric sedan, designed spe-
cially for use of invalids, and for shopping
trips. It i3 a three-wheeled vehicle, with
a body somewhat reminiscent of the old
hansom cab of pre-motor-car days. The
new sedan, like the old hansom, is entered
Ly doors at the front, where are windows,
as well a= at the sides that can be closed

P
ar li%l

L | ? .

i

iy
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i.'fl

That
Funs on One Bear and Two Side Whesls, .ﬂ.-i;l:nm-

An Electrie Sedan for Invalids or Shoppers

modates Two Passengers, and is Entered from the

Fronmt
or opencd, It accommodates two passen-
zers comfortably, and three at a pinch,
Its electric motor gives it a speed of 10
miles an hour, and it will run 70t to 80
miles on one charge,



FISH, FRUIT, AND VEGETABLES DRIED BY

A Shle View of About Three-Quarters of the Total
Lenpth—265 Feet—od the Stucture ot San Dhega,
Califormia, That Contains the Apparatiis Used foF
Drrying Fizh, Fruit, and YVegetobles by Beans of
a Current af Warm Air Which is Conducted over
Conveyors Carryiog the Food through Dicts. at the
End of Which They are Deliversd Dried

i TR PR

il

", it r", .‘j. . "_ ]
mr'in'!!:'l.rﬁ- ='I’='i'5l.'h-'.i.4 .

Above: At the Tepinning of the Diry-
ing Process the Fizth are being Spread
upon the Conveyor Belt Which Draws
Them imta the Drier, as Shown io the
Left, Where They are Just Entering It
T:ﬂ'u'lrll.l'-u_ fowiared the Right, Wheed the
l‘ll}ﬁ.:‘l‘:‘q:l; af thd ].-q,l-,l_q Hartzental Dey-
1 Duct can be Sesn, with One of the
Side Imapection Plates’ Femaoved

- A

B il

=

Right: Part of the Drying Duct Which
i1 DMvided Horizentally inte Two Com-
partments, the Upper One HBelpg the
Warm- Air- Duct, and Having a Nuamber
of Dpenings in the Pardtion That Allow
the Warm Air ro Pass into the Lower
Compartment, Where the Fislh are Car-
ried on the Converor Belt and Inspected
by the Romoval of Glde Plates
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HEATED AIR IN CONVEYING APPARATUS

"=

Left: The End of the Dry-
| ing Process, Showing the Figh
being Discharged from the Drer
Conveving Helt to Another Belt,
at Fipht Anglea to If, Which
Raises Them to a Bench Where
They are Placed in Wire
Baskets for Futire Dhapasal,
The Belts are More Distinct in
Thiz View, and [t is Seen That
They Are of Wire Construction

Right: The Variahle-2peed Trans-
mission by Which the Spesd of
the Conveyar Belt in the Drisc is
Controlied to  Sait the DiEcrent
Kinds of Fizh. For Sardings the
Helt 13 Tited 1o ‘Traverss the Drier
in 45 Minutes, fee Larger Fizsh in
td Minutes

Lgft: The Steam Heaters {or Warming the Air Before
[t is Dawh into the Dhider., The Capacity of Thia
Dirier Is One-and-Opne-Hali Ton= of Fish ay Each
Operation, Eguivelent, Therefare, to That Weight «f
Bardines in 4% Minutes, and of Larger Fish in 28
Minutes

Right: One of the Fans Con-
nected to the Lower Duct for
Drawing the Warm Air over and
through the Fish. At the End of
the Thact This Air. Which has
Thesn Become Moist, 13 Dis=
charged through the Floaor. There
Are Two of These Fans, Each

110 Inches in Dinmeter
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GENERATOR TESTING OUTFIT
CHANGES SPEEDS REAPIDLY
A very compact and easily operated out-

It has been developed for testing small
gencrators. It 15 mounted on an iron

Lefir
Testin
in Its Belt-Firiven Form
Mounted on a Cast-
Ircn Stand for Perma-
nent Installatian. Above
Is the Zame Outfir
Moupted on a Metal
Base, Making It Port-
able, Im ath  Cases
the Means of Deiving
Ia the Pulley Sesn on
the Right

The Getneratar-
Datfie s Shown

stand, and is belt-driven from any source
of power, such as a line shaft or a motor,
It has a special speed-changing device,
consisting of reverse cone pulleys that
make these changes possible while the
machine is running, and has a speed range
from 500 to 2500 r.p.m. The generator
to be tested may be driven either by means
of a belt or by direct connection to a
flexible coupling which forms part of the
outht, as well as the belt and belt tight-
ener, for conditions where direct connee-
tion 15 not possible,

FLASHLIGHT REFLECTS BEAM
THREE HUNDRED FEET

A flashlight which throws a beam of
light to a distance of 300 ft. has recently
been placed on the market. The appear-
ance 15 that of the standard tubular de-
sipn.. By turning a cap at the end of the
tube the light is focused to the correct

an Tdea of the Penetrating Beam

Upper Views Chivia
Flashed by the

ew Spotlight, Lewer Inseru
Cloze-Up af the

potlight
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angle for a long beam or diffused illumi-
nation. A gpecial reflector intensifies the
light, An end compartment holds two
extra bulbs for substitution when one
burns out,

FPRING-OFERATED ALARM
FOR WINDOWS AND DOORS

A new burglir alarm is instantly set
off by the slightest movement of the door
or window to which it is attached. It
operates by means of a spring which is
set off by movement of the ohject to
which the signal is attached and thereby
rings a bell. Ordinarily the signal is at-
tached to a door by means of a thumhb-
screw clamping down on the door-knob
sleeve, but where the spindle is of such
design  that the outer knob may he

turned without turning the inner one, the
bell 15 fastened to the back of the door
near one of the hinges by means of a

Circular Insest: Clese-Up of MNew Window Burglor
ﬂila:rm. Bhown at the Left Attached o & Window.
Right: The Alarm Adaptable to a Ddoor Knab

special  frame fitment. As a window
alarm, the device is fastened to the top of
the lower sash by means of wood screws.

WET GRINDING PROVED TO RBE
A DANGEROUS OCCUPATION

It has been thought that if there is
enough moisture emploved in connection
with grinding and polishing, the dust
could be precipitated, The U. 5. Puobhe
Health Service finds that this is not so,
amd that, on the contrary, grinding and
polishing by wet process in factories may
be exceedingly harmful., In a large ax
factory it was found that among the
workers in the grinding and polizshing
chops, operating in an air of high humid-
itv, the death rate from tuberculosis was
19 per thousand, and from other polmo-
nary infections 4.3 per thonsand. which
rates are very much higher than among
other mill workers.
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MOTOR-TRUCK FLEET POSES FOR ITS PHOTOGRAPH

THE winding drive about the Twin Peaks, overlooking San Fraocisco and the majestic Golden Gare, malzes
an ideal setting in which to pose large groups for the taking of photegraphe. It would be difficult to
imagine a better arrangement for a flect of moter trucks than the cne pletdied above, Each car stands ouk dis-
1inctly, and one does not realize that the group coimtains 20 machines, for the broad reaches of the natural back-
ground dwarf the man-made ohjects into semi-insignificance.

MAKING SEVEN HOUSES GROW WHERE ONLY OHE STOOD BEFORE

FMHE Gables,” an old arlstocratic home in Clifton, a residential suburb of Cincinnati. is to be demolished,

and in its place are to be erected seven homes, Leading from the main thoro re, B wonk rosd will
enter the grounds that surrounded the eold home, and will have three mals branches on either side. each
feading to a home, while the main road will continue to the seventh home. The buildings will all karmonize
in the English Tudar style of architecture. They are i te cost about $20,000 apiece, so that the
project will involve a towml expenditure of abour H150,000,
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LIGHTHOUSE IS SAILOR'S MODEL
FOR READING LAMP

It is not surprising that an old mariner,
old in sea service, that is to say, though
noet per

haps in years, should choose
a lighthouse
as his model
when he
wanted tao
make for him-
gelf a reading
lamp, That is
exactly what
an officer of
the mt:utr:lr_lihip
*Pacific,”
trading into
Tacoma,
Wash., did
with a result
that was the
object of
great admira-
tion among
his fellow
mariners, The
- lamp iz only
16 in. high, with a base 6 in. in diameter,
Lbut what it lacks in size it makes up for in
beawty. It is made of polished brass, in-
ished to resemble cut stone, and from the
platform at the bottom to the lens and
railed gallery at the top, every detail of a
lighthouse is reproduced on a minute
ecale. The light is eleetrie, and is turned
on and off by a switch that is reached by
opening the doer at the bottom platiorn.

THERMOSTAT ON AUTO ENGINE
HELPS SAVE GASOLINE

Automatically opening the earburetor
needle valve when the automobile engine
cools, and closing it as the temperature
rfises, a ther-
maostatic regu-
lator, desipned
forattachment
to the engine-
exhanst pipe.
18 elaimed to

3 effect fuel

cconamy ot

f from 20 to 25
per cent. The

active element

L~ iz a simple
" thermostat-
metal arm, which, as it bends in expail-
ing and contracting, lowers and raises a
spirally twisted rod which works in a
slotted ftting attached to the needle

MECHANICS

valve, Contracting as the engine cools,
the thermostat raises the spiral, which
cauges the needle valve to be turned to-
ward the left, or opened. As the exhaust
pipe heats, the thermostat expands and,
acting wpon the needle wvalve, closes it
one-fourth turn, thus cutting down the
strength of the mixture,

FORCE OF OIL TANK EXPLOSION
FRACTURES CHAIN REMARKABLY

« The enormous force exerted by the ex-
plosion of a large body of oil confined in
a tank was recently very palpably demon-
strated hy the effect of such an explosion
upon a very heavy chain. The explosion
occurred in an oil-tank barge on "the
river Thames, in England, and the chain
was a set of 1}a-in, slings hanging from
the end of a derrick in such a manner
that the ends of the slings were resting
freely upon the port side of the top of
the tank., After the explosion it was
found that the chain was badly fractured
in several spots, and the large tﬂg ring
from which it hung, which was of 3l4-in.
metal and 12-in. inzide diameter, was
cracked, Tt is estimated that a total pull
by the chain of at least 135 tons was
necessary to fracture this large ring.

FLEXIELE-SHAFT SCREWDRIVER
AND NUT SETTER

A new flexible-shaft-driven chucking
apparatus is adapted for nut setting, screw-
driving, drilling, reaming, tap-
ping, anid huﬂ:mg' ﬂpt!‘aﬁl’.uls-. The
chief advantage iz the increased
speed afforded. A small slow-
speed motor aceelerates through
a three-speed
countershaft
[lrivjng a long
spring-core
shatt that ter-
minates in the
chuck. Two
handles are
provided for
ease of con-
tral in dificult
places, Be-
cause of the
type of belt
drive, it is claimed that there is no chance
of burning out the motor in turning nuts
and screws to a dead stop. Moreover, a
friction device in the spindle may he set
to the desired torgque by a knurled nut on
the sleeve,
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Lelt: Eebuildimg
Pier, Wenice,

: ing How 0Old Burned Piles were
-y Used ; Charred Tops were Zawed O,
. Holes in Concrete Base Plog

Iron Heds Inserted, the Piles EIJ‘1.'H..1.-|'.1-EI.
Liown
Poured arcund the Sides for Addi-

".E-:lnzr Iskamd™
Calitornia. Right : Show-
ed Up,

Vet Thede, and Conpcrets

tional Sugpport

Lefe:

Ilusirating Beuse of Old Piling Which was Burned at T in Fire at Venice; Buorpned Portions were
Sawed Of, and Piling Placed on MNew Concreie Base, :Ei

ghr: Bupport for Pile Driver

UNUSUAL PIER-CONSTRUCTION WORK

It will be remembered that some months
ago the burning of the nationally famous
“Coney [sland of the Pacific Coast”—the
huge amuszsement pier at Veniee, Calif.,
was recorded, This pier was almost as
well known as its eastern contemporary
and was the victim of a fire which com-
pletely destroyed the structure with a
loss that exceeded F1_300,000,

Work was immediately started on the
rebuilding of the pier, and novel methods
were adopted to reduce the cost. Since
the fire came from above, the piling sup-
porting the pier was not burned, except
for the tops, which were burned down a
fow feet, and the sides, which were
scorched, The injuries were not such,
however, as to impair the strength of the
piling. To enable the use of all this good
timber in the new pier, an ingenious
scheme was worked out. The piling had
been set in concrete, and each pile was
pulled out, cleaned, and the charred top
sawed off. The hole in the conerete was
then filled in with more concrete, and
short iron rods, such as are used in rein-

forced-concrete construction, were set in
the new concrete so that they protruded
6 to B in. above the cement. When this
had dried, the piles were put back in phh:::,
but this time, of course, instead of goinz
down into the conecrete base, they were
get on top of it, with the iron rods stiek-
ing into the base of the piling. Addi-
tional conerete was then run up the sides
a little way to brace the piling. As a re-
sult, the top of the sawed-off piling is st
the same level it was hefore, and all tha
ofld timbers were uscd, thus effecting a
saving of a considerable amount.

An interesting method was also used in
supporting the hydraulie pile drivers used
in setting the underwater piling at the
outer end of the pier. Instead of work-
ng from the shore end and huild{ng the
pier out, driving piling and layving a floor
to support the pile driver as it went along,
a sort of suspension bridge of heavy tim-
bers was thrown across the old burned
piles, and the pile driver crawled around
on this latticework. The heavy machine
is supported by only the spanning timbers,
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Hirching Poats Are the Latest
Means of Quarding against
Theft of Parked Automobiles in
Whittder, California. They Are
A Eurlj-tm;t'n Apart, and So
| Low That the '-éll::.uls af  tha
Cars can be Chatrned and Pad-
locked ta Steel Rings &t the Top

Becanss Small Boys de Mof Seem to Be Able to
Refrain from Throwing Stones, the Los- Angeles
Fark Commizsion bas Protected the Glass Cav-
ered Eiles and Begulations by Heavy Wice Screens

Moi Ofeen is a Sign Found Warning the Popsible Tees-

paster to Keep olf 1he Treex, but Such a Metice is

fested on One of the Perennlal Growths of Honcluly,
It Bears the Label "Keep oll 1the Cocoanur Tresa'

L Dawmiown Sclety Zanes of Bul-

prmmm {alg are Marked wicth Chain-
— Cafnocted Signs, Same of
WV hich have heen Used far
Dther Purposes. On Cpe of
1be Safcets the Slpns Tnvite the
Autedst to ""Park Here All Day™

Exira-Heavy Dutfit Tped by the City of Detrait for Handling

Wrecks of Al Kinda: By MMeans of a Steel Cable, Winding oni

a Steel Drum, the Trock is Enabled to Puoll Ttseif Dot of Mol
U to Tey Axlas

—1 ———

—_— = —
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AND ENJOYMENT OF VISITORS AND RESIDENTS

[™
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Cancrete  Scats ajong the
Shores of Souchwest tr..asu
Teowits Have Wooden Backs
Made Detschable 80 That
They may be Stored during
the Season of the Year
When There Are Fow Vis-
itors. Irom Piping Fits in
Haoles in Both Parta

The Proprieter of a Store in Chinatown, San Fran-

cigca, was Glven Pormipslen to Erect a Street Sign

in I':-tl':plll.% with the MAtmoaphbcre of the Locality,

Large Bails of Heavy, Inladd Brown Glass Sup-
mount the eual Iren Posts

-
k.

‘Thia Tablet was Erected by Harbara Standish
Chapter, Daughters American Revolution, to Mark
the all Folfowed by Gurdon &, Hubbard, a Pur

Troder, between Chicagoe and the Indiana State Ling

y
-

In One of Tts Parks, the Chy of Santa Moenles, Cali=
tornia, has Provided a Momber of Speclal Conveniences
for Picnickers. There Are an Electrle Oven for the
Warmin; of Foods, and a Series of Sinks with Hot

Water for Washing Diishes

=
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RADIAL GATE-SAWING MACHINE
CUTS PIECES HIGH IN AIR

Hacksawing high in the air is now being
accomplished by a motor-driven radial

The Radial Gase-Sawing Maching That Cuis Iron or
Steel: It Swings around the Supporting Fost and Also
tides Wertically upon It

MECHANICS

saw, marketed in Great Britain. Risers,
gates, and runners are cut off heavy cast-
ings by this machine. It is practical, too,
trom the point of view that it will et
flush becaunse there is no interfering pro-
jection on the blade side. The propel-
ling action is the same as that of the
usual power hacksaw, but the sawing
rig is movable in a circle, being
mounted on a large pivce
post set vertically on the
Hoor plate, Tt is also adjust-
able up and down, from the
floor to a 6-ft. level, which would
enable it to reach the gates on some
very large castings, The feed of the saw
is by gravity aided by counterbalancing.

MARINE STAR SHELLS FIRED
FROM GUN WITHOUT A FLASH

Very promising experiments in the de-
velopment of a star shell that will be more
effective than searchlights in scouting for
the enemy at sea are bemng made by the
Navy Department. The powder that
drives the shells from the guns is flash-
lesg, zo that, unlike the case of the search-
lights, the enemy will have no means of
detecting from what direction they come.
When the shells burst they light up a
large arca of the sea, and kecp up the
illumination for several minutes, like the
ald trench star ghells,

Putting letteérs and
cther inclosures into en-
velopes, the only surviv-
ing manual operation in
the modern mechanical
system of mailing, at lasg
has surrendered to ma-
chine methods, In g new
office appliance, the emp-
ty envelopes are stackoed
in a holder at one end,
and two kinds of inclo-
etifes 1 similar holders at the The
mechanism, driven by a Yi-hp, elecirie

L |
S,

motor, draws one envelope at 4 time from
the bottom of the stack, opens it, inserts
the two inclosures in order, and passes it,
sealed, to the delivery stack at the other
end. By repeating the operation withont
sealing, a second pair of inclosures can
be used, The machine handles 4,000 to

4,500 envelopes an hour, of any standard
size, and all its operations are visible.
Three inclosures can be handied by insert-
ing only one in the second operation,

The Hew Envelope-Stuffing Machkine: The Envelo
Drawn from the Right, are Delivered st the ?L:ﬁﬂ'
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The Officer at Fanning Ialand, sfter the
One End of the Cable with

German Raid and Destruction of the Cable Statlon, is 8 Reai
aPi:kB.x.lh.tDﬂl}'FDtﬂﬂfﬂnc an ] e Seation, is Been lng

ppling Hook Avallable, Which He Later

Bpliced o the Other End, Previously Tied to His Improvised Ralg

WAR SECRETS GOOD SUBJECTS
FOR PEACE FUBLICITY

War secrets are no longer secrets after
the war is over, One such secret lost its
secrecy at a recent meeting of the Lon-
don Telegraph and Telephone Society.
Early in the war, while there were stiil
a few German eruisers at large, one of
them attacked Fanning Island, a small
coral island in mid-FPacific, valuable only
as a cable station. The officer in charge
hid himself during the raid, and escaped
notice.” As zoon as the enemy retired he
built a small raft, and with a pickax, as
the best thing he coald find in the way of
a grappling hook, he fished up the two
ends of the cable, cut by the Germans,
and made them fast to the raft. In the
ruins of the station he found a long piece
of m!;:-pcr, which he insulated the best
way he could, and out of it formed a
coupling for the cable, and a connection
to adi}rimitive keyboard that he made out
of odds and ends picked out of the wreck-
age. The nearest station was at Suva, and
he got into touch with the authorities
there, who in the meantime had been
groping in the dark to locate the break
in their communications. Thus the offi-
cer saved not only himself, but also a
serious loss through interference with
ravernment traffic,

DISK STROPPER I5 LATEST
FOR SAFETY RAZORS

New and more practical devices are he-
ing produced almost daily for the care
and upkeep of razor-blade edges. One of
the latest of
these devices
iz a disk and
rotating-
clamp comlbi-
]|1at1|::1': Ef1:||r
oning safety-
raz nrghlade};+
The disk is
covered with a
layer of fine-
grained leath-
er, and the
clamp part i3 pivoted to a central post on
the disk. At the end of the clamp is a
cup-shaped fitting to receive the tip of
the right index finger. To operate, a blade
is placed in the clamp and the unit pressed
by that finger against the leather-coated
disk, at the same time turning the clamp
and blade around the disk in a clockwise
direction, until the blade iz sufficiently
stropped. The other side of the blade 15
brought into contact with the disk by
preasing a lever back of the clamp. To
strop the opposite edge, the blade must
be taken out of the clamp and reversed.




SOME NOVEL AND LITTLE-KNOWN ACCESSORIES

A Saleguard agaiznst
Pickpochets: It Is an
Adjustabla Caich That
ia Attached to Amny

Pocketbook, as Seen Below, and
Has & Saf Pin for Becuring It
to the Pocket, as Seen Above

Mew Design in Elec-
tric Heaters: It Gives
et Heat in Muoch the

Gives Out Coolness,
and It Is Also Ad-
justahble

An Attachment for
Mezn's BSuspenders
That Provides a
Means of Tempora-
rily Lengthening the
Suspenders

Churnin s Made Easy I:lqluTh:i:l

Mewly ITrvented Chlurn, hich

Makea Butter from Swest oF Sour

Milk in from One to Three Minutes,

at the Mose, and i= Sald 10 have

Actually Produced Butier in as Shoert
a Time as 14 Seconds

The Serrated Edge on This

Bread Knife Cuia FJE: u

g1l S0 Cleanly That Prac-

tically Mo Crumbs are Pro-
duced

A Wicker Breaklasy
Trl.;’r and Hecretary,
Heatly Decorated, with the Tray Pro-
tected by Glass, amd with Handy Side
Pockets

,-—-—“____

Guards for Shoe Soles Made of
ﬁ { W Slgl:zr;: aﬁu::rl, Light Esnough to be

Bent by the Fingers 5o a8 o Fic
| Y Foe o Hesl of Any

i Sise or Shape

This Ia & Eecepta- Theee Househeld Meces-
cle for Ordinary sities in One: An Iron-
Kitchen FRefuse, with a Lid ing Beard, a Table, and
Tllltll_-Pﬂfﬂliﬂinﬂ Forms a Stepladder, When in
a Straimer, 8% Shown in Use Use as the Twe Former

Abave the Stenladder ia Falded
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INTENDED FOR THE HOME AND ITS MEMBERS

A Basket Weighin
Dinly Four Pouinds,
Yet Strong Enough to
Carry a 25-Pound
Child Arsund While

Hot-Pan Lifter
Made E!pecnallj." =4
for Lifting I‘a:msg’
from a Fressure [0
Cooker: One Han-
die cam be Used
for Several Pans o

g G bR R
"".':.'_"::;1"-" .l_’:f'jj £ 11'1-‘,_1,

T

Combinatios Heel Plate
for Autemobiles, Equally
Buitable for Male or Fes
male Drivers, Dependi
wpon the EBryle of

Bpring Floor-Brush Handle

teps the Hrosh Face Always
Flat on the Floor, No Matter
at What Angle It is Held

Very Handy for Cooking aver a Camp Fure:
The Steel Skirting an Tis Bides Keeps the
Firg in Good Order in Windy Weathes, Ets

Sturdy Legs Faold Up, When Mot in Use

A nnuhla-ﬂu_?r Diigk Drafner,
Uged on the Table for Cosling
Haot Dishes, Pies, or Cockics from the Cven,

¢4 and Used in the Sink for Draining Dishes

This Safety Eubber Mat |
for a Bathtub Has Buc= |
tisn Hetesses on the Une
derside That Hold It Se- |
curely to the Hottom

Thiz Centrifuga]l Wringer
Dries Clothes of Any
Description Very Qhaickly.
The Cylinder with Perforated Walls I
Rotated H-ﬁﬂ%hr an Electric Motor,
Squeezing ater in the Clothes in-

gide the Cylinder
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WHIRLING HEAD OF SPRINKLER
MAKES IT SELF-PROPELLING

It will not be necessary to run out on
the lawn periodically to change the posi-
tion of the sprinkling apparatus when a
sprinkling de-
vice of late
design  which
propels itself
ahout, is used,
The new de-
ViCE COmMpTrises
a wheeled
base, a stand-

ipe, and a

an-hblade
sprinkling
head, Twao
water lines
enter the
wheeled baze
and throw
a s5tream
through it up
the standpipe
to the sprink-
ling head.
As the water
strikes the
blades in the
head, it whirls
the head and
is itself
thrown about the lawn. Meanwhile- the
whirling motion is transmitted irom the
head through the standpipe by a rod, to
the base where it is again transmitted by
chains and gearing to the wheels. Thus,
as sprinkling takes place, the sprinkler
travels. Of course, the working of the
sprinkler is entirely dependent on the
availability of a water supply of sufficient
pressure,

ROTATING TRAP FOOLS
FLIES BY MIRRORS

An ingenious flytrap, rigged up with
parts of an old phonograph, an alarm
clock, bits of glass, and various other odds
and ends, by an Iowa farmer, 15 said to

Diu.kn!T}u.lFl

The Rotating Glass
by the Cleshkwork n the Loft. The E!:-'Iph ht on

!: Driven

the Disk and are Carrled under the Sere ke

POPULAR MECHANICS

have been remarkably suaceezsful in har-
vesting the pests about his house and
barn. A dried-blood and sugar mixture
attracts the flies to a slowly revolving
horizontal glass disk which carries them
up to a thin mirfor suspended slightly
above. This is the point of the plot: The
flies see themselves in the mirror and have
no fear. They think their reflections
merely other flies approaching, and are
carried through the small opening into an
ante chamber. They travel on for an inch
or so until they collide with another mir-
ror suspended directly above the revolv-
ing disk o as to leave little or no space
between, This disturbs them, so they rise
in flight and strike against the glass eeil-
ing. They are now thoroughly confused.
A small hole has been purposely provided
near the top. Having lost all sense of di-
rection, the flies erawl through this into
a eylindrical screen cage, where they re-
main until the houseman comes along
and drowns them in a pail of water. The
digk is rotated by clockwork, one winding
being sufficient to keep it running for 24
hours. Neighborhood storekeepers be-
came so interested in the device for ad-
vertising purposes that the inventor de-
cided to apply for a patent on the trap.

TOOL FOR EEMOVING
PISTON RINGS

A device put out by an English concern
assembles, as well as disassembles, piston
The purpose is to

rings to the piston.

For Agsermbling Fis the Piston, a Em#
ia Coentained Enulde T:hia Tmi and ia Expanded fro

the Ends by Means of Twoe Lugs Operated by :hu

Toggle Lever

eliminate the difficulty and the liability to
breakage of hand assembling. A steel ring
of channel section passes easily over the
piston. On the inside of the ring are two
lugs, operated by a toggle joint, which fit
between the ends of the piston ring. The
toggle 15 depressed, causing the piston
ring to expand into the channel section of
the tool, whence it is easily removed. The
same process may be used in assembling
the ring to the piston.
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COLOR GIVEN TO GEM STONES
BY EXPOSURE TO RADIUM

Attempts, with every prospect of ulti-
mate success, are being made to impart
color to colorless gem stones. The stoncs
are exposed to the rays of radium, and
already a colorless Colorado topaz has
been tinted yellow, although it was found
that the coloring was not permanent on
exposure to light. The experiments were
made at Reno, Nev., by the Bureau of
Mines, and are being continued in the
expectation that ultimately a means will
be found for making the coloring perma-
nent, If it is proved in the end that gems
can be permanently tinted by exposure to
radium, there will be a great increase
in the value of muech material in the West
that is not valued by gem fanciers now
on account of its lack of color.

NEW AUTO-ANCHORING STRAFS
REEDUCE DAMAGE IN TRANSIT
To diﬁpl&l:{: the grooved wooden block,

commoniy used as a blocking medium for
preventing  automobiles from  shifting

Sir Attached fa the Avtomobile Axles and Bolted
to the Floor to Prevent Motion of the Car in Transit
while in transit, a metal anchoring strap
has been devised. Four of the straps of
broad drawn metal are bolted 1o place
over the axles of the automobile. They
are anchored at their opposite ends by
lag screws driven into the floor of the
freight car, bringing the strap into a slant
of about 45° from the axle. Two are
applied to the rear axle and two to the
front, and the front and rear pairs tightly
drawn inte diametric opposition to pre-
vent the car from the slightest movement.
Because of their stout and removable con-
struction, the anchor straps may be used
many times,

SHEET-METAL MOUSETRAP
RARELY REQUIRES BAITING

Rebaiting the mousetrap is not neces-
sary when a new sheet-mietal device is
used for the apprehension of these ro-
dents. The trap mentioned consists of a

435

base and a spring-actuated lid. A lever-
like copper tongue which the mouse raises
with hiz head, releases from a hooked
position on the lid, permitting it to slam
down on the mouse's neck. Under this
tongue i3 a little bait box which the mouse

Uﬁﬁ H"i._"muw ’ ?ﬂtﬂﬁzﬂrg&;ﬂbﬂ?rlﬂz fgrrmud
strives to reach, but ere he has achieved
the desired objective, hiz neck has pre-
cipitated hiz dispatch and he leaves his
coveted meal to another vietim, To drop
the body from the trap, the ends of the
base and lid are squeezed with the fingers,
with the result that the trap end is opened.

SPACER RING IN BEARING KEEPS
ROLLERS APART

Bearing rolls are kept properly spaced
and receive an eqial amount of wear
when held in place by a coglike ring, de-
signed for the purpose by & western in-
ventor, The space between the teeth in
the ring are slots so designed in depth
and distance apart, that the rollers can-
not erowd into one another, and that the
weight of the load is on the roller and main
bearing casting instead of on the ring.
When this easting is turned in the lathe, a
slot is cut deep cnough to fit the ring and
allow it to lose contact with the bottom of
the bearing roller when the load presses
the latter to the casting.

Lefr: Bearing

i Assemhbled with Raols aced by Cog-
like Ring. Cenrer: Cog EiT;. E:I'ht:ﬂﬁqcllm.ll

View
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AUTO EXHAUST HEATS WATER FOR MOTOR TOURISTS

Motor camper-tourists who have had
occasion to wash dishes, shave or bathe

and is slung under the car alongside that
member. Inside are three drums, one of

VENT OR OVERFLOW FIPE -,
COLD AVATER BUPPLY TANMK

ALFFLn
CUT- 04T

FLENIBLE WK
HUFT LER-PIPE
COMMECT IO

OVIERF Lo
Of WEHT Ty

CEMTRAL TUBE, FORMIMEG 4
INSHHE DF HEATER TARK
OUTSIDE OF HLATER TAMK

OUTIOR

_J

Below: A Sectional View of the Water Heater Which is Mounted on the
of an Automobile, Above; An Elevation Showing the Complete
Arrangement of Heater and Mufller Connection with AlL

with eold, though sparkling, spring water
on a frosty morning will doubtless be in-
terested in a patented device which, it is
claimed, will supply all the hot water
needed, utilizing the waste heat of the en-
gine exhanst gases. In gencral appear-
ance the apparatus is very like a muffler

~ BANTTARY HOT-WATER HEATLA

Mo THMER CAZING

which contains the water,
arranged in such a way
that the hot gases are
forced to pass first
through the center of the

_HOT-WATER
_ EEFVMILEFPE  ywater chamber and later
around the outside of it.

—— GRARH PIRL

This arrangement pre-
sents a large area to the
action of the gases and
quickly transfers their
heat to the water. The
heater is connected to a
supply and storage tank,
placed anywhere in the
car, by means of two
pipes, as in a kitchen hot-
water system, and as the
1-;ater };Eeags, it rimI:s in
the tan natural cir-

arts Notated culation. The gases are
led to the heater by a flexible steel tubin
connected to the exhaust pipe ahead o
the muffler. A special valve directs the
gases through either the heater or the
miuffler, as desired. From the rear of the
heater extends a hot-water service pipe
with a faucet.

HOT-WATCH
EONRECTION

o
o LA PEPE
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FINGER PRINTS AMPLIFIED
BY X-RAY PHOTOGRAPHY

Everybody has heard of the Bertillon
method of identification by means of fin-
er prints. It is made possible by the
act that the whorled grain of the skin
forms different patterns on every indi-
vidual human
finger. Hith-
erto these
prints have
been made by
inking the fin-
ger tips and
then pressing
them upon a
piece of paper;

To the Left Is a Radiograpkic Finger Print, Showing

Prints, and Besides, the Bomgs and the Qutline of the Finger Nail. To the Right Is an
Bertillon Print of the Finger-and-Thumb Tips of the Left Hand

in fact, by what might be compared with
the printing-press method. It is now pro-
posed in France to add to this means of
taking merely superficial ]I:flnts by means
of X-ray photography. Instead of with
ink, the hnger tips will be coated with
a salt, such as carbonate of bismuth, which
makes a print on an X-ray negative sim-
ilar to tllle old print on paper, so that
when the negative is developed there will
be a periect picture of the whorls on the
skin as well as of the bones and the out-
line of the finger nails. This amplification
of the ordinary Bertillon method gives
added means of identification, the shape
of the nails and the bones being mndivid-
ually as different as the patterns formed
by the whorls on the skin,

- r—

the Grain of the Skin, as in the Ordinary Finger
Ordinary
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TAMED GOPHER USED TO SHOW
TUNNEL-BUILDING METHODS

A tamed gopher is used by the Depart-
ment of Agriculture in demonstrating be-
fore western farmers the burrowing habits
of the animal which, because of its crop-
destroying  tendencies, has become a
menace to western agriculture. In sight
of the audience the gopher is taken from
his cage and put to work digging to show
how he constructs his tunnel, how the
mound is built, and how the entrance is
stopped up. Adfter the job is completed,
the gopher is replaced in the eage, and an
explanation of the best trap-setting and
bait-placing methods is given as a part of
the general plan of eradicating the pest.

TURNING TOOL RESEMBLES
TWIST DRILL

A novel tool bit, closely rezembling a
three-fluted twist drill, is provided with a
special holder which clamps it rigidly by
circumferential pressure for its greatest
length in production work, The hit has
three cutting edges on each end ground
on a helix, the similarity in design to a

The Bit of This Turmi
tion Has Three Cuttin
the Efficiency of the

Tool and Holder Combina-
ips at Each End to ﬂ.ﬁhi‘l!':l't
uter Edges of & Twise Drill

twist drill being for the purpose of achiev-
ing the ctheiency of the onter cutting
edges of that tool. The regular length of
the hit 15 2 in., and hecause of its douhle
three-lip design a cutting-edge length of
634 in. is effected.

HAMMOCEK BED CAN EE FOLDED
INTO SIZE OF A GOLF BAG

A folding bed has been patented in
England that, it is claimed, can be packed
up so that it 15 no larger than a goli bag.
It is, moreover, convertible into a port-
able stretcher bed by the application of a
pair of detachable wheels, and has sup-
porting rods for carryving a completely
inclosing canopy for sleeping out of
doors, or as a mosguito curtain, It is
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built of strong steel tubing, rendered rust-
proof with a coating of aluminum, ana
calculated to carry a weight of 350 1b, on

Below: The Hammock Bed with Its Removable Wheels

in Place befng Used as a Portable Steetcher, Above:

The Hammock, Arranged for Slecping Oue of Doors,
with Its Inclosing Canopy

the hammock, which is made of rot-proof
canvas of ample strength.

SMALL DYNAMO FURNISHES
POWER TO CYCLE LAMP

Further use of the : |
Fenerator as a source
of power for small
electric lights, is its
application to a bi-
evele lamp of German
invention, The reflec-
tor and bulb unit is
attached to the hiE:.-'E]E
frame at a eonvenient
point to throw light
on the route of the
evele and is connected
to the generator by
wiring. The armature
of the gencrator is
driven by a friction-
wheel that presses
against the tire of the ——— —
front wheel of the bicycle, furnishing cur-
rent for illumination of the light bulb.

f[Recent tests made with ball-bearing
army vechicles by the Swedish government
has disclosed the fact that steel balls sub-
stituted for plain bushings effect a trac-
tive-resistance reduction of 30 per cent
with a possible proportionate lessening of
horsepower required.
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NEW VELOCIPEDE APPEARS
ON STREETS OF PARIS

A hand-propelled, four-wheeled scooter
is the latest Parisian method of street
It is driven by an oar-action de-

travel.

The Upper View Gives an Idea of a New Buckboard

Bcooter Now Frequently EFH‘I. in Pariz. Below, tha

Young Lady is Deml:lnutru.tmw: Oar Action Which
Dirives the la

vice in which a cable attached to a hand
lever passes around a pulley and termi-
nates in a stationary fastening at the rear
axle. To the cable block is secured a see-
ond cable which makes a half turn around
a loose pulley on the front axle and con-
tinues back to a pulley driving the rear
wheel, passing over and around it, and
ending in a cotl-tension spring at the front
shaft. The scooter is steered with the feet,
and is equipped with pneumatic rubber
tires.

CARELESS MOTORISTS WARNED
BY CARDS THROUGH MAIL

Because of the great increase in rail-
road-crossing  accudents this year, the
Pennsylvania Railroad is taking special
};rtl’ﬁl‘lti\'ﬂ measures through its safety-
rst department. At each road and rail
intersection, an ohserver is stationed for
the purpose of taking the number of any
automobile whose driver persists in taking
chances by failing to slow down. A few
days later the owner of the car receives
through the mail a warning in the form
of a card bearing the statement that he
has been under observation, and having
on the reverse side a photograph showing
the result of careless driving in a particu-
lar instanee in which one person was
killed and four others badly erippled.

MECHANICS

EIGHT THOUSAND MILES
COVERED IN CANOE

Completing what is probably the long-
es5t continuous canoc voyvage ever made,
William A. Good, of Harrisburg, Pa., re-
cently arrived at the Knickerbocker Canoe
Club, New York, having followed an
8,000-mile river-and-ocean route from
Chicago. Starting from Chicago, Oect. 11,
1919, Eﬂﬂ-d paddled down the gbiississ.ippi
River in a 17-ft. canoe to the Gulf of
Mexico, and thence around the coast of
Florida along the Atlantic coast to New
York, the entire trip having occupied a
period of one year eight months,

INDIVIDUAL EROOD COOP
IS LATEST FOR CHICKS

Another new and practical device for
the upkeep and care of poultry, is the
individual brood coop. Having a hinged
sheet-metal flap to cover its carefully
screened door, the coop 13 a veritable
paradise for the hen and her flock of
chicks. Ventilation is maintained through
small holes directly under the roof on the
coop ends. These are closed by the turn-
ing of a disk, much as a spice hox is

A Sheet-Metal © for Poultry: A Hinged Flap
Covera the Fmr:;aitrmdhz. E-ﬁlﬂ Dd:un:l!nl; under
the Ends of the Foaof Insure Proper Ventilation
closed. These holes topether with the

open screened end provide abundant air
without dangerous drafes,

f[ Burning holes by means of an oxy-
acctylene torch starting from the bottom
side instead of the top, is the new method
of boring through concrete. Six holes per
hour can be put throngh 12-in. concrete
inn this manner, it is claimed, This forms
cone-shaped apertures, 6 in. in diameter
at the bottom and 1 in. at the top.
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Left: Close-Up of a Mew Thread-MIil

£ Avmchment for Lathes, Which is 35:]!:-&1 to the Tool Block.

13
Electrical-M Diriven, and 8 |,IE|- I Limited Yertical Are for t to Various Center DHa-
- A el o wm“ I.‘]I;nmﬁ:hﬂ“ ﬁ!:ﬂt Internal inl-;: E!:tru‘l'-rllil Grinding.

Right: Deemonstraiing a

Bet-Ip for Thread Milling

UNIVERSAL THREAD-MILLING
ATTACHMENT FOR LATHES

A lathe attachment, bolting on the
cross-slide tool block and designed pri-
marily for thread milling and grinding, is
adaptable also for cutting gears and
ratchets, splining shafts, and for grinding
both internal and external surfaces. It
will mill, flute, and grind a tap at one set-
ting. A unit tﬂnE{E‘t[ﬂg of a small electric
motor and gear housing is mounted on a
leaf, which swivels through a limited ver-

tical are for adjustment to different
heights, The head containing the cutter
spindle may be accurately indexed

through 3607, All bearings and gears are
inclosed in oil housings, and the spindlies
run in adjustable bronze and ball-thrust
bearings. A diamond truing device dresses
the grinding wheel to any desired angle.

COURTHOUSE TO BE PROVIDED
WITH ROOMS FOR JURY WOMEN

Rooms specially for the accommodation
of jury women are being built in the
courthouse at Lewiston, Pa, Locally the
women have expressed much appreciation
af this consideration of their comfort and
privacy, and, in future, no doubt, there will
be little trouble in getting women there to
EETVE 0N jurics.

€[On the historic site of the old Fort
Dearborn  blockhouse, and adjacent to
Chicago's most notable civic work in the
torm of the Michigan Awvenue viaduet,
there iz ta he erected a 2l-story office
building, at a cost of about $4,000000,
covering an area of 13000 square feet,

ALL-STEEL ONE-PIECE WHEEL
MADE BY DROP FORGING

The making of lightweight, boltless, one-
piece, all-steel wheels by the drop-forging
process 15 mow a reality, thanks to the
ingenuity of a Michigan inventor. De-
signed especially for use on motor vehicles,
the rims, spokes, hubs, and brake drums
are forged integrally, so that no beolts or
rivets are required to hold them together.
It is claimed that they are as light as
the conventional wooden wheels and, of
course, a great deal stronger. To prove

—

A Few Blows of the Drop-Forge Hammer Form the

One-Piece, Baltlees, Stecl Wheel from a
Thick Flate of Saolid Meal

the latter claim, they have been repeatedly
“skidded” against curbs at varying gpeeds
without showing evidences ol springing.



CHILDREN'S PICTURE STORY DEPARTMENT

EEFTEGHT. BETD RN DRk

= _Bing," a Fox-Terrier Army Mascot, i3 Shewn Here with His

Master, Sergeant A, G. Sboemalker, Ready 1w Leap from the Wing

The Cat Climbing up z af an Afrplame. He Recently Made n 1, 000-Font Pasachiite Jruitmp ak

the Ladder 1z a Great Chanute Field, Ilinois, and Delivered a Message to Headgoartera
Pet with ihe Sailors k

ST Cri
of the Tf. 3. “"Missis- } 2
sippl."” “"Cleanface”™ Is
Hizs Mame and Mg
Eetires at Might to
Hiz Own Hammock

Bathwbk Dofles That Floar Around in the Water

Taoy Movelties of Seravw and Weeds Made |:-!,I' 1l Wiklle the Child is bein

Indians Are in Great Favoer with Mexicon Chils i Smaller Children,

dren. The Horse and Rider Here IDhaplayed are
Waoven of Straw and Stufed with Geass

Bathed Are a Great Deliphe

The Playthings are Made of
Medicated Rubber and are Clothed in Bright-Colored

Detachable Diresses

| — i
b
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OF MODERN ACTIVITIES AND INTERESTS

A Kiddiet® Fivesin:
One Play Combina-
tion for the Back
Yard: A Slide, Tra-
peze, Secaaw, Coaskef,
and Merry-Go-Foand

How the Slide i@ Changed:
The Board snd Lower Stand-
ard Farm the Seesaw on
Which the 'I“l.lm Children are
Titter-Totering, Leaving the
Frame for a Trapese

The Beard and Lower Standard
of the Slide Alse Form a MNeat
Little Coaster Incline. End Cleats
Eeep the Board in Poaition, The

~ "

_\.l
The Miniature Autamobile in

Eguilpped with a 2%:-Horsepower
Motor and §is Driven by a Trained
Maonkey asround a Saucer-Shajeed
Track. The Monkey has been
Enown to Step on tle Throtile
Tao Hard and Ga ever the Tap.
The Outht ls Owned by a Show-

man

1/,




LATEST DEVELOPMENTS IN SCIENTIFIC RESEARCH
By C. A. BRIGGS

+INSECTE APPFEAR TDO BE CHEMICAL
MACHINES

Tnsccts are nothing more nor less than chemscal.

machines, amd the law that EOVErms the efect of tem-
pergture on their activity 15 precisely the same as
that which controls the Il.'|:-annnd. of reactroms i a test
tuhe. This is iodicated in expeciments made on ants
by Dr, Harlow Shapley, of the Bt Wilson Observa-

t s
D.Em California there iz a varlety of “patrolling' ants
whose babits render them especially gomd subjects for
stigdy, It ia their custom to establish r:g: trails
which lhﬂ' patral in rather regular fashion by growps,
whose ohject appears to be a sort of inspection car-
ried owut by traveling nalong these well-eatablished
paths. Observations were made on the spesd with
which they moved along thess trails ql:ll:l:r all comdi-
tions of weather, temperature, homuodity, suolight.
wind, ete., wlich might be imaginsd to :'I'E:l:j: the
ﬂ-:l]ttlj. Alter collecting and stodying the data, it ap-
pears that tempersture i3 the controlling faeter, the
ather things tng of little mmportance. These anfis
e active might and day, and both in hot weather and
very o¢osl weather, ".Fhe patrals operate whei the
temperature i a8 low as 26° F., amd the effect of
temperatare ia 'rn'ir marked, the speed increasing 61
teenfold with an ineresse of 72%.  The response of
the ants is very exact, 58 It s possible to determine the
temperature to within Pess than 2% by mensuring the
speed of & IiEIE"E ant. On plotting the speed ohserved
for the pn:l!rn]lm,g: ants against the corresponding tem-
perature, it was found that the relalion was given by
& corved line which i cul to be the same as that
which gives the relation between the tomperaiure and
the velocity with which chemical reactions take place.
‘This, it appears that the activity of ants is determined
temperalure in the same manner zs are chemical
changes taking place in nonliving matter,

*

SURVEY MARKS DESTROYED
BY TEEASUEE HUNTERS

In ike past, the United Btates Coast and Geodetio
Survey lost many of 12 moouments aod station marks
throsigh the acts of scckera afier buried tressare, It
wid then the custom fo try as effective a concealment
as poasible of the marks made to establigh and iden-
tily the astations, Now and then these would be
liscovered by someone who, on seeing the cross marka

a few cmbalistic signs, would concluds that a

treasure lay beneath. ITI:IE result was that in !:i1e
middle of the nighi, with sceaslonally & cempadion
sworn to secrecy, he would feverishly dig up e

marker and excavate prodigicwesly, convioced that a
chest of gold would be found helow.

There 15 scarcely a section of the cowontry but has
ity legend of burisd treasure.  In certain parts of
Texas every cafion and hill has o story of treasore
hauli]:[' buried by monks ar pther travelers when at-
tacked by Indians, and which was never recovered.
In ikis section of the counfry the “mortality® of
mnrh‘rg wis eapecially |:|ije"|1..1 nnmh-lrr of siirvey
marks i the Sowh were lost in the Civil War, being
dug wp by Usien soldiers whe secmed 16 think that
the coast wais girdled like a mecklace with Captain
Kidd's boried trezsuee,

.ﬁn.l n result, the practice is now to mark wery
plainly, and in az conspicuons = manner asz prac-
theal, the stations, taking poins do tell in clesr lan.
gunge just whot porpose the marker serves.

*

SOFT STEEL IS AR ETIFF
Al TEMPERED STEEL

Highly tempered steel is no stiffer than soft stesl;
it wi wal carey @ greater load before it gives way.
This statement will seem strange to many readers, but
it is an established fact. For instance, 1f two bars of
gteel 10 in. long are taken, one of highly tempeced
gteel anad the other of =soft steel, each having a cro=s
BEC e -ud' 1 sg. i, it will b= found that for each
poaind weight hang from the lower end, the hors will
gteeteli 0,003 in. The soft steel does not streich
any more than the other,

Afrer | severpl thowsans  pounds have been added
however, & difference will develop; it will be found
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that when the load is remowed, the solt steel does nog
Teturn so E-:'l:u::l,_r i its arig nal length as the tem
gprﬂi steel. 1§ the load is mcreased still more this

iference becomes greater, and when a load of 40,000
b, ia reached, the solt steel will start to atreich rap-
idly amd be rmaumﬂ}' deformed. If the load is
increased to aboot 65004 Ih., the bar will break. The
pame thing occurs with the tempered steel, but for
very much greater loads. For the strongest of md-
ern alloy steels, the bar may not indicate muoch of
permanent elongation until o load of 215,000 Ib 1=
reached, amd it may oot break wsiil o pull of 240000
b, is excesded, . )

The bardoess of steel, the ability of ope kind 1o cot
another, docs pot come from the fact that the one is
stiffer t|'.|n.1't the other, Hardness and cotting power da
not depend on the elasticity but wpon the vield poine
and the woltimate strenogth. MNone of the properties
ordinarily associated with steel, and which distin-
guish one kinal from g.n-m:h:r, as bempered Trom afn-
neabed steel, i3 materially inflwenced by the elastic

sepertics that come jnto play with siresses of bot a
ew thousaml pounds per square inch.

UNEHOWHN MOSQUITO CAUSES TROUELE
IN ALASEA |

Ty portione of Alaska thounsands of mosguitoes 1t
i an appearance at a certam fime of the year, o 1k
is mecessary to take extreme measures to obtain pro-
tection from their hites. In spite of this well-knowt Lact,
the particolar mosquite which proves so obnoxious has
nat been :amla.-.-m:‘lﬁ identified. The specimens oh-
tained =0 (8 were females, and in order to settle
mamy points it will be necessary o secure males.  Also,
the specimens semt from Alaska have not beem wery
well preserved and are not as suitalle for study as is

eed, The hest specimen secu so far iz ome that
was trapped by accident between the lermaca of & CLERETR
when it was taken apart for cleaning, In a seientific
irip to be made to Alaska this summer, it is ex
among other things to determioe the exaet kimd of
mosguaiko there,

#

FPECULIAR RELATION BETWEEN WIND
DIRECTION AND OCEAN CURRENTS
THAT THEY SET UFP

The currents produced by the wind acting upon the
surface of the sea are not in ling with the wind t are
al am angle 1o it=in o direction forward to the might.
Thiz (et kas heen determined from stiadies mads h#
ghe U, &, Coast and Geodetic Survey of the watess o
our coasts. These results are in accord with an impers
fect theory that ales mdicates that in the southern hemi-
sphere the deflecigon of 1he corrent would be to the
left of the action of the wind.

Simblarly to the ¢fect of the wimd, the upper car-
remis of ile water act opon the lavers below, ﬂ_.rl.li the
lawer current thus set up is melined to the right as
compased with the movement of the water above. In
thiz manner the carrents 6 the acean sotowp by il
wind will vary in direction sceording to depth, The
studies now being made will belp solve the siddle of
the ocean curremis, o matter which has puzzled men

for hundreds of years,
"

ETARS APPEAR AS POINTS OF LIGHT
IN THE LARGEST TELESCOFES

Mast be mre dizappointed when they get their
firad vi:m::vunh a large telescope. They ex o
see Lhe stars :.h-uwmfp: up ns ohjects of sensible size,
but as a matter of foct the larger and better the in-
sirument the smaller and brighter do the stars appear.
The planets can be seen as small disks, but these di
not impress the novice by their size, The best ap-

recintion of the advantages of o large telescape can

& ohtained by looking through o series of thres or
four of them of progressively greater power, In this
cawe, tlse succossive spreading oul of the stars amd
the appearance of new ones give the observer an in-
pight and appresiation of what large instruments really

mean,
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from aor Boresy of Tnformation—Editar,

Pneumatic Gasoline-Measuring and Storage System
BY RALFH ODIORNE

TEXAS garage proprietor, selling
asoline and supplies to motorists,
like aﬁ of his tribe, felt the necessity for
some sort of measuring and dispensing
system., He considered, however, that his
purse would not stand the strain of buy-
g one of the numerous outhts on the
market. Having both time and ingenuity,
he built, and has for some years used with
satisfaction, the plant described and illus-
trated, with no repairs save a new hose
and pauge glass,
He began by digging a hole in the
ground, about 6 ft. deep, and, instead of
a regulation storage tank, used two steel

o1l drums connected together as shown,
extending a pipe to the curb for filling.
It might be mentioned that, before imitat-
ing this method, local ordinances regard-
ing the storage of gasoline should be re-
ferred to in order to guard against their
violation, should storage tanE_: of some
particular specification be required. A line
from the garage air compressor was con-
nected to one barrel at the top, and a 2-in.
pipe was run from the bottom of the ap-
posite barrel to the dispenser.

The dispenser consists of a standard,
made from the ends of the rear-axle hous-
ing of a light automobile, riveted to a
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suitable piece of pipe and bolted to the
avement. A heavy E-TL oilcan was used
or the dispensing tank, being converted
to the purpose by removing the top and
handles, the open end being closed by
soldering a disk of sheet metal over it.
The open top of the can was not closed
until after the curved inlet pipe and gauge
fittings had been attached and tested for
leaks. The flow of gasoline into the res-
ervoir is governed by the control valve.

The gauge glass is marked to indicate
the quantity of gasoline in the dispenser,
When the proper level has been reached,

FOPULAR MECHANICS

the outlet valve i3 opened and the fluid
run into the tank of the car,

It should be noted that air pressure
from the garage frec-air supply is used,
and that this pressire must be maintained
in the storage tanks at all times. The
dispenser should be tight and free from
leaks, as otherwise the outfit will not oper-
ate to its full efficiency. Some form of
separator should be installed in the air
line between the compressor and storage
tanks to prevent the condensed water in-
side the air line from entering the motor
fuel and causing troubte.

Commutators Slotted in the Lathe

Where much repair work is done on
direct-current electric motors some rapid

|IE-I.|'|"|'|H{1- =

I- COMMUTATOR

e core

A Method Used by an Electric Company to 3lot the
Armature Comemutators of Itz  Dicect-Current
Moters, with & Minimom of Time and Labor
means of slotting the commutators i5s a
necessity, and the method illustrated was
{!cvt[np:d to meet the requirements of a

traction company.

A shunt motor from an old air com-
‘pressor was  ftted with a slitting  saw,
115 in. in diameter, mounted on the arma-
ture shaft. The motor was fastened to
an adjustable angle-iron stand, made as
indicated, so that the motor can be ad-
justed both horizontally and vertically,
the whole arrangement being bolted to the
lathe carriage.

I'n use, a dog was clamped to the pinion
end of the armature shaft, the commutator
of which was to be slotted, and suspended
between the lathe centers. The dog lug
was clamped firmly in the chuck so as to
eliminate play, and the lathe put into back
gear to keep the armature from rotating
from the side thrust of the saw. The saw
was centered and the motor adjusted so
that the depth of cut would be ahout
Me in, whercupon the motor was started.

By pulling the lathe belt by hand, a mica
strip in the commutator was brought into
line with the saw, the carriage was then
fed across until the slot was completed,
then bhacked out.

After slotting, it is necessary to inspect
the slots to make sure thmt no bars are
shorted by burrs or copper dust, as this
would mean “roasted” coils when the
armature is put into service. If alecohol,
applied with a little waste, is used, this
inspection will be made much easier, since
the bright copper is dulled and the mica
darkened in color by this application.—
Edwin M. Love, Alhambra, Calif,

An Adjustable Keyway Broach

A novel broach, that can be adjusted to
make cuts of varying depth, from a thin
shaving to the full depth of the slot, is

articularly designed for use in broaching

EYWaYS.

A slot with an angular end, to take the
broach, is cut in the holder, and a hole is
drilled apd tapped, as shown, to take a
grub screw, having a pointed end, for
regilating the height of the broach; the
opposite end of the broach is piveted in-
side the slot. After the adjustment of the
broach is made by turning the adjusting
screw, a screw in the forward end is

MH: HOLDER

;;!f
ADJUSTIMG BOREW
BECTIOMAL BIDE VIEW
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An Adicstable Broach for Keyways:
i the Dinll Press

It can be Used

tightened against the broach to hold it
in place. By making the holder as shown,
the tool can be wsed in the drill-press
spindle.—Harry Moore, Montreal, QQue,
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Rewinding Flat Tape

The cardboard ends of several spools
of flat wrapping tape were hroken off in
storage, and the tape, thus loosened, he-
came badly tangled. An effort to rewind
it upon another spool resulted in more
tangles and twists, and it looked as
though the tape would have to be
scrapped.

By removing the guard and blades from
an electric fan, placing one end of a new
spool on the armature shafr of the fan
and supporting the opposite end with a
pencil, all the tape was wound without
twists or snarls in a short time. One man
controlled the speed of the fan and held
the pencil, and another guided the tape
as the spool revolved. Eubher bands,
wrapped about the end of the arma-
ture shaft, formed an effective f{riction
"clutch,”

Radius Finder for Draftsmen

Very often, when working on a plan,
it i meceszary to locate centers for fillets
and other curves when only tangent lines
are given, and to get the proper compass
ndwstment for drawing them in takes

MECHANICS

considerable
FGELLULOID SHEET l.'iIﬂE.
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concenttic
circlez, up to

about 4 in. in
diameter, are
inked, a small hole being punched at the
center point; diagonal and center lines
are also provided.

In use, the celluloid sheet is laid over
the drawing and adjusted so that the two
lines of the drawing to he joined with a
curve become tangent to some one circle
of the template sheet, meeting, of course,
a curve of the required radius, Make a
mark through the center hole with a
sharp pencil, or prick with a needle point.
Omn large machine-detail work much time
can be saved by locating fillets and other
curves with a finder of this type.

COMCENTRIG CIRGLES
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Center Grinder Made from Drill

By using a simple fixture made from a
few odds and ends of metal, an n::un:limsmr;.l'J

AMGLE 1R
BRILL - ."r o

L)
(—‘I_‘J*\ EMERY WHEEL

An Arrangement by Means of Which an Ordin

EMHD VIEW

Partable BEleciric Drill can be Conveniently u.::lug
Grind Lathe Centers as Well as for Many Other
Kinls of External Grinding
portahle electric drill can be ftted with
a grinding wheel and uzed to prind the
centers of a lathe as well as for other

kinds of external grinding.

A sguare shank to hold the device in
the lathe toolpost is fastened at night
angles to the strip of angle iron forming
the foundation. Also, the U-shaped clamp
or yoke that holds the drill rigid is bolted
or riveted to the angle iron. A pair of
suitable bearings are provided to support
the grinding-wheel arbor, and these are
fastened to the angle iron with machine
screws, One end of the arbor is shoul-
dered, to bear against the lower bearing,
while the other end is turned down to
fit in the drill chuck, a collar, pinned to
the shaft, being provided at this end.—
W, Madison, Oshkosh, Wis,

Bearing Scrapers from Piston Rings

In most automobile-repair shops, bear-
ing serapers are abused by being placed
with other tools where the scraping sur-
face 15 soon scratched or chattered, and
if not properly sharpened, which iz by
no means a simple trick, and protected,
they become dull and unsatisfactory.

The most perfect tool for scraping a
bearing, and ene that will do the work
quickly, easily, and carrectly, is an old
piston ring. The whole ring may be used,
or it may be broken into halves,
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T has been the intention in the preced-

ing articles to warn interested readers
against possible pitfalls in handling pump-
ing equipment, by utilizing as illustra-
tions a numhber ugcas:s. of trouble actu-
ally encountered in the writers’ experience
in this field. There is still available from
the portfolioc an abundance of notes on
matters pertaining to the subject, which
would furnish interesting and instructive
reading to those concerned with tuplcs of
this nature. It may not be amiss to
recite, without a great amount of detail,
a few of the heretofore untouched inei-
dents, some of which were really ridicu-
lous or absurd,

That a pump expert traveled all the
way from FPhiladelphia to Mexico, only
to find that a Mexican operator was run-

the pump man reached the point of in.
stallation. The motor, an alternating-
current machine, had been wired up, and
the unit started, with apparently no at-
tention whatever given to the direction
of turning.

Trouble developed immediately; the
maotor heated almost to the melting point,
and the output was under the quantity
specified. The purchaser appealed to the
builder, and agreed to stand the expense
of an engineer's trip to Mexico, provided
the trouble was not due to a fanlt of
the pump. A reversal of the wiring con-
nected to the motor leads changed the
direction of rotation and entirely relieved
the sitnation—and the purchaser paid an
expense bill nearly equal to the first cost

of the pum
f?'cquenti:.r encountered is the

ning a centrifugal pump in the wrong A f-:mlt
DISCHARSE, placing of the impeller backward
1 on the shaft. This often happens

GATE
VALYE.

Fra..1

Undergoi a Field

ference in Discharge

direction, may seem incredible, yet this
actually occurred. The pump was of the
two-stage type with circular casing (not
volute shape), and, viewed from the end,
the discharge nozzle was in center of the
case, and pointing vertically upward.
Un!urtunate y, the usual arrow, indicat-

the direction of rotation, and invari-
ah].r made a part of or secured to the
pump body, was not in evidence when
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This Ilusiration Shows the Arran
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cury Columns Bhewn, Corrected for IDMi-

and  Suction

in the field when an impeller is
removed from the shaft and re-
placed by a new one. Ordinarily,
a double-suction impeller can he
used for either a right or left-
hand pump, and unless the oper-
ator is quite familiar with the cen-
trifugal pump, definite instructions

T for the placing of the impeller on

13
b THRY

Aty R T Bt e P L
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the shaft, with reference to the
direction of rotation, should be
provided,

Two distinct cases are known,
in municipal waterworks, where
an apparent shortage in ea;mc_il:y
nearly caused the rejection of
the pumps or the unpﬂs:ltmn of a severe
penalty. In both instances, the apparent
deficiency was due to water being drawn
from the dizcharge line between the pump
and the Venturi meter used to aseertain
the quantity pumped, although all minor
cutlets were declared to be closed., In
one case, this discovery showed that one
factory alone had been drawing water
from the main at will, and without charge,

Legwels



POPULAR MECHANICS

for a number of years. The guantity
“poached” approximated 500,000 gal. daily.
This disclosure, apart from gaining accep-
tance of the machinery for the pump man,
revealed a precious secret, and was grate-
fully received by the city.

In numerous complaints pertaining to
heating of thrust bearings, it has devel-
oped. that the troubles have heen due
to the driving medium throwing addi-
tional thrust on the bearing, and when
thiz condition occurs, it is generally found
that electric motors are used for motive
power. The usual remedy is to run the
motor light, uncoupled from the pump,
and let the rotor find its magnetic center;
then the utilizing of a flexible coupling,
properly alined from the obser-
vations taken, will genecrally re-
move the dificulty.

Quite  ridiculous
are uncovered occasionally: one
being recalled where a  shop
mechanie, well versed in building
pumps, was sent out with a
helper to install new parts on an
old 4-in. pump working under
about 20-ft. total head. It was
ncccﬁﬁaﬁy to dismantle the old
pump, fit the repair parts, and
reassemble. On starting up atter  agon
the changes were made, no water
could be pumped, and before the
trouble was discovered it was g
found necessary to dismantle
apain. The mechanie had in-
structed his helper to cut out and o0
insert a new rubber gasket in the
discharge-flange  joint of the
pump and piping, and the helper
cut out the holes for the bolts—
and left the center solid! The
pump pressure was not great enough to
break through the gasket, henee no water,

Another caze, which nearly ended seri-
ously, pertains to a direct-acting water-
works pumping engine, which took its
suction from artesian wells and was seri-
ously hampered by air carried into the
pump with the water. It was decided,
in order to remove the air, to connect a
vacuum pump at a high point of the
suction air chamber, as the air chamber
was made with a 4-in. hole at the top,
closed by a small cover. Another cover
was made, with a l-in. mipple and valve
screwed into its center,
mechanie with wide experience in pump
building =ent to exchange the air-cham-
ber cover. The pump was running when
the mechanic arrived, and for some rea-
son, probably to save time, and not to
interfere with the operation of the pump-
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ing plant, he decided he could change the
covers quickly without shutting down the
mmp, despite the fact that high suction
{iit existed, and air troubles were already
present. This nearly resulted in wreck-
ing the pump, tor the mstant the air-
chamber cover was removed the suction
dropped, and with no resistance acting
against the water plungers, and full steam
pressure behind the pistons, the moving
parts almost smashed through the eylin-
der heads,

A momentarily bewildering  inecident
happened with a motor-driven pump on
the shop test block., The design was such
that the shaft did not pass through both
ends of the pump, which had a closed

o PER CEMT LOA&D OH MOTOR
E a FL] &3 TS [L=+]

T % T :

] 1 Lk 14l
L1 Ll L1
o LI ] 3 L [=] Eix & Ta
MILLION GALLONS PER 24 HOURS

Fig.2

Hate
the Pump Eficiency Is over 80 per Cent

end at the outhoard side, in order to
dispense with the suction packing I:u:nl-.r
and the shaft extended only on the in-
hoard side far enough to take the coup-
ling. The unit was pumping smoothly
when suddenly the discharge of water
ceased ; still the motor was running and
the pump shaft rotating at about normal
speed. Such a sudden occurrence was
confusing, but an examination of the inte-
rior of the casing showed the shaft
snapped off neatly, through a flaw in the
metal just inside the journal box.

Inasmuch as many of the foregoing
events have been dizclogsed during the
preparations for testing, it may he well
to pay some attention to this very inter-
esting part of the pump business, There-
fore, let us select o concrete example of
an actual field test,

Arranged as shown in Fig. 1 is a 36-in.



448

motor-driven centrifugal pump installed
in the municipal plant of an eastern eity,
and used for raising unfiltered water to
the filter beds. The pump was designed
to operate over a range of head to cover
the range of capacity the city required,
when operating in conjunction with other
pumps. In order to test over this range,
it was found necessary to throttle the
36-in, dizcharge gate valve, and readings
were taken, besides, at wide-open and
fully closed walve, at four intermediate
points, as given in Table 1. Capacity was

i o ] = 13 EF 211 [ | =
B 3 =ﬁ r £ BE IE i
2283 5 55_ ai | g# (3% 2 | =2

BR) 5 [ g |8 s [BE| 2| &
3n &85 | 9.0 21, T2 S5 | &T7.47 | 4837 |AGA.1
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determined by means of the station Ven-
turi-meter water manometer, which was
carefully calibrated. The total head was
measured by mercury U-columns attached
to the suction and discharge nozzles as
shown, with a correction added for the
difference in the level of the suction and
digcharge columns. The power consumed
by the unit was measured by a carefully
calibrated portable wattmeter, and the
motor efficiencies wsed to determine the
power consumed by the pump were ob-
tained from data furnished by the motor
builder, The observations made are as
shown in Table 1.

The results calculated thercfrom are as
riven in Table 2; the data from the two
tables being used to plot the curves shown
in Fig. 2. By plotting the curves and
reading off the values at the points guar-
anteed, we arrive at the comparison of
puarantee and results shown in Table 3.
From the curve it can be seen that over
a capacity range of from 40 to 55,0000
gal. per 24 hours, the pump shows an
efthciency of over 80 per cent, which is to
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be looked for with pumps of this size
and of proper design.

The total head is obtained by adding the
height of the mercury in the suction col-
umn to that of the discharge column in
inches, and multiplying by eoefiicient 1.13,
which will give the equivalent height in
teet of water;.then adding to this value
the correction for gauge levels. DBrake
horsepower is the product of horsepower
input and motor efficiency taken from
curve, and is designated as B.H.P.

Water horsepower (W.H.P.) iz ob-
tained from the following formula:

= _fial. water per min. X 333 X tolal head In feet
W.ILP.— RA.000 .

in which 833 15 the weight in pounds of
one gallon of water, and then the pump
efficiency i3 the ratio between B.H.P. and
W.ILF,, or s

In concludimg these articles, 1t 15 the
writers’ desire to state that the intention
of these papers 15 to familiarize the read-
ers with troublezome situations meident
to the operation of pumping machinery,
and particularly pertaining to centrifugal
pumps, which have rapidly replaced, in
many branches of pumping =service, the
plunger-type steam pump. It 15 a cer-
tainty that centrifugal pumps are here to
stav, which is evidenced by the progress
made in the past decade. Hence it is
advisable for all owners, and others inter-
ested, to pay some attention to the peculi-
arities of this type of equipment, and
accordingly it is trusted that the informa-
tion contained herein will prove of benefit
it the solving of perplexing problems,

Mixing Concrete

In tests carried out by the Bureau of
Standards, it has been found that the
workability of concrete, as measured on
the flow table, inecreases with the time of
mixing. The quantity of water beeing kept
constant, the change 15 particularly ap-
parent between 30 seconds and one min-
ute, not changing much thereafter,

It iz possible, for instance, to obtain
the same ease of working by mixing for
one minute with a given amount of water,
as by mixing one-half minote with 23
per cent more water. This information
should prove of value to contractors in
locations where water is at a preminm,

[ A pood paste filler, for use on hardwood
floors, may be made of 2 1b, eornstarch
and 2 1b. best gilders' whiting. Thin with
cqual parts of tur::t‘ntinc, japan, and raw
linseed oil, and tint to suit the desired
floor finish.



POPULAR MECHANICS

Screwdrivers for Heavy Service

When inserting large screws or trying
to remove tight ones, it is customary to
apply a monkey or pipe wrench to the
screwdriver shank, which commonly re-
sults in bending or breaking the blade
without materially altering the position of
the screw, The drawing shows two types
of all-steel serewdrivers with inserted ad-
justable and renewable blades for heavy
service. In Fig. | the shank is made of
square cold-rolled stock, and an alter-
native design, suitable for lighter work,
is shown in
Fig. 2, that is
made from
round stock
and used with
a rod handle.

One end of
the square bar
used to make
the type illus-
trated by Fig.
I 15 turned
down to a di-
ameter equal
to the width
across the
fAats, and 1s
slotted to take
the blade. A steel sleeve, made a light
driving At over the cylindrical portion,
prevents horizontal movement of the
blade. The upper end may be sguared off
s0 that the device can be held in a tap
wrench, or drilled for a rod handle. A
hole is drilled through the center of the
stock from the upper end, for about half
its length, and this is tapped for the ad-
justing screw; a smaller hole iz drilled
through the stock the remainder of the
distance, and a piece of drill rod iz in-
serted. This rod, when forced in by the
adjusting screw, will push the blade far-
ther out to adjust for different screw
heads or in case of blade breakage.

Ordinarily, only enough of the blade
projects to fit into the screw head., This
blade eannot bend, and if broken, an-
other is quickly adjusted, A fat blade
of this kind will grip the serew head much
better and with less slippage than the
ordinary tapered blade. he square
shank permits the application of either
a monkey wrench or an end wrench: it
may be held in a four-jawed lathe chuck
while the work is brought up by a drill
pad on the tailstock, and fed in by the
tailstock =zcrew to give pressure on the
screwdriver blade.—H. H. Parker, Oak-
land, Calif.
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Qilcan for Spring-Cap Oilers

Many of the spring-cap oilers on the
automobile chassis are in positions some-
what difficult of ae-
cegs, and in lifting the
cap with one hand
while using the oilcan
with the other, the
sleeves are apt to re-
ceive a coating of
grease or oil. A sim-
ple kink to prevent
this trouble consists
in heveling the spout
of the oilcan, as shown,
The beveled Lip per-
mits the cap to be
raiszed and the oil ap-
plied while holding the can in one hand.—
5. A. Luers, Washington, D. C,

SPRIHG-TYFE
SIL~-HOLE COVER

Making Dowel Holes in Patterns

When making parted patterns, it often
occurs that one cannot bore through one
piece into the other to set the dowel pins.
A quick and easy way to locate the points
at which td drill the holes i5 to gauge a
fairly heavy line on the pieces, and lay
two small brads in these lines. Then place
the picces one upon the other and press
them GOrmly together or strike a blow
with the hammer. The heads of the brads
will mark the spots where the haoles
should be drilled—Elmer J. Miller, Cin-
cinnati, Ohio.

An Improved V-Block

A V-block, very useful when drilling
holes in round stock, is shown in the illus-
tration, The usual practice, where it is
desired to keep
the faces of the
“¥" free from

drill marks, s

to clamp the

work upon

two blocks,
drilling between
them. By mak-
ing cast blocks of
the design
shown, the ne-
cessity of using two blocks is eliminated,
as the recesses provide plenty of elear-
ance below the work if the drill is fed
down a little too far. For drilling short
pieces especially, this type of block will
be found very useful—A. C, Cole, Chi-
cago, Il
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Testing Kiln-Dried Lumber

Two things that a dry-kiln operator
must be able to prove at the end of a
run are, that his lumber iz as dry as re-
quired, and that it is free from inwvisible
seasoning stresses that would canse warp-
ing when the wood is resawed and shaped
into furniture or other products. Neither
of these points can be proved by exami-
nation of the outside of the lumber, They
are, however, easily determined by the
following test, devised by the U. 5. For-
est Products Laboratory :

Before the lumber i2 removed from the
kiln, choose a fairly representative hoard
from each truck load of stock. Cut four

l-in. erozs sections, A, B, C, and D, from
the board at least

2 ft. from the end.
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Tests

Use section A to find the average mois-
ture content of the dried stock. To do
this, weigh the section immediately after
cutting, on a balance accurate to .1 per
cent, and then dry it on a steam pipe or
in an oven at 212° F, until it reaches con-
stant weight. The weight lost during this
drying is the weight of the moisture that
was present in the section, Divide the
weight of the moisture by the weight of
the oven-dried =ection and multiply by
100, This will give the percentage of
moisture in the section and also in the
stock in that part of the kiln from which
the sample was taken.

For furniture manufacture and other
high-grade uses, the moisture content of
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any hoard in the kiln should not vary by
more than two or three per cent from
the final moisture content specified.

Section B 1s used to find whether the
stock 18 umformly dry from center to out-
side, In order to do this, the section
must be cut apart and the moisture con-
tent of the inside and the outside found
separately, If the stock is 134 in. or more
i thickness, cut the section parallel with
its edges to get an outer shell of material
14 in, thick. Trim the remaining block
equally on all four sides to leave a core
15 in. thick. If the stock is less than 114
in. thick, cut section B 30 as to get an
outer zhell and inner core each one-fAfth
the total thicknezs of the section. Find
the moisture content of each piece by
the method wsed for finding the moisture
content of section A,

The moisture content of the inside and
outside of the stock should be egualized,
by steaming if necessary, to within two
EFIT cent, before the lumber leaves the
1410,

The third and fourth sections, C and D,
are for casehardening and steaming-
treatment tests, Saw section C parallel
with the wide faces of the original board
to form tongues or prongs, leaving about
145 in. of solid wood at the end of the
section., It the stock is less than 2 in.
thick, make two saw cuts: if it is more
than 2 in. thick, make five saw cuts. From
gsections having six prongs break out the
second prong irom each side, leavin rhc
two outer and two central prongs. ro
sections having only three prongs re-
move the center one. In zection I), saw
one central saw kerf to form two prongs.
Stand the sections on end in some con-
venient place in the shop to dry,

Ohserve carefully the action of the
prongs from the moment of sawing. Do
they bow in or out or remain straight
on the saw? Do they change shape after
room-drying ? -

If the prongs remain straight, both on
the saw and after room-drying, the lum-
ber is perfectly scasoned, being free from
stresses and uniformly dry throughout,

If the prongs remain straight on the
saw, but turn in after room-drying, the
moisture distribution is uneven, the sur-
face being drier than the inside. A short
gteaming treatment to balance the mois-
ture content should relieve all stresses.

If the prongs turn in on the saw and
do not turn out after room- -drying, the
Ilumher is “easehardened,” and is drier
outside than inside. Use a steaming or
high-humidity treatment to moisten and
soften the surface.
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Copperplating Nonmetallic Articles

Many nonmetallic and perishable arti-
cles may be preserved by a simple copper-
plating process; flowers, leaves, insects,
leather and wood objects, and the like,
may be metallized and fashioned into
striking jewelry and other novelties,

The article to be treated is hirst given
a coat of thin shellae; if the object is very
fragile, such as a flower, the shellac should
be sprayed on. An atomizer may be used
if the shellac has been well thinned with
aleohol. The article 15 allowed to dry
hard, and precaution must be taken that
the desired shape will be maintained while
drying.

A second coating of shellac or electro-
typers’ varnish is necessary. The latter is
much to be preferred, and can usually be
bought locally. When this last coating is
almost dry, cover the surface with pow-
dered graphite, Using a soft camel's-hair
brush, smooth the powder over every por-
tion of the article, for it 15 wpon this
graphite surface that the copper will he
deposited and any part not so covered will
not be plated.

Obtain a glass, or earthenware, jar of
sufficient size to hold the article during
the plating process. Prepare an acid
copper solution in the following propor-
tion, by weight: water, 100 parts, copper
sulphate, 5 parts, and sulphuric acid, 1
part. )

Working carefully, so as to prevent
breaking or damaging the graphite-cov-
ered surface, attach a fine copper wire to
the article and suspend it in the plating
solution. Connect this wire to the neg-
ative terminal of a battery. A sheet of
copper connected to the positive terminal
of the battery iz also suspended in the
solution, bringing it as close as posgsible
to the article being plated without ac-
tually touching it. For small work a
single dry cell will be sufficient.

It will soon be noticed that fine lines
of réd metal will appear on the surface
of the article, radiating from the connect-
ing wire. Gradually a copper network will
be built up until the entire graphite-
caoated surface 15 covered., The thick-
ness of the metallic coating will depend
upon the length of time the article is per-
mitted to remain in the plating bath and
the strength of the current. Experience
will probably show that a strong current
iz not desirable, as it makes the deposit
rough and granular. A small rheostat
may be used to vary the current as re-
quired to gain the desired results.—Ken-
neth Coggeshall, Webster Groves, Mo.
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Gas Iron Used for Tinners' Furnace

A serviceable heater for soldering cop-
pers can be made from an old gas iron,
such as can usually be picked up at most
junk shops for

a few cents. GUT OFF GAS rnnu},
With a hacl- l,")
¥
saw, cut off 1

ar 2 in. from
the pointed
end, the
amount de-
pending upon
the size of the
!rﬂl]; TMmove
thehandle,
and substitute
a U-shaped
support made of strap iron, drilled to take
the screws of the old handle and with
stitable holes for attachment to the
hench. The soldering coppers are inserted
through the open end and the flat top
makes a convenient stove for heating a
rlue pot, or coffee for lunch.—J. Splan
Dwyer, Buffalo, N. Y.
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Barbed Wire as Concrete Reinforcing

Barbed wire should not be used as rein-
forcing for concrete. It is difficult to
handle and keep in position while the
concrete 1s being placed, and it lacks th=
qualities that reinforcing steel should
have for best results,

Checkering Flat Surfaces

When checkering toolholders, or on
similar work, while the spacing of the
cuts is not held to
cxtréme accuracy,
it must be reason-
ably uniform, to
make the job look
neat,

A tool that wall
hold the spacing
regular, while al-
lowing quick time
to he made, 13
shown in the ]
drawing, The nose of an ordinary shaper
tool is ground and filed to the shape
shown, one point being Y in. shorter
than the other: the tool is then hardened
and ground.

The longer point is the finishing tocl,
the shorter one the roughing one, and as
the longer point is finishing one cut, the
location of the next one is accurately
marked by the short point. - .

-

DIRLETION OF FECD
——



452

Expanding Worn Wrist Pins

On an automobile repair that was un-
dertaken by a general machine shop as a

I-—_ :t!.{—r-l-— gl ———t— 5"
T i l I
L 240" i.23a" i.238"

i 1 1

i T WRIST PiRS i
A Method of Expanding Worn Connectlng-Fed Wrist

Fins That Is Economical and Saves Time When
Stock Parts cannot Easily be Obtained
“rush” job, it was found impossible to ob-
tain new wrist pins, and it was decided
that it would be more economical and
quicker to expand the old ones than to

make new ones,

On removing the pins from the pistons,
it was found that they were rather badly
worn on the bearing portions. The pins
in question had been 1% in. in outside
diameter with a l-in. hole through the
center, but the outside diameter was
found to be some three or four thou-
sandths less than the original diameter,

A broach was made, as indicated in the
drawing, from a piece of crucible-steel
bar, the largest diameter being highly pol-
ished, One of the wrist pins was brought
to a bright red heat, and after the broach
had been dipped in thick tempering oil,
for lubrication only, it was inserted into
the wrist pin and driven through, on a hol-
low block, with three or four quick blows
of a sledge. A flatter was held against
the end of the broach, and the operation
was completed before the pin had lost its
heat. Before cooling, the pin was re-
heated to a dull red and quenched in oil,
to temper it and eliminate the possibility
of cracking. After the work had cooled,
it was carefully measured and found to
have been expanded about 012 in, and
that it was perfectly parallel.

The job was completed by placing the
pin on cone centers on a hardened and
ground mandrel and grinding it to size,
All the other pins were similarly treated,
and the result was entirely satisfactory.

[ The oxygen and acctylene valves at the
foot of welding torches should be exam-
ined daily for leaks,

POPULAR MECHANICS

Copper-Coloring Brass

To obtain the color of copper on brass
it is necessary that the articles be electro-
plated, this being the only method by
which the work can be done, First, the
work should be dipped in: an acid solu-
tion, composed of equal parts of nitric
and sulphurie aeid, to which a tablespoon-
ful of salt is added. Immerse the articles
in this solution for a few seconds only,
and then rinse them thoroughly in clean
water. Have the pieces strung on a cop-
per wire so that they will not be touched
by the hands, as any grease will cause
faulty plating,

The plating solution to give the copper
deposit 18 made .of 3 oz. sodium eyamide,
2 oz, sodium carbonate, and 14 oz. sodiftim
hyposulphite, dissolved in 1 gal. of water.
A current pressure of only three or four
volts 15 required.

Estimating Concrete Materials

This system of estimating the materials
required for varibus concrete mixtures
disregards the dissimilar terms of barrels
and cubic yards that have always made
caleulations of this kind more or less per-
plexing. All quantities are kept in cubic
feet, with the bag of cement eqgual to
1 cn. ft. as the basis. The following table
can be used for any job:

)

[ L T b

1
7

A

e
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A Simple Table Used for Figuring the Amaunt of Sand,
Cement, and Aggregate for Concrete: This Does Away
with the Complications Introduced by the Use of
Dhissrmalar Terms

The quantity of cement reguired for a
job iz obtained by multiplying the cubic
feet of Anished concrete by the cement
factor in the table. The guantitics of
other materials are found by multiplying
this result by the terms of the proportion,

For example, a certain job will con-
tain 600 cu, ft. of concrete of a 1:2:4
mixture, In the fifth column of the table
the cement factor for this mixture is
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found to be 22, Multiplying 600 by .22,
the product will be 132, or the numbher
of bags of cement reguired; that is the
base figure. For the quantities of sand
and gravel, multiply by 2 and 4, thus:

Cement required.......... 132 bags.

Sand required, 2X132......264 cu. ft.

Gravel required, 4x132....328 cu. ft.

If it is necessary to change the cubic
feet of sand and gravel into cubie yards,
divide by 27. A ton of either material
will vary from 19 to 22 cu. ft. A cubic
yard of sand or gravel will weigh from
2400 to 2900 lb. A sack of cement
- weighs 94 Ib, and four are counted Lo a
barrel of 376 pounds.

The advantage of using the unit sys-
tem is that any terms may be used, such
as cubie feet, cubic yards, pounds, or
tons, The factors in the table will serve
with any units of measure, giving the re-
sults in the terms used,

An Adjustable Soldering Bit

The need for a variety of different
shapes of soldering irons manifests itself
when working
in awkward
COrners, or on
electrical
work when
soldering con-
nections. Also,
after the bit
has been used
for long
periods, the
handle be-
comes too hot
to be comiort-
able. With
these disad-
vantages in
mind the hit
shown in the
drawing was

roduced,

In the tool illustrated, tﬁe ecapper hit
is L& in. thick, 1%} in. wide at the widest
poimt, and 243 in. long. The handle ex-
tension 15 a piece of steel tube, 6 in. long,
one end being split and forked to take
the hit and the screw that holds it in
position. Holes are drilled along the tube
te permit circulation of air and to pre-
vent,-as far as possible, heat from reach-
ing the handle. The clamping bolt is
tightened sufficiently to keep the bit in
position when ordinary pressure is ap-
plied, but permitting the position to be
altered by tapping on the bench.—H.
Mayer, London, Eng.

YENTILATION
HOLES

Setting bolts in Concrete

When pumps and gas engines are set
on concrete curbs or bases, some means
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Two Metheds of Setting Bolts into Concrete Founda-

tiops That Permit A 'Wide Range of Adjustment: The

Methad Shown in the Upper Deawings Is Parteulacly
Practcal When Applied to Pumps

must be provided for bolting them down,
and as pumps, particularly, are often re-
moved for repairs, the threaded part of a
protruding bolt i3 often damaged. As
there is no way of renewing such a bolt
except by tearing up a part of the con-
crete, the method illustrated in the draw-
ing has considerable merit. It allows the
pump to bhe easily replaced and also does
not require the bolts to be set to such
close limits as when cast into a solid base.

Four pieces of flat iron stock, about 18
in. long—an old wagon tire can be used—
are each bznt into the U-shaped ftrm
shown, Heles large enough to permit
the entrance of the bolt heads are drilled
in ¢ach piece, and from this hole a slot
just a trifle wider than the shank of the
bolt and about 1% in. long is cut. The
four U-shaped pieces are suspended
within the form with the slots pointing
toward the center, and in such positions
that the center of the slots will be in line
with the holes in the pump base, After
making sure that the supports are sta-
tionary and that the irons will not be
moved out of alinement, the concrete is
poured and the top finished smooth and
flush. As socn as'the cement has set suf-
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ficiently to prevent flowing, the bolts are
placed in position and worked back and
forth in the slots to remove some of the
cement and form a cavity for the bolt
heads.

As it is hardly required to remove an
engine from its base except at rare in-
tervals, it is not necessary to use the
method described above. However, there
15 one difhewlty in setting the bolts, and
that consists in spacing them properly so
as to enter the holes in the engine base,

An eleetrician who installs numerous
farm-lighting plants makes use of a
method for setting engine bolts that is
most practical.

Pieces of Y4-in, rod, about 12 in. long,

POPULAR MECHANICS

are threaded on one end, and abowt 3 in.
of the opposite end is bent at a right
angle. These bolts are suspended from
stationary, wooden strips, laid across the
form m pq:rs:u-::ns corresponding to the
holes in the engine bed; but before the
cement is  poured into the form, the
shanks of the bolts are wrapped with
heavy pasteboard, or corrugated card-
board, to make cylinders about 1 in, in
diameter. After the cement has hardened,
the pasteboard cvlinders will still be soft
from the moisture they have absorbed,
and can be easily removed, leaving holes
in the base that permit a fair range of
movement of the bolts, without sacrificing
their grip in the foundation,

Drilling without a Drill Chuck

Drilling holes in work on the lathe,
when there is no drill chuck at hand or
when the drill used is beyond the capacity
of available chucks, 18 a proceeding
attended with no little danger, when the
shank end of
a tool 138
eripped in the
toolpost  just
ahead of the
carfier on the
drill. The
danger is, of
course, that
when the drill
poes through,
it is very likely
to slip off the

center and -

break in the hole, damage the work, or
injure the operator.

The device shown in the drawing is
designed to keep the drill close up to the
tailstock center, so that it cannot ship oft
at any time. The two pieces may be
formed from a single piece of stock of
suiable thickness, the parts being sepa-
rated with a hacksaw or on the miller.
Afterward the two parts are connected
with #g-in. studs. The center hole is
drilled to fit the tailstock spindle, and
thizs will be found large enough to receive
the largest drill the lathe will take. The
tightening setserew has a brass plug un-
Jerneath with the zame radius as the
spindle; this will be found to give suffi-
cient grip without marring the spindle.

In use, the drill is inserted through
the open end of the device and secured
in a suitable dog, the studs being drawn
up to bring the, center hole of the drill
against the center,

Preventing Cold-Saw Breakage

In a circular saw of any nature there is
a tendency of the teeth to clog up, and
this 1s especially true of a saw used in
cutting cold steel stock. The result of
clogged teeth is poor work and a great
chance for tooth breakage, and generally
several teeth are broken, rendering the
saw practically worthless,

BEHI;‘: up against just such a problem,
a certain shop largely eliminated saw
breakage from this cause by fastening a
wire brush underneath the saw in such
a manner that the brush kept the teeth
clear of chips., It was found that the
wire brush lasted a very long time, and
that it could be applied to any saw.

Rigid Hacksaw Frame for Shallow Cuts

It is rather difficult to make a long, shal-
low slot with the regular hacksaw frame,
on account of the
tendency of the blade
to bend. The drawing
shows a rigid handle
and frame made of
sheet steel, bent to-
pether so as to At
closely around the
blade, which will ob-
viate this trouble. The
hlade may be {full
length or a broken
piece, and is held in
e place by rivets or small
machine screws, Such
a tool is useful for
undercutting commus
tators, and similar
work, for which it is
much better adapted than the usual make-
shift toole,

EMD WIEW
.Y

SHEET STEEL

' T BATTEERM FOR
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A Homemade Ellipsograph
By EDWIN M. LOVE

OR those who have occasion to draw

many ellipses, such as artists, and
draftsmen in certain lines, a simple ellipso-
graph iz not only of much convenience,
but a great saver of time and patience
as well.

The homemade ellipsograph shown in
the drawing may be made of metal, fiber,
or hardwood, aceording to individual pref-
erence, and to the service for which it is
intended.

The main part of the instrument con-
sists of two pieces fastened together at
right angles to each other to make a
T-shaped member, as shown. The longer
memhber is designated as the beam, while
the short crosspicee merely serves for
securing the supporting legs. A bearing
boss is provided in the beam, a little over
J 1. from the crosspiece, and a 3j-in.
hole 15 drilled through this boss to take
the crankshaft, The outer end of the
beam iz provided with a knife-edge, as
shown, while the opposite end 15 fitted
with a metal point for obtaming aceu-
rate placement on the longitudinal axis
of the ellipse to be drawn. The instru-
ment is supported upon the work by the
knife-edge and metal point, and by zhort
legs on the bheam crosspiece. The 1g-in.
slot in the beam, which serves as a guide
for the connecting rod, should be made
as smaooth and straight

tances varying 14 in., so that the range
and vsefulness of the instrument is cor-
respondingly increased.,

One-guarter inch fiber, wood, or metal
rod, about 7% in. long, is used for making
the crankshaft, as shown in the detail
drawing, the ecrank and crank handle
being secured with pins through holes
drilled after assembly.

The ellipsograph is assembled as shown
in the drawing, using a wingnut on the
holt connecting the crank and connect-
ing rod, so that the latter can be dell!itf‘.'ll
for making ellipses of various dimensions.

To use the machine, draw the longi-
tudinal, or major, axis of the ellipse, ex-
tend it in hoth directions, and place both
pointer  and knife-edge on  the line.
Loosen the pencil, place the crank at rnight
angles to the beam, and shift the pencil
along the slot until the distance between
the point and the center of the beam
is equal to hali the minor axis of the
ellipse. Tighten the pencil in position by
inserting the wedge between the crank
and the wire loops, and proceed with the
formation of the ellipse by turning .the
crank handle. The point of the penecil
should just graze the surface of the paper.
If it is desired to decrease the length ?f
the ellipse, shift the connecting-rod pin
to a hole nearer the crank bearing.

as possible.

The connecting rod is
made toe conform to the
measurements indicated,
and a 3g-in. slot is pro-
vided for holding the
pencil or scriber, which
15 held vertically between
two small blocks,
although these may be
omitted if desired, and
the slot cut to fit the pen-
cil. Wire loops and a
wedge are provided for
holding the pencil or
seriber rigid, Each end

METAL FJNT  mManOLL

of the connecting rod,
and the outer end of the
crank, are drilled with
14.in, holes to take the small bolts wsed
in assembling. The opposite end of the
crank is drilled with a 3¥j-in. hole to
accommodate the erankshaft.

A piece about 3% in. long is used for
the crank, and a series of 1g-in. holes is
drilled along a center line, at intervals of
4 in. from center to center, Dy stagger-
ing the holes they may be placed at dis-

An Easily Made Ellimrﬁ]m That will Produce Perfectly Farmed Ellipses
of Any Length and Ay

% whithin the Capacity of the Imstrument

The accuracy of the results obtained
with this instrument, as with any other,
will be affected by the workmanship and
care used in its construction. See that all
joints, pivots, etc., while working freely,
have no perceptible shake, and that the
pointer, knife-edge, and pencil, when the
crank arm is on dead center, are all truly
in linc.
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Making the Farm Sign “Pull”

Tn the farm signs nsed to make sales of
woduce to passers-by, usually motorists
}mm the cities, as in advertising of other
commadities, it iz possible to obtain the
maximum “pull” by exercising ingenuity
and doing something “different.” A poul-
try breeder realized that a sign with the
simple statement that he had cockerels
for sale, without giving the price, as so
many similar signs are displayed. would
not pull as a sign should. Price 15 a
matter of deep interest to prospective huy-
ers, most of them at least, and is an evi-
dence that the same price is quoted to
all. This poultry breeder decided to zet
a price on his sign, and this is the frst
principle that should he observed mn ad-
vertising farm  producta by the sign
method; the amount should be displayed
conspicunounsly,

A second principle to ohserve is the
attractive display, whenever possible, of
the produce to be sold. The sight of an
article will often make one want to buay it
when mere words would fail utterly—
what would happen to a fruit store that
tried to substitute signs for its plenteous
and tastefully arranged display?

The farmer with the surplus cockerels
got up a sign that was well caleulated to
sell his stock, e built an attractive pen,
about the size of the exhibition cages
used at poultry shows.  The back was
made easily removable. and the top and
sides were covered with wire netting. Out
by the gate, he erected a platform, about
J ft. high, upon which the pen was sup-
ported and then he painted his sign—
hlack letters against a white hackground,
He eould have used a blackboard sizn,
aa 20 many farmerz do, but he had a Tnt
of cockerels and pullets to dispose of, and
reasoned it would pay to make a special
sign. A blackboard sign, at best, has its
disadvantages, as it is wzually hard to
read, and s seldom any too legible, con-
sequently it is an easy matter for such a
sign to lack “pulling power.”

The sign read: “For Sale, Pure-Dred
5. C. Rhode Tsland Reds: Great Laving
Strain: Cockerels and  Pullets — Like
These; Take Your Pick—316007

A trio, that i3, a cockerel and twa pul-
I=«ts, was exhibited in the care n favor-
able weather—they were handsome birds,
and the passer-hy could zize up the fowls
andd price instantly. In the course of a
few weeks the sign and display had sold
all hiz surplus hreeding stock, a large
number of the sales being made to brother
farmers, ’
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Hence, it can almost be accepted as an
axiom that the thing for sale should he
displaved in connection with the sign,
whenever practicable,

Farmers, like merchants in the city,
have found that the familiar words, “low-
priced,” “cheap,” "a bargain” etc, are
much more effective in attracting patron-
age and arousing desire through the appe-
tite than such adjectives as “luscious”
“delicions,” and the rest. In other words,
the bargain instinct 13 50 firmly ingrained
in most of us that it requires will power
to resist it. Conseguently, when a bar-
pain is advertised, make the huyer feel
and see that he is getting a bargain. Buy-
ers, as a rule, will pay no more for prod-
uce “right from the farm™ than they wili
at the store, and if the farm price is the
same or higher than the store price, there
i5 slight possibility of sales.

To date, the “iree” appeal has been Iit-
tle nsed by farm sellers, bot it is a power-
ful agent for stimulating trade. The farm
sign should have the word “free” promi-
nently displayed along with “buttermilk,”
“berries.” or anything else of which there
iz either a surplus or for which there
is no market, Buttermilk, on the farm, is
usually worth only a few cents a gallon,
or used only for hog feed, and a gallon
will make many free glasses., 5o it hap-
pens with other productse—a wvariety of
apple for which there i3 no satisfactory
market, or an excess crop of anvthing.
Let the recipients do the picking; the
exercise, in most cazes, will do them good,
and a feeling of cordiality will be estab--
lished., Of course, when a motor party
has heen refreshed with free, cool, but-
termilk, sales usually follow,

Novel farm =igns are always at a pre-
mium, A farmer whose sign had always
heen stationary, was caught unprepared
for the Sunday trafhe past his place, when
a wagon backed against his signpost and
hroke it off. In the emergency, the
farmer had his bovs and girls take turns
at the roadside, at holding the post and

“sign up, pointing it in the direction of

the oncoming car. He did, that day, the
higzest business he had ever done, and
thereafter it became the duty of one of
the youngsters to stand out at the road-
side with the sign during the hours of
heaviest traffic.—Oscar C. Place, Boulder,
Colorado,

A=z a broach becomes dull, a tendeney
to drift may develop. This iz overcome
by sharpening the teeth on the opposite
side to that toward which the broach
tends to drife,
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Split Posts and Round Posts

The question is often asked whether a
split post is as durable as a round fence
post. The fact is, that one kind will last
about as long as the other if the amount
of heartwood is the zame in both. But
if the percentage of sapwood is increased
by splitting, the split post will be less dar-
able, and if the percentage of heartwood
s increased, it will he more durable than
a round one. Posts of spruce, hemlock,
or any of the true firs are exceptions to
this rule, because their heartwood and
sapwood are about equally durable,

When posts are to be treated with ereo-
sote, or other preservative, a round post
is preferable to a split one, because of
the comparative ease with which the sap-
wood can be treated. Split red-oak posts
will take treatment hecause the wood is
very porous, but the heart faces of split
posts of any other species resist the
penetration of preservative, even under
heavy pressure.

Drill Mounted on Air Cylinder

A west-coast shipyard makes use of a
rather novel mounting for clectric and air
drills used in
drilling ship
and boiler
plates. The
drill is mount-
ed on the end
of the piston
of an air hoist,
being guided
on one side by
a round spin-
dle flattened
at one end
and bolted to
the cylinder,
and on the

n’-“.ﬂu_r.v-f"lll
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) other by flat

W gpuides bear-
",-'1 ing on a spe-

cial bracket,
which is slotted to allow the drill handle
to project.

The cylinder is carried by a trolley run-
ning on an I-beam, which swings radially
g0 as to cover a wide plate. A handwheel
and screw on the trolley enable the oper-
ator accurately: to adjust the Ilateral
motion of the drill, Two or three drills
are suspended from each beam, thus mak-
ing rapid production possible, Feed and
withdrawal of the drill are effected by
means of the air cylinder.
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A Clamp of Many Uses

A shop mechanic, dm:ing his spare time,
has made from a piece of 15 by 2a-in.

LBED WITH W-RIECE, 48
EURPOAT FOR LOMG WORE
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An Easily Made Ch? f-ur_';ﬂu Wee of the Shop
cold-rolled steel a clamp and several at-
tachments that he finds exeeedingly use-
ful and efficient.

The clamp is U-shaped, with the screw
end dnuh]e!l as in the drawing, and sev-
eral holes are drilled and tapped in the
hack for attaching it to angle plates and
for the attachments mentioned, The at-
tachments, of course, may take any of a
variety of forms to meet special require-
ments, but those made for the original
deviee  were used for testing and
straightening shafts, or as supports for
long work held in the vise, the clamp
being fastened to the edge of the bench.

Milling Owversize Slots

Inserted-tooth milling cutters can be
used in an emergency to mill slots of
preater width than
the capacity of the
cutter when used
for ordinary oper-
ations. For exam-
ple. suppose it 18
desired to mill a
1Tq0a-in. slot and the
only cutters ap-
proximating this
dimension are 114
and 134 in. wide.
Clearly the 1%4-in.,
cutter cannot be
used, but by staggering the blades of the
114-in. cutter the expense of a new cutter
or a double milling operation 1s avoided,

4
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Machine-Tool Slides for the Home Shop

The subject of 'machint-tnnl slides is
one of great importance to the man
who likes to build his own smal ma-

chine tools, not alone from the stand-
point of strength and accuracy, but also
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Methods af ﬂmatru:ﬁnquldLiu:-Tml Slides That
will Appeal to the Man Whoes Equipment does Mot
Allow the Use of More Comventional Designa

on the basis of ease in construction, Such
a man is limited in his choice of ma-
chine-construction methods by the fact
that uswally he has not the eguipment
necessary to perfiorm other than very sim-
li]: machining operations on his work.

here are, however, several methods of
slide construction open to him. Using
round cold-rolled steel for the ways, and
drilling and reaming holes in carriage or
slide to fit, is the simplest way, but great
care must be exercised to keep all the
holes in perfect alinement, and even then,
with everything perfect, the slide is sub-
ject to vibration, with consequent chatter
marks on the work, when the carriage is
in the ¢enter of suspension.

The best types are those built up of flat
cold-rolled steel, the only machine work
necessary being the drilling of a few holes,
amd even this may be done with the breast
drill, if a drill press is not available, The
cold-rolled steel may be obtained from
any steel merchant, and, as it is rolled very
close to size, and is usually straight, ex-
pensive shaper or planer work 15 elim-
inated,

One method of making up a slide and
carriage is shown in the upper detail. Two
angle members are employved to hold the
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body of the carriage to the slide, or cross
slide to carriage, these members being
filed and seraped to a perfect fit on the
glide. They are held to the body by means
of round-head screws, the holes in the
angle members being a good fit on the
bodies of the screws, to prevent any shift-
ing. 1f a nice sliding fit 18 wanted, file the
body until, when the angles are screwed
up tight, they just bind on the slide, Then
loosen one, and insert a piece of tissue
paper, about 0015 in. thick, hetween angle
and body. This will allow the carriage to
slide without any sideplay.

The type of slide and carriage assem-
bly shown in the lower detail drawing is
very suitable for a small lathe, miller, or
grinder, and is adjustable for wear. The
rear guide member is a piece of angle iron,
fitted as described for the simpler type,
The front guide member 15 built up, using
a piece of square stock and a flat lower
shoe, held in position by means of ma-
chine screws and nuts, the heads of the
screws being eountersunk, as shown, Tis-
sue paper is used to provide the necezsary
clearance,

A space iz left between the square stock
and slide, about 0l in, larger than the
brass wearing strip that goes between.
The square piece is slit, at each end, with
a narrow hacksaw, and fitted with set-
ecrews, which will take care of any slight
inaccuracy in the drilling, and also pro-
vide adjustment for wear, :

The wooden base shown screwed to the
slide is merely a suggestion. This part
of the work will depend on the design of
the machine, as, for example, the small
hench miller described on page 449 of the
March, 1921, issue of this magazine.—]. V.
Romig, Allentown, Pa.

Using Lathe as Clamp

When making and gluing small plate
patterns, or other woodwork, or even for
emergency repairs on doors and window

frames in the
| =mall shop, a
i long carriage
{  clamp 15 often
required. If
the work can
be glued and
allowedto
stand over-
night, the bed
of an engine
_ lathe makes

an accurate
and quickly applied elamp. The work is
simply held against the headstock, resting

[HEaDETOCHK -
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on the ways, the necessary pressure being
applied by bringing the carriage against
the opposite side, with a block, if neces-
sary, between. The work is tightly
clamped between the carriage and head-
stock: by means of the carnage traverse
wheel and locked in place. Weights may
be applied to the upper surface to hold
the work down against the ways and pre-
vent bulging. As the lathe ways are, or
cshould be, parallel, the work pressed
against them uniformly will be held true
until the glue sets.

Shaper Used to Make Core Boxes

When making a pattern for a short
piece of bent east-brass pipe in a machine
shop, difficulty was expericnced in cut-
ting ount the
small core box
by hand. One
of the cores
was to be 1o
in, in diam-
eter and an-
other 3% .,
and it was de-
cided to see
what results
could be ab-
tained by
using the
shaper to form
the grooves in
the pattern.

A piece of
14 by lg-in.
steel was
scribed with a
4.in. circle at
one end, the end being ground off along
the line of the circle and the back re-
lieved to form a sharp cutting tool. A
similar tool was made for cutting the
larger groove. One of these tools was
fastened in the toolpost of the shaper, and
a plece of white pine was adjusted in the
vise. By running the shaper and feed-
ing the tool down a little at each cut, a

erfect semicircular groove was formed
in the wood., The ends were to be bent
at an angle of 45°, so, at the proper
length for the center of the bends, the
core box was cut off at that angle. The
ends were then glued as shown, and a
perfectly formed core box was the result.
—Homer S, Trescartin, Wakefield, Mass.

[Never use ells or quarter bends on un-
derground sewer work, Use one-eighth
bends and 45° bends,
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Flexible Curve for Draftsmen

Having oceasion to draw a number of
curves and not having a complete set of
curves to do the work with, a draftsman
tried various
expedients for
making a
smooth curve,
such as cut-
ting them owt
of cardboard,
rubber sheet-
ing, etc. The
difficulty was
finally aver-
come in a sim-
ple way, and
the results
were 50 good
that the de-
vice has heen
in constant use ever since first made.

A piece of heavy copper wire, about 1
ft. long, was obtained, and after anneal-
ing by heating and plunging into water,
it was inserted into a piece of rubber tub-
ing so that several inches protruded at
cach end, The wire, when bent, will never
assume any other shape than a smooth
curve, no matter how sharp it may be, and
when so bent, it is naturally prevented
from rolling.

As a later improvement, the wire ends
were weighted with small lead weights to
canse the curve to remain wherever it was
placed, The lead weights are covered
with cloth to prevent marks on the paper.

Finding Center of Work Held in Milling-
Machine Vise

Designed with the object of simplify-
ing the operation of finding the center of
work held in the vise of a milling machine,
the device
illustrated
makes it pos-
gible to cut a
slot in a piece
of work with-
out the usual
preliminaries,
that not infre-
quently re-
quire more
time than the
actual opera-
tion. ]

The V-piece
is made from a flat 1-in, stock and i3
drilled and tapped to take the knurled
screw that holds the center piece. In
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operation, the *“V" is held apainst the
work, and the center piece is pushed down
until it butts against the piece held in
the vise, when the screw is tightened. It
is obvious then, that, if the cutter is lined
up centrally with the point of the center
piece, the slot will be cut exactly through
the center of the work., This handy little
helper can also be used in milling a tongue
centrally, with straddle mills, by adjusting
the table until the cutters touch each side
of the center point.

Seed-Testing and Germinating Device

Many devices for germinating and test-
ing seeds have been made and experi-
mented with, but most of these have been
designed to test fairly large seeds, such as
corn, beans, peas, and the hike, while the
seedsman  in-
terested in the
quality of
small seeds
has been left
to shife for
himself.

The illustra-
tion shows a
seed tester
that will meet
the demands
of plant breed-
ers,and others,
who wish to make tests of seeds that are
exceedingly small; it 15 not only a seed
tester but a germinator also, for as fast
-as the seeds germinate they can be re-
moved and planted in pots. As the seeds-
man or breeder often wishes to examine
secds that fail to sprout, he can easily do
g0 with a tester of this sort and accurately
determine the percentage of wviable and
nonviable seeds.

The materials needed are a wide-
mouthed pint-size fruit jar; a strip of or-
dinary paper towel, 11 by 13 in., folded
four times to produce a strip, 13 by 214
in,; a4 by 4-in. glass plate cut from ordi-
nary window glass, and a Petri-dish cover,
about 3 in. in diameter, The glass plate
ia laid on the folded paper, the two ends
of which are then brought together, the
whole turned over, and the ends of the
paper placed in the jar, which has been
filled with water. The seeds are placed
on top of the paper-covered glass plate
and covered with the Petri-dish cover,
forming a meist chamber about the seeds.

The seed labels and other marks can
be made on both the glass plate and cover,
by using a china-marking pencil.—], L.

Collins, Berkelev, Calif,
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Machining Casein-Glue Joints

Casein glue sets very quickly and pro.
duces a joint strong enowvgh to be
machined in a few hours. In tests at the
U. 5. Forest Products Laboratory, casein
glue joints in spruce proved as strong as
the wood after Tonr hours, and in hard
maple after six hours. When maximum
apeed of production is essential, such
woods may be machined at the end of
the period stated, without sacrificing the
strength of the joint. In some kinds of
work, however, machining so soon after
the gluing 15 inadvisable, because of the
danger of warping or the production of
sunken joints, as the moisture content of
the wood equalizes.

Another important fact brought out by
the tests on joint strength i1s that joints
released from pressure at the end of two
hours, and then allowed to season for 22
hours, proved as strong as those that had
heen pressed for 24 hours, j-nint:-', pressed
for only a half hour and seasoned,
although of good strength on the aver-
age, were somewhat erratic in this respect
and probably would not be dependable
where maximum strength is important,

Automatic Ejector for Hollow Punch

The punch, shown in the drawing was
designed as a hand tool to cut disks of
rubber and leather in a punch press. The
size of the disks to be cut will determine
the dimensions of the deviee,

The punch is cut away on one side to
provide an opening through which the
disks are ejected. Directly opposite this
opening a hole
iz drilled and
tapped to take
the combina-
tion handle
and ejector.
The disk ejec-
tor is provided
with a square
shank that fits
intoa broached
hole in the
handle, and a
Epring serves
to keep the
cjector against
the side of the
punch. The
addition of the plunger that bears against
the ejector completes the tool.

In use, the punch iz held by the oper-
ator and when the ram 15 on the upstroke
a disk is ejected through the opening., On
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the downstroke the ram strikes the
plunger which, pressing against the

tapered ejector, pushes it back until pres-
sure on the plunger is released.

The ram of the press is set so that the
punch will be forced a little way into a
block of wood, or similar soft material,
underneath the stock from which the
disks are being punched, to make sure
that each disk is cut out cleanly. After
a little practice, the operator of such a
tool can cut out disks as fast as the press
will ron, .

A Swivel Runner for a Harrow

A farmer who 'wsed a tractor for draw-
ing his harrows, connected six harrow
sections to one evener, making the entire
implement 28 ft. wide. As this was too
wide to permit the harrow to be hauled
through gates and over bridges, it was

necessary to pull

it endwise, psing
plank skids, In
order to avoid dif-
ficulty and loss of
time ih placing the
gkids, the four eor-
ners of each section
were  ftted with the
gwivel runner shown
in the drawing. When
the harrow teeth are
raised, the weight of the implement rests
on the runners, which permits movement
in any direction without injury to the
teeth,

A 3-in. hole is drilled through the har-
row bar, and this is bushed with a piece
of Y4-in. pipe, 34 in. longer than the thick-
ness of the bar. The runners are made of
Va-in, round rod forged to the shape in-
dicated. The upper ends are threaded and
nuts above ﬂ.ndP%Eh:rw the bar hold them
m place, When the tecth of the harrow
are lowered the runners are elevated from
the ground and do not interfere with the
operation of the harrow.—G, G, MeVicker,

North Bend, Neb.
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Fitting Welding and Cutting Hose

When fitting up welding and cutting
hose, spread shellae on the nipples before
forcing them into the hose. e shellac
makes mnot only a tight joint, but a
cemented one, joining the rubber to the
metal. Usze wire clamps and special pliers,
hammer down, and wind with adhesive
tape. This will make a leakproof joint.—
A. MaeCullough, Chicago, 111,
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Tool Removes Earth from Stumps

The drawing shows a tool that is ex-
ceptionally useful when clearing cut-over
land of stumps, for removing the earth
around the stump preparatory to burn-

BOLTS DR
AVETS =——

ool, Made from an Old Spring Leaf, That Is Very
Useful for Preparing Stumps That
Afe to be Burned Out
ing. An old spring leaf has a piece about
one-third of its length cut off, the cut end
then being inserted into a pipe handle
which has been flattened to hold it, as
shown, The spring leaf is held in place
i the handle by means of two bolts, as
indicated. With such a tool the earth can
be removed from arowund roots and cavi-
ties that would otherwise be inaccessible,

Scraper for Truing Center Holes

It sometimeés happens that a piece of
shafting, or other cylindrical work being
turned in the lathe, will not run true, be-
cause the center hole is not exactly par-
allel with the longitudinal axis of the
work. When thiz occurs, it is a common
practice to tool the center, with a hand
scraper, until
the work runs
true, It is~-
however, al-
most impos-
sible to keep
the cone of
the center
hole at the
correct angle
while scrap-
ing, and it not
infrequently
happens that, while the work runs true for
a time, it is merely running on one or

W CHRL,
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two high spots in the center hole, and,
when those wear down, the work will
“run out” again.

The scraper shown in the drawing com-
pels the operator to scrape always at the
same angle. It is made in two parts;
the scraper proper is provided with 3
knurled grip, the oppositc end being
turned down for a few inches, and ma-
chined at a 60° anple; three flutes are cut
in it, and two of the lands thus produced
rounded off, so as to leave only one cut-
ting edge. Over the cutting end of the
scraper slides a sleeve, tapped for a screw
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that hears on a flat cut on the scraper;
between sleeve and scraper grip a fairly
stiff spring is placed, and a sector of the
sleeve 15 cut away so as to expose the
cutting edge, thus enabling the operator
to observe how much metal the scraper
15 T{:J'IIU-'I’IHE'.

In use, the work is placed between cen-
ters, the ngh spot marked, and, as that
side of the center hole iz the one to be
sgraped, the cutting edge of the scraper
is placed on that side, and the scraper
pushed in and rotated until the desired re-
sult is obtained.

Turret-Lathe Drill Holder

It 15 unnecessary to have a collection of
holders for the various sizes of drills uzed
in a turret lathe, if the holder shown in
the drawing is used. This device will take
eare of drills up to 1 in. and over but is
not recoms-
mended for
drills smaller
than 1} in., as
these will he
hetd better i
an ordinary
drill chuck,

The holder
is made in two
pieces; the
hody is turned
to fit the tur-
ret and drilled
at the front to
the size of the
largest drill it
15 to take, The
Vapiece is
turned to the
same external diameter as the body, the
center hole machined and the piece slotted
for the screws as indicated, then drilled
and tapped to receive a suitable setscrew
for clamping the drill. Holes are drilled
and tapped in the end of the body to take
the clamping screws, so that the opening
can be adjusted to different-sized drills.

When setting for any size of deill, the
gcrews are loosened, the drill is placed
on the “V" zo that it extends back to the
conical end of the hole in the body., With
a center hole already in the work held in
the chuek, advance the turret shde until
the point of the drill enters the center
hole and the drill is held tightly between
it and the conical end of the hole in the
hody: the V-pieee iz drawn against the
shank, the screws are tightened, and the
drill is ready for work.

Soldering Gold

Before undertaking to solder gold, paint
over with a paste made by mixing vellow
ocher, ground up with water, and a small
quantity of borax., This paint will pro-
tect the sarfaces somewhat from oxida-
tion. After soldering, the gold should be
placed in a pickle, composed of 9 oz, of
water and 1'% oz, sulphuric acid. It is
best to throw the gold into the pickling
solution while still hot from the soldering
operation. Very often the soldered and
pickledagold will show whitish in streaks;
this is caused by the silver in the alloy.
If this occurs, dip the work for a moment
in & hot solution of sulphuric acid and
saltpeter; then dip in cold water, wash
clean, and polish with oil and rotten
stone. Then wash again, and complete
the polishing with rouge.

Auto Magnets Make Magnetic Separator

The magnets from a magneto of a well-
known type of automobile can be used
for many pur-
poses, and perhaps
one of the most
original to which
they have been ap-
plied is in the con-
struction of a mag-
netic separator for
preventing bits of
the ferrous metals
from getting into
a feed grinder.

A Minnesota
miller has ar-
ranged three pairs of such magnets, with
their negative and positive poles together,
at intervals in the bottom of the grain
spout that leads to the hopfer of the feed
mill. The upper part of the spout is
hinged so that it can be lifted and the
metal bits removed.
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Building a Pergola

By ROY BROWN

THF_ growing popularity of the formal
garden has aroused an increased in-
terest in every feature that adds to its
attractiveness, Of these, the pergola is
one of the most beautiful, and forms so
admirable a covering for a favorite walk
that the cause of its popularity is easily
understood.

The illustration shows a pergola that is

If a eypress walk 15 to be laid, this should
he of 2 by 4-in. boards laid crosswise
on bearing plates resting on the piers, the
boards being spaced 14 in, apart. A con-
crete walk will prove rather more satis-
factory, perhaps, and excavation for it
should be done at the same time as for
the piers.

The columns, stringers, and beams are

&

An Attra

il Canni Appear-

ance of the
at once pleasing in appearance and easily
built, dispensing, as it does, with elabo-
rate columns, and employing only easily
obtained lumber.

The most satisfactory stock from which
to build a pergola is cypress, because of
its nonrot quality, and resistance to
weather, even when unpainted.

Piers shoold be placed under each col-
umn, excavating to a depth of 3 ft. and
tamping into place, in the center of each
pier, 6 by G-in. cypress posts. The piers
should be spaced 10 ft. on centers longi-
tudinally, along parallel lines, 7 ft, apart.

he
hrmﬂf_

:Iti'.r-u Ferpola, Buklt of Stock Sizes of Cyparess,
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built up of No, 1 dressed cypress, with
molding profiles and other details accord-
ing to the drawing. The stringers are
2 by 10 in., joined directly over the col-
umn caps by nailing to a 4 by 10-in. block.
The crossheams are 2 by 8 in, 1 ft. on
centers, All nail heads should be coun=-
tersunk, and the holes puttied.

The woodwork must be thoroughly dry
before being painted or stained. Give all

POPULAR MECHANICS

the parts a priming coat of paint or stain
before assembling. If paint is to be used,
mix as follows: white lead, 100 Ib., boiled
linseed oil, 4 or 5 gal., and japan, not te
exceed 14 pt. For the priming coat, use
1 pral. of this mixture to 1 gal. pure linseed
oil.

If the work is to be stained, use a good
guality of ereosote shingle stain, and allow
one week to elapse between coats.

Sweeping the Lawn with Water

Sweeping the leaves and litter from a
lawn with a strong water spray is better

A Water Broom That Keeps the Lawn of the Califar-
pia State Capitol Free of Leaves and Litter

than using a rake, in the opinion of those
responsible for the care of the acres of
grounds surreunding the California state
capitol.

he “water broom,” as it is called, was
made by one of the gardeners from an 8-
fr. length of 1-in. pipe, with the ends bent
in opposite directions so that the whole
has approximately the shape of the letter
“5." One end of the pipe iz provided with
a zuitable hose connection while the other
15 fattened down so that it delivers a
wide sheet of water over the surface of
the lawn. The man operating the device
Csimply turns on the water and then swings
his “broom” about, with the flattened end
close to the surface. The leaves and other
light material are tossed into windrows,
leaving the lawn as clean as desired and
watering it at the same time. The ac-
cumulated litter is gathered up by other
workmen and removed.—Allen H. Wright,
San Diego, Calif.

Clearing Point of Refillable Pencil

When inserting a new lead into the
usual type of refllable or so-called auto-

matie pencils, it iz often found that a
piece of the old lead remains in the point
and is difficult to remove. If the user

depends upon the new lead to force the
remnant out of the tip, the result often
is that the necessary pressure will canse
the new lead to crumble,

To force the small bit of lead through
the tip, take a common pin, and after cut-
ting off the head and point, insert it in
the pencil in the same manner as a new
lead. A few turns of the cap will bring
the pin into contact with the old lead, and
a turn or two more will force the lead
out, leaving the pencil clear and in read-
iness for the new lead, which can be in-
gerted without difficulty after the pin has
been removed —W., A, Kimball, New Bed-
ford, Mase,

How to Make a Stationery Embosser

The cost of having letterheads and
other stationery printed is high, while an
emhbosser will make any number of read-
able and good-looking letterheads at a
very small cost.

(f‘;htain a piece of la-in. lumber, about
3 by 5 in. in size. Then, a piece of light
flat iromn, about 34 in. wide and 12 in, long,
is obtained, and bent to form the com-
bination handle and type holder shown
the drawing. The
holder iz hinged
to the board base,
and holes are
drilled, the proper
distance apart, for
the holts which
hold the type

in place.

The necessary
characters for
making up the

name and address
are made by using ordinary printers’ type.
Every printer has some old worn type
that he is going to sell for junk, or, at any
rate, he can probably sell the few char-
acters needed without depleting his font.
New type, if used, must have the sharp
edges rubbed off with fine emery cloth;
old type is best. Set up the desired let-
tering and make sure that every line is
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“justified,” or filled out to the same length,
Then fasten the type in the holder by
drawing up the two bolts.

A little melted sealing wax is poured on
the wood directly under the type, and
while the wax iz still soft the type is
pressed into. it, but not too hard, It is
best to dust talcum powder over the face
l:r[ the type before making the impression
in the wax, to prevent sticking. When
the wax has hardened, the lype is I:|El:-rd
leaving a clear and distinct impression in
the wax.

Plaee a piece of paper directly over the
gealing wax and by means of the handle
press the type down against it. This
operation will emboss the letters on the
paper. The paper should be inserted face
down, and by driving small nails into the
base they can be used as gpuides to insure
that each impression is properly located.—
Frederick C. Davis, 5t. Joseph, Mao.

Sign for Combination Business
and Pleasure Car
A businesslike sign on the =alesman’s

private automobile 15 an advertisement
that identifies him as a practical business

An Eastern Balesman Uses His .ﬂul.-umnhlh iy Adwer-

tise His Wares with a ]-Fn Dgar

Fanels. When the Car is ed 'ﬁf F:flunql. Purposes
the Bign is ed under a Waterproof Cover

man and advertises his “line.” However,
for reasons of cconomy many salesmen
use the same car for both business and
recreational purposes. An eastern sales-
man has a switable sign advertizsing his
wares painted on the door panels of his
car. When the car is uzed for purely
personal purposes, the sign is concealed
under a neat cover of rubberized fabric.
This cover is fastemed at each corner
with ordinary top-curtain fasteners in the
mantner shown in the drawing. If desired,
the sign may be painted on the cover.

[ Extra weight, which may consist of a
ring, shrunk on, added to the rim of the
fiywheel of a hand washing machine, will
make operation of the machine much
easier,
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A “Block-Ball” Puzzle

Considerable amusement may be had in
working out the solution to the “block-

Fig. 2

This ""Block-Ball"® Puzszle, Which i Whittled in a Few
Minutes from a Pine Stick, Eke Moat Puzzles, Is
Drifficult to Solve Hecause of Ita Bimplicidy
ball” puzzle shown in the drawmﬁ Slx

pieces, each 15 in. long, are cut from
14-in, square stick of white pine. Twu
corners of each picce are rounded off and
three are notched twice, as in Fig. 1, leav-
ing a space of 14 in. at the center and ends.
Two of the pieces are notched in the same
manner, but a third notch is added in the
center as in Fig, 2, The sixth picee 1s the
“king-pin" that holds the assembled puz-
zle together; it has no notches "but 1s
slightly tapered so that it can be pushed
in place and hold the other pieces rigid.
The five pieces shown in Figs. 1 and 2
are put together, and the tapered piece is
inserted last, the taper serving to wedge
the other members apart and hold the .
hlock ball solidl.—Elmer O. Tetzlafi, Mil-

wankee, Wis.

A Simple Window Catch

A handy catch, that will held the win-
dow open or prevent it from being opened,
can he made from an
iron washer. The wash-
er is cut in half, and
a small hole is made at
its center for attach-
ment to the window
sash with a secrew, One
edge of the washer is
provided with a series
of notches, to provide
a better grip. These
are cut with a three-
cornered file. The loca-
tion of the cateh, and
the position of the
notches will be deter-
mined by whether it is to be used for hold-
ing the lower sash open or to prevent
either sash from being opened.
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Cleaner for Onion Sets

In some parts of the country, where
onion sets are grown commercially, the
customary method of cleaning them for
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the market consists in running them
through hand sieves, at the expense of
muchi time and labor.,

A power-driven machine that can be
moved about to any loeation only re-
quires the uncleaned sets to be placed in
one end of the cleaner, the cleaned bulbs
being caught at the rear of the device and
removed.

A bottomless box, mounted on a low
wagon gear, has a suitable crosspiece at
the front end for bolting the small gas
engine wsed., A similar, though some-
what smaller, box, as shown in the sketch,
is provided with a screen bottom to form
the sieve, or shaker., To each of the
four corners of the shaker, a hammock
hook is attached as shown, and a short
length of link chain is provided for each
hook. The shaker iz supported from
horizontal pieces, which are fastened to
the uprights on the wagon box. Holes
are drilled in™the crosspieces, through
which the chains are inserted and held in
place with a long spike, so that the shaker
can be made adjustable. In use, the open
end of the shaker should be at a lower
level than the elosed end into which the
sets are dumped.

A stout wooden brace is bolted securﬂhv
across the zhaker near the closed end,
and this is eonnected to the wooden con-

necting rod by means of a heavy strap
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hinge, which 15 attached to both mem-
bers by bolts. The opposite end of the
connecting rod is fitted with a plain bear-
ing, made of flat iron, for the crankshaft,

%]w crankshaft i3 made from round
steel, and must be true and properly bal-
anced, otherwize the shaft will cause
vibration that would be troublesome. Pro-
vision is also made for attaching a pulley
to the crankshaft to take the power from
the engine, a belt being used.

Plain bearings are bolted to the sides
of the wagon box for the crankshaft, and
collars are provided on the outside of
the bearings to prevent sideplay in the
shaft.

One or more strips of wood are placed
across the bottom of the shaker, so that
they will be above the surface of the
screen and offer a barrier to the too rapid
passage of the =ets down the inclined
pl:l:rt-E.—G{:u:rgl: L. Emerson, Chicago, 111,

How to Make a Simple Ammeter

Aometimes, for experimental purposes
or in order to get a rough idea of compar-
ative amounts of current flowing through
a circuit, a simple ammeter is necessary;
where a regular ammeter 15 not availahle,
the one shown in the drawing will answer
all requirements,

It 15 based on the well-known physical
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A Hememade Ammeter by Means of Which the Elec-
trical Experimenter In Able to Make Feasonably fc-
curate Headings of the Amount of Current Flowing
through a Circuit
principle that an electromagnet will at-
tract either the north or south pole of a
permanent magnet, according to the diree-
tion in which the current is flowing
through the electromagnet,
Make a suitable wooden base and attach
to one edge an upright board, about 6 by
10 in. In the center of the base, and close
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to the vertical pieee at the back, place an
electromagnet, either bought for the pur-
pose or made by winding a number of
turns of wire around an iron bolt; this
need not be elaborate so long as it creates
magnetism,

MNext, cut out an arm about 6 in. long,
of =tiff brass; point one end and cut an
opening in the arm, wide enough, and of
such a shape as to permit the arm to
swing without sliding, 4 in. from the lower
end. The bottom, or blunt end, of the
pointer is fastened to the center of a piece
of magnetized steel, formed in the shape
of an are with a 4-in. radius. Then hang
the arm in position by placing the slot
over a screw driven into the back board,
in such a position that the steel magnet
will swing about 15 in. above the eoil. The
serew should have its top surface filed
down to a knife-edge so that the pointer
can swing with the least possible amount
of friction.

Connect the electromagnet to the two
binding posts and then make a scale which
can be tacked to the back under the end of
the pointer. The instrument should be
tested with a regular ammeter and the
readings marked accordingly on the scale,

When using, set the instrument in a
steady position so that the pointer will bhe
at the eenter of zero point of the scale,
and connect the magnet to the source of
current ; the action of the electromagnet
will then pull one end or the other of the
magnet down to it, which will swing the
pointer either to the right or left and
mndicate the amount of current—L. B.
Robbins, Harwich, Mass.

Stand for an Electric Iron

An electric iron that was not provided
with any form of stand for upending
while heating, caused
considerable annoy-
ance through frequent
breakage of the plug,
which was, of course,
never intended to sup-
port the iron in this
manner,

The cause
of the trouble
was guickly
eliminated by
drilling a
hole in the
rear handle support and bolting a simple
puard to it in the manner indicated. For
this purpose an ordinary brass hanger,
siuch as used to hang pictures, was found
to answer very well. '
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Detachable Seat Unit for Trucks

Every owner of a motor truck has a
potential “rubberneck wagon,” with which

Every Qwner of a Motor Trick can Convert His Ve
kicle inta a Passenger-Carrying “Rubberneck Wagon™
for the Conveyance of Bight-Beers and Duting Parties

he can earn extra money by hauling out-
inE,r and sizght-seeing parties.

he photograph shows a detachable
seat unit which is set oa the regular truck
body as the occasion may demand. The
whole arrangement is made of wood
bolted together and lashed to the body
with ropes, although a neater effect would
be obtained by using bolts. In figuring
the seating capacity, IB in. should he
allowed for each passenger.—Geo. B.
Morris, Pasadena, Calif.

An Emergency Universal Coupling

IHaving need of a universal coupling,
I made one by connecting the ends of
two shafts with short lengths of wire
hoisting cable,
This was done by
drilling holes in
the ends of the
shafts, as indi-
cated, and then
slitting through
the centers of the
holes with a hack-
saw. A tapped
hole in each shaft
was fitted with a
setserew for tight-

BOLT
4

ening up the e
cahles, as shown | HoEmMG CABLE
in  the drawing.

The cable should

be lubricated with graphite grease. This
may be done by untwisting the cable
slightly, before assembling, and forcing
the prease between the strands. This will
aid materially in lengthening the life of
the coupling, and in decreasing the pos-
sibility of breakage when used in locations
where it may be exposed to rust—Irvin
T, Fox, Richmond, Ind.
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Keeping Cider Barrels Air-Tight

Anyone familiar with the action of
cider, and similar fruit juices, knows how
important it is to use care in permitting

SIDE VIEW

EmD VIEW 1

A Simple Method of Kesping Alr from Eﬂlln: Cider,

and Similar Fruie Joices, Welizes an  Eaely Made

Water Heal, ita the Gases within the Hars
rel to Escape Freely without Admitting Air

the gas developed by the initial fermenta-
tion to escape, without admission of air,
if the product is to be kept in good con-
dition.

The zimplest method of doing this is
shown in the drawing. Place the barrel
on its side, as indicated, and dnll a hale
in the side near cach end; insert a short
length of 14-in. pipe into each hole, and
make the joints air-tight with melted par-
affin or sealing wax. The outer ends of
the tubes are submerged under water in
the manner shown, The pressure which
develops ingide the barrel will be strong
enough to force the gas out through the
water, but nene of the outer air can get
in. Barrels of cider can be kept for long
periods in good condition without blow-
ing up or turning into vinegar by this
method —L. H. Georger, Buffalo, N. Y.

Laying Osk Flooring

Oak flooring should never be laid in a
new building while the walls and plaster
are damp; in fact, it should be the last
thing installed in a house. It is most
important that brick, stone, conerete, and
all similar materials, be dry before the
flooring 15 laid.

In winter buoilding, flooring should
never be laid without heating the rooms,
as trouble will be encountered, due to
dampness, should this be neglected ; where
3%4-in. flooring is laid during the summer
months, with the first ¢hill or dampness,
the rooms should bhe heated at least once
each week, This is particularly necessary
with this thin flooring, as it is subject to
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greater shrinkage than the YHg-in. mate-
rial. Through prolonged cold, wet spells,
during any season, heat should be intro-
duced into the rooms at least once a week.
A subfloor should be used under hoth Y¥g
and 3g-in. thicknesses: this should be rea-
sonably dry and laid diagonally. Shi;;a
lap, 6 or 8 in. wide, iz preferred. It
should not be put down too tight, and
should be thoroughly dried and cleaned
befare the oak flooring is laid.

It is well to use damp-proof paper be-
tween the oak and the subfloor, This
must not be ordinary bmlding paper, or
resin-sized stock; only a small quantity
is required, and the very best damp-proof
stock should be used,

Allow about 14 in space on all sides
between oak flooring and the baseboard,
to allow for expansion, should any damp-
ness later get into the Hoor. This space
is covered by the base molding.

All tongued-and-grooved flooring should
be blind-nailed, using eight-penny steel-
cut fooring nails for YHg-in. stock: for
Hg-in., use three-penny cement-coated wire
finishing nails. The maximum distance
between nails for 34-in. flooring should
be 8 in.; for YMa-in. stock, 16 in.: and care
should be used in nailing.

An Emergency Left-Hand Nut

Trving to obtain a left-hand nut from the
usual sources of supply 15 usually of no
avail, for the average hardware store does
not carry such an
article, and 1t re-
quires a left-hand
tap, or a lathe, and
considerable me-
chanical skill, to
turm a left-hand
internal thread.

The drawing
shows how an
Emﬂ!’gﬂﬂl:i}' nut
was made for the
left-hand axle of a baby carriage, from
which both the nut and protector cap had
been lost. A piece of putty was formed
over the nut on the right side, and this
improvised mold was set up over the
threaded end of the left axle from which
the nut was missing. A small amount of
melted lead was then run into the cavity
around the end of the axle, and formed a
very serviceable nut. A tin ecap was
fashioned to conceal it, as on the other
wheels, and the makeshift repair answered
all requirements until the youngster no
longer cared to ride in his ecarriage —
Frank W. Bentley, Jr., Missouri Valley, Ta.
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Pools

Part V — Ornamental

HE appearance of even the simplest

arden may be considerably enhanced
by the addition of an ornamental pool,
of a size suitable to the surroundings.
The eonstruction of the garden pool is
simple, and, with or without the presence
of aguatic plants, a note of dignity and
attractiveness is added to the garden by
the cool, quiet water.

The selection of the site, while gov-
erned, of course, by the space available,
and by consideration of the other details
of the garden, is important, and should
be given careful thought., The ground
must he firm and well drained, to afford
a good foundation for the walls and floor.
The weight of the water
and conerete in a pool of
fair size is considerable,
and if the ground does
not afford a =zolid sup-
port, there is some dan-
rer of settlement, with
resulting cracking of the
concrete, The quality
and method of placing
the concrete, the rein-
forcing, the forms used,
and the method of sur-
face finizh are all impor-
tant considerations, if the
resulting walls are to be
smaooth, denze, and water-
tight.

The foundations, as
shown in  the detailed
illustration, should be
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to run through, thus leaving an air pocket
in the surface of the wall

Particular attention should be paid to
the bracing of the forms: the best method

15 shown in the illustration. In addition
to woven-wire reinforeing, shown by the
dotted line in the cross-sectional wview,
d4-in. rods are used in the side walls;
three on each side and end will be enough,
spaced about 6 in, apart,

The concrete used is what is known as
a 1.2:4 mix, that is, a mixture of 1 part
Portland cement, 2 parts elean sharp sand,
and 4 parts of clean broken stone, An
estimate of the amount of material needed
for a rectangular pool of the dimensions

carriecd down below the
frost line, the drain pipe
being led out underneath
the %ﬂﬂt[ng. The forms
should be made, for the rectangular pool,
of 1-in. lumber, and, to insure a smooth,
dense face on the wall, should he planed
on both edges and face, carefully matched,
and water-tight, as a small leak in the
surface of the forms will allow the cement

Various Pieces of Concrete Garden Furniture Combined to Make a Most
Attractive Ensemble: HNote the Simple Bemicircular Flower Bed

shown is: cement, 9% hbl.; sand, 2.8 cu.
yid.; broken stone, 5.61 cu. yd.; woven
wire, 65 sq. yd., and 3%-in. rod, 140 fe
When the outside forms are in place, and
the foundation laid, adjust the woven-
wire reinforcing as shown. by the dotted
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line, place the inside forms in position,
then fll in the conecrete, which must be
of a "mushy"” consistency, spading it well
next to the forms, and laying in the 34-in,
rods in the proper positions. By spading
is meant the thrusting of a thin paddle

A Pleasing Concrete Lily Poal of Suitable Size for the
Small Garden

between the newly placed concrete and
the form, to obtain a wall surface free
from pits and voids. A hoe, straightened
out in line with the handle, makes a good
tool for this purpose, or a thin wooden
paddle may be used. The inner forms
may be removed in about 24 hours, and
the face of the walls painted with a
cement and water mixture, to make the
syrface more dense.

It should be noted that the inner form
must be set to slope, as shown. This 18
necessary because, when winter sets im,
and ice forms in the pool, the ice will
glip up the sides, instead of exerting its
thrust straight against the face of the
walls, as it would if the faces were
vertical,

The following materials will be neces-
sary for the construction of a ecireular

ool of the dimensions given: cement,

1o bhl,; sand, 3 cu. vd.; broken stone,
562 cu. yd.; woven wire, 75 sq. yd., and
dg-in. rod, 110 §t. This pool may be
constructed by uszing silo forms, if these
are available: if they are not, sheet-metal
forme will be found just as good. The
method of reinforcing, placing the con-
crete, etc,, 15 similar to that used in mak-
ing the rectangular pool, but the inner
face, to save trouble in making the form,
should be left vertical, removing the inner
form as soon as possible and forming
the interior =lope with cement.

The walls and hettoms of the pools
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should be wetted at least twice a day for
about two weeks, to assist in curing the
concrete, and the pools should not be put
into service until the end of this period.

The best method of keeping the con-
crete wet is to cover all the exposed sur-
faces with canvas, wetted frequently.
Another method of preventing the floor
from drying too rapidly is to cover it with
a layer of earth, 7 in. deep, sprinkling this
thoroughly, together with the walls, sev-
eral times a day.

At the end of the curing period, the
floor should be covered with about 1 in,
of water, this depth being gradually in-
creased, until, at the end of about 20 days,
the pool is filled with water.

It may not be amiss to give here a list
of aguatic plants best swited for small
pools, Among the nympheas, or water
lilies, the following varieties give hest
results: N. Graziella, N. Aurora, N. fulva,
N. ’p_ygam'ﬂ, N, pygnaa, var. helvola. Par-
rot’s feather, water snowflake, water
poppy, and pickerel weed are also suit-
able, while papyrus forms a very attrac-
tive centerpicce around which to group
smaller plants.

Many of the foregoing instructions ap-
p]{-‘y with equal force to the construction
of swimming pools, although comewhat
greater care must be nsed in the selection
of a suitahle site, and in the reinforcing
of the walls and floor.

As it is not possible to lay the floor of
a large pool in a single day, joints must
be provided at the end of a day's work., A
la-in. strip of wood, afterward removed,
will form this joint. The open joint is

dimple Pedestals, Benches, and Flower Boxzes Add
opsiderably to the E.hppurlm of the Formal

afterward filled with a bituminous sealing
compound. A similar joint must be pro-
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vided at the junction of wall and floor,
and V-joints to provide a proper bond
between previously laid material and the
new concrete must be left in the walls.
The fittings for a swimming pool will,
of course, depend upon personal prefer-
ence, A springboard is almost a necessity,
and steps or climb-out ladders, the latter
preferably of U-shaped iron rods, with
the ends imbedded in the walls, shounld he
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Such as Waner

provided for convenience of the bathers.

A concrete walk, rough-finished to pre-
vent shipping, should run around the pool;
this should not be laid until the hackfll
around the walls has settled for a period
of several months; this will prevent the
concrete walk from cracking.

Wading pools are a podsend to the
youngsters in hot weather, and will more
than repay the effort of construetion,
They may be built with gradually sloping
sides, dispensing with the wall and footing,

and rough-finished with a wood Hoat, to
eliminate the danger of slipping. In these,
as 1n all other pools, the underlying earth
miust be compact and firm, to support the
concrete and prevent cracking.

The various types of garden furniture
deseribed in thiz series by no means ex-
haust the subject. The illustrations show
what may be accomplished by grouping
several pieces such as vases, pedestals,
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Made Carden Posla: This Wark Is of the Simplest Mature, and
Site. Aquatic Plants,
the Pools if Desired

may be Used in

benches, ete. Small semicircular flower
beds, set against, or made a part of, the
wall, relieve the monotony of a long wall,
and are very easily made; to the ingenious
reader, many other combinations will sug-
gest themselves,

In conclusion, 1 may say that the
worker will find the making of g'arde.n
furniture in conerete a very interesting
pursuit, and the articles produced are a
permanent addition to the attractiveness
of the home site,
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The Somersaulting “Bunny” Target

The somersaulting “bunny” target
shown in the drawing is intended for
target practice with the bow and arrow,

BULLS-CYE

DETAIL OF TRIGGER

Whemnever the Markaman Makes a Bull's-Eye on This

Tacget the "“Buppy" Makes a Complete Somersauls,

and Turne Agsain to an Uprlﬂt Pasition Eeady for
HAncther Shok

but, by substituting sheet-iron parts for

the wooden ones described, it may he used

as well for small-caliber rifle practice.

The rabbit is outlined on a 10 by 24-in.
bhoard with the rings and bull’s-eye of the
target a trifle off center to the right; the
bull’s-eye 15 formed by drilling a 1%G-in.
hole through the board.

A 2 by G-in, post is used for supporting
the target, which is mounted on a shaft
s0 as to revolve freely. A piece of gas
ipe, about 12 in. long, will answer for
the shaft; this is inserted through a hole
drilled in the post, and is attached to the
back of the target with a floor flange.
A washer on each side of the post, to-
gether with cotter pins driven throuagh
holes in the shaft, serve to maintain the
proper space between the post and target
for the operation of the trigfgcr.

The trigger 15 made by fasteming two
blocks of wood to the opposite ends and
sides of a plece of spring steel, One of
the blocks is nailed to the post, in such a
position as to bring the other block di-
rectly behind the bull’z-eve block, and, hy
bearing against a nail in the back of the
target, to hold the rabbit vertically until
the trigger is released by a properly placed
shot.

The somersaulting effect is produced
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by the weight arrangement shown in the
drawing. A piece of stout twine is wound
around the projecting end of the shaft,
behind the post, and a weight iz attached
to the free end, The target remains sta-
tionary until a lucky shot springs the
trigger; the weight then unwinds the
rope, and the rabbit makes a complete
revolution, the nail striking the block
again and stopping the target when it is
in an upright position.

From 10 to 20 bull’s-eyes may be
recorded by the somersaulting bunny, ae-
cording to the number of turns of rope
around the shaft, before it is necessary
to rewind it.—{. E. Hendrickson, Argyle,
Wisconsin,

Filling a Blown-Out Tire with Water

A motorist, having experienced a blow-
out on the road far from any garage or
repair shop, found that he was without
the necessary repair materials which
every car owner shounld ecarry. In this
emergency the idea of filling the tire with
water occurred to him, and, as the water
did not leak out as rapidly as the air, the
trip to the nearest garage was made with-
out running on the rim or damaging the
tire. The water was injected into the
tire with the pump—L. E. Brundage,
Norwood, Colo.

A Revolving Tether Stake

Owners of live stock know the dis-
advantages of tethering their animals to
a simple stake
driven into the
ground. One of
two things gen-
erally happens:
the animal winds
the rope around
the stake or else,
pulling the stake,
strays,

The revolving
tether stake
..:._llll:r‘lw n i;‘: ths

rawing is fo
from a 22-in. picce of I-in. rc%runu:l E:E,':n
rod. The vertical portion of the stake
15 14 in, long, and the bend, which
is made at an angle of about 45°,
takes up the additional length. An eye is
formed in the upper end of the stake, and
a shoulder is forged on the outside of the
angle, as indicated, to aid in driving the
stake into the earth. Asthe animal grazes,
the stake will turn but will not pull out—
. A. Tibbans, Galena, Kan.
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Avoiding Dry Rot under Lincleum

When linoleum is fitted closely to the
baseboard of a room, it often sontributes
to dry rot in the floor, as it prevents
proper circulation.

It 15 better to leave a margin of a few
mmches around the hnoleum, but, if this
cannot be done, and the covering is fitted
closely, it should be taken up occasion-
ally to allow the floor surface to be aired.

Semaphore Lock for Locker Doors

The bathhouse of an Ohio summer re-
sort has its locker doors equipped with a
simple deviee that indicates at a glance
just what lockers
are in use, Instead
of the usual knohs
and locks, an arm
of stiff sheet iron,
aboiit 2 by 7 1n,, is
thrust through a
slot cut in the
door about 1 in,
from the edge. The
arm 1is pivoted
near its center hy
a long screw that

asses through it
rom the edge of
the door. An eye
is formed on the
inside end of the
arm 1 which a
common screen-door hook catches. When
the door is thus hooked, the outer end
of the arm extends horizontally, indi-
cating that the locker is occupied; when
the door is unlatched from within, the
inner end of the arm, being heavier, falls
and pulls the outer end npward, showing
that the locker iz unoccupied.—Curtis
Ralston, Springfield, Ohio.

Picric-Acid Solution for Burns

A solution of picric acid, made by dis-
solving 30 gr., or 1% dr., of picric acid in
1 pt. of water, is a very effective remedy
for burns. This solution relieves the pain
very quickly, and by its antiseptic action
promotes rapid healing. The picric-acid
solution also leaves a persistent yellow
stain, but the patient is vsually less con-
cerned with this than with the alleviation
of his suffering.

However, while this solution is per-
fectly safe when used on burns of limited
area, it is likely to cause poisoning by
absorption, when applied to a large sur-
face that has been denuded of skin,
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Rack for Developing Cut Film.

Amateur photographers using cut films
can save some of the time and bother
involved in developing each film individu-
ally by an
adaptation
of the tank
system  for
treating  all
the films at
one time,

The draw-
ing thows
how a simple
soap dish can
be used as a
rack to hold the films in the solution. Roll
films can also be held in the same manner
by folding them in a “wave” formation,
with loops, about 2 in. long, inserted on
each side of the wires,

The tank can be made from any earth-
enware vessel large enough to hold the
rack and films. Care should be taken, of
course, to prevent parts of the films from
coming into contact with each other, as
this would caise spots. The films can be
removed from the developer, rinsed off in
clear water, and placed in the fixing and
washing baths without removal from the
holder—R. U. Clark ITI, Newton, Mass,

Sharpening Scissors on a Bottle

One reason why scissors fail to cut is
that the edges, which should come to-
gether and cut the material in passing
cach other, are
comewhat
rounded and
merely pinch
the material
between them
instead of cut-
ing it.

To turn up
the edges
somewhat and
restore the
sharpness to a
pair of scis-
sors, place the
neckof a small
bottle between the blades, as though
about to eut it. Hold the scissors at an
angle, so that the edges of the cutting
blades are turned inward; open and close
the scissors several times, and allow the
cutting edges to slide back and forth on
the glass surface. This operation turns
over a new sharp edge on both blades,
and catses them to meet more closely,
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Spiral Spring Removes Carbon

Brass wire of small size, closely wound
into a spring the diameter of a pencil and
attached to the
shell of an old
spark plug, as in-
dicatedinthe
drawing, makes a
serviceable and in-
expensive tool for
beating carbon ac-
cumulations loose
from the evlinders
and pistons of an
automobile engine.

The spring ex-
tends about 6 in.
inside the eylinder,
and is rapidly
driven about by
the moving piston
while the engine is being run on the other
cylinders. DBrass wire only should be
used for the spring, as it will not score
the cylinder walls, and the spring should
be sufficiently flexible to drop with and
follow the piston in its movements, Par-
ticles of carbon being discharged through
the exhaust may be accepted as evidence
that the spring 15 doing its work properly.
In the case of VETY oily carbon, a little
kerosene poured into the top of the
cleaner plug, so that it will flow down
through the spring, will assist materially.
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Bell Gives Two Distinct Signals

In the installation of doorbells it is
customary to use both a bell and a buzzer,
in order to distinpuizh between signals
from the front and rear doors. By the
arrangement deseribed, the buzzer is
eliminated, and the bell eireuit o mod-
ified that one
bell will give
two distinct
signals, a ring
when the but-
ton at the
front door is
pushed, and a
buzz when the
button at the
back door is
operated,

A tap is
taken from the
bell winding
at the point where the ends from the
two coils are connected together. This
tap, of insulated wire, iz brought out
through a hole in the basge, or a slit under
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the cover of the bell, and the ecircuit is
wired as in the drawing. The clapper is
adjusted so that the hammer is 35 in,
from the ball when the armature is at rest.

Current flows through only one cofl of
the bell when the button at the back door
is pressed. While the magnetic energy
of this single core will be sufficient to
operate the armatire, the clapper is not
hrought up forcibly enough to have the
Ya-in, overthrow necessary to strike the
bell. Consequently, instead of ringing, the
bell simply buzzes. If, however, the but-
ton at the front door is pushed, both of
the bell coils receive current in the usual
manner and the magnetic effect of the
cores is, in this ease, sufficient to cause
the armature to operate with such foree
that the clapper strikes the bell.

If batteries are used in place of a trans-
former, the circuit is the same as shown,
with the exception that the interrupter
contacts are not short-circuited —H. H.
Schneckloth, Omaha, Neb.

A Weighted Well Bucket

Evervone who has had oecasion to draw
water from a well after “the old oaken
bucket” fashion
HEAYY WIRE Lngws how provok-
ing it is to drop the
bucket into the well
and have to shake
it around in order
3 to make it overturn
and fill with water.
Thas difficulty can
be overcome by riv-
eting an iron ring
ta the top of the
bucket, thus mak-
ing 1t tn_p-hca?y
when empty, and placing strap-iron ears
so arranged that the bucket, when empty,
will swing to the position shown in the
drawing. When flled, the additional
weight of the water below the ecars will
keep the bucket upright.—W. W. Parker,
Lead City, 5. D.

BUCKET
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Softening Hard Putty

Putty that has become hardened by ex-
posure, as around window glass, may be
softened and removed by the use of the
following mixture: Shake 3 Ib. quick-
lime in water and add 1 1h. pearlash, mak-
ing the whole about the consistency of
paint. Apply to the putty on both sides
of the glass and let it remain for about
12 hours, The glass can then be lifted
out without trouble,



Tested Radio Grounds
By F. L. BRITTIN

A GOOD ground system makes great
things possible for the radio enthu-
siast. The grounds of the government
and commercial stations are very complex
and cover large areas, The average ama-
teur does not give enough attention to his
ground system; this is a mistake, as no
matter how good the apparatus may be,
its efhciency 15 no greater than that of its
weakest point.

Soldered joints and a fairly heavy
ground lead, preterably of the seven-
strand, rubber-insulated type, should be
used, and in choosing the best method for
grounding the station, the fact that the
wave length is governed by the length of
the ground lead as well ag by the length
of the aerial must be taken into consid-
eration. The total length of the aerial is
alwavs measured from the far end of the
aerial to the ground; after reaching the
ground, the main thing is to get a good
*hold” on it.

Many methods are in use, but those
shown in the drawing give the best re-
sults, Figure 1 shows the most common
method, consisting of a 7 or 8-ft. iron rod
driven into the earth with the lead to the
aerial switch securely soldered to it, A
hole should be drilled through the upper
end at the point of connection so that the
wire may be threaded through it before
5uldering, thus insuring
a tight jeint. The meth-
od shown in Fig. 2 is an-
other much used system,
and consists in ground-
ing to a water pipe by
means of a clamp. The
pipe should be scraped
free of all paint hetore
the clamp is applied.
The water ground illus-
trated by Fig. 3 is very
efficient, although not a
common one, as the
water is not usually at
hand; a near-by well or
cistern ¢an he used by
eoldering a metal plate,

referably copper, to the
End of ::]:Le Pipead, and
dropping the plate into
the water,

The buried-plate
ground is shown in Fig.
4, and consists of a number of copper
plates buried in the ground, the leads be-
ing connected at a common point. One
of the hest systems in use is the buried-
counterpoise type, shown in Fig. 5. A
number of trenches, about 10 or 15 in,
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A Number of Different Methods of Orounding Amatveur Wireless Staticns,
by Means of Which the Eficiency of the Aversage Apparatus
may be Materially Increased
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deep, are dug, radiating in all directions
under the aerial, and No. 12 bare copper
wire is buried in them and brought to-
rether to a common point, whence the
lead is taken to the aerial or so-called
lihtning switch., Twice as much wire is
huried as there is in the aerial ; this makes
the best ground known, especially when
used i connection with the water ground
in Fig. 3. A type of ground that has been
uzed with excellent results is shown in
Fig, 6 and consists of a coil"of 2-in. pipe,
filled with water, and buried 5 ft. under
ground. A suspended counterpoise is il-
lustrated in Fig. 7; this consists of a gec-
ond aerial suspended directly underneath
the aerial proper and connected to the
instruments in the manner indicated. The
results from this method are od when
the counterpoise is suspended:about- 13
ft. above the ground.

Whenever the ground or aerial is
changed or altered, the operator should
use his wave meter to be sure that he is
keeping within the 200-meter limit, and
should retune his transmitter,

Apropos of the 200-meter wave limit,
all amateur stations should make an effort
to get down to this wave length, Nothing
will hurt the amateur radio enthusiasts
all over the country so much as disobey-
ing government regulations. The ama-
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teur generally seems to be under the
impression that his infraction of this rule
passes unnoticed; this is not so, and, if
present regulations are not adhered to,
the result will be that stricter laws will
be passed and entoreed.
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Motorboat Illumination

Because electricity lacks the dangerous
and disagreeable characteristics of oil, it

is only natural that its use on motor craft
1- —
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BEwWITOHBORRD
A Heat Armangement for the Electrle-Lighting System
of & Metorbeat or Cruiser: An Auvtomobile Genera-
tor may be Used to Furnish All the Cuarrent Reguired,
While a Storage Battery Takes Care of Emetgency
Demands

of various styles is becoming more and
more cOmmaon,

The electrical system shown ean be
easily installed, and advantage is taken of
the efficiency of tungsten lamps operated
from a six-volt current. Also, on account
of the low voltage, No. 14 gauge rubber-
insulated wire can be used without the
trouble and expense of putting it in metal-
lic conduit.

A generator having an output of from
6 to 8 volts, and an amperage of from

POPULAR MECHANICS

6 to 10, is needed to furnish the charg-
ing current., This 15 about the capacity
of the average automobile generator, and
as these can be picked up cheaply from
wreckers and secondhand dealers, the cost
will not be great. Such generators are
usually designed to be driven by a silent
chain, and this arrangement should pref-
erably be adhered to, as the drive i3 more
positive than a belt drive. The storage
battery for emergency purposes can be
concealed i some aceessible locker from
which the corrosive acid fumes can be
carried away by ventilation.

The drawing shows the appearance of
the small switchboard and its wiring ar-
rangement for use with such a system;
it is divided into four circoits, with a
volt and ammeter, a main switch, and a
small circuit breaker. It might be men-
tioned that the knife switches shown can
be replaced by the smaller and neater
snap switches. Circuit No. 1 takes care
of the three running lights, port, star-
board, and mast; eireuit No. 2 is con-
nected to the toilet, zalley, binnacle, or
an engine-tronble lamp as desirable,
while cireuit No. 3 controls the cabin
lights, and ecircuit No. 4 takes care of
the searchlight, Naturally, the circuits
and their arranpement are merely sig-
gestive, but represent typical practice.

All the running lights should be con-
trolled directly from the switchboard, but
the others may be placed in key sockets.

During charging, it will be seen that
both volt and ammeters can be used, pro-
vided all the lighting circuits are open.
The circuit breaker should be set for the
correct charging current, and will take
care of this antomatically. However, the
circuit breaker can be dispensed with by
frequently observing the fluctoations of
the voltmeter. Fuses in each circuit are
inserted to prevent the battery from in-
jury through a short eireuit.

Silencing a Wheelbarrow

The park commissioner of a western
town believes that there are more agree-
able sounds than the
distressing and nerve-
shattering screech and
squeak of a rusty
wheelbarrow, Accord-
ingly, all the wheel-
barrows used by his
department were Atted
with grease cups as
shown., A hole was drilled and tapped
through the hub of the wheel to take

the grease cup. Not only was all the
undesirable noise eliminated, bot as the
friction of the wheel on its unlubricated
shaft was materially reduced, it was much
casier to push the loaded barrows,

Making Contrasty Prints from Flat
Negatives

Very frequently negatives are under-
exposed, and yield, with printing paper of
“medium"” contrast, a very dull and life-
less print. If the “hard”™ or contrast
grades of paper are not at hand, bright
prints can still be obtained from almost
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any negative of this character by varying
the duration of development.

Expose the print for about one-hfth
the ordinary time, and then place it in
developer that is about one-hfth the nor-
mal strength. The image will develop
very slowly, but if left in the developer
for the proper time, which is somewhat
longer than normally required, a bright
print will be the result.

Removing Corroded Cable Terminals

Pounding with a hammer, or forcibly
jerking the cable to loosen a corroded
storage-battery connection is quite likely
to result in broken
battery plates or
cell jarg, while us-
ing a spike or bolt
to drive out the
terminal  usually
damagez the ter-
minal threads so
that trouble will
be experienced in
retting the termi-
nal nut to screw
in properly. All injury to the battery and
terminal will be prevented by the use of
an ordinary screw clamp and a short
wooden plug applied to the connection.
The plug bears against the end of the
terminal, and as pressure is applied by
turning the screw, the cable is forced out,

WoOD BLOCK

A Bedtime Bavings Bank

The drawing shows an interesting and
original method of “banking” small change,
that is proof
against the
attacks to
which earthen-
ware pigs and
similar “banks"
are subject.

I'mmediately
below one of
the ornamental
caps of a tubu-
lar bedstead a _
slot is cut out 1|
with a hack- [T
saw Just large
enough to
receive the
largest eoin
likely to be inserted. An examination of
the bed should first be made to determine
whether the casters, can be removed to
permit “withdrawals.”" — Norman Hazen,
Montreal, Que,
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Saw Frame from an Old Engine Base

The cast-iron base of an old gasoline
engine can be converted into a most sph-
stantial frame for a pole or cordwood saw,

The Basze aof a Discarded Gasoline Engine Mounted on
a8 Weoaden Bled may be Used to Make a Most Shb-
stantial Frame for a Circular Saw for Cutting Up
Poles and Ceordwood
and but very little work 15 required to
cunuc:rt it to its new purpose. Such old
engines can usually be picked up at imple-
ment stores and scrap wvards at junk
prices. The base is stripped clean of
evervthing—cylinder, crankshaft, and the
like—and mounted on a pair of 3-in, plank
runners, with a short tongue attached to
the rear end for moving it from place to
place,

A piece of steel _shafting is obtained,
and one end of it is threaded to take a
nut holding the saw. Two collars, several
inches in diameter, are also provided for
this, the inner one threaded to fit the
shaft, the outer one a loose fit on it; also,
a suitable pulley iz attached. If the saw
mandrel thus made is smaller than the
engine bearings, the old babbatt 15 re-
moved and the bearings are rebabbitted
to ft the mandrel,

The logs are held to the saw on a swing-

ing table attached to the sled, as shown in
the drawing.

The cast-iron frame will not twist and
bind the saw mandrel, and has sofficient
weight to hold it to the ground with little
or no staking to hold it against the ten-
sion of the belt.—G. G. McVicker, North
Bend, Neb.

A Simple Carom Cue

Shooting the pieces with the fingers, as
in such games as carom and crokinole, is
sometimes quite painful, and at no time
can the player direet his shot to the best
advantage,

To overcome these objections, the cue
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shown in the drawing was developed. It
can be easily made from two pieces of
round wood, the larger being bored to fit

e e
TACK TO HOLD RUBRLR BARD

An Easily Made Cue for Playing Carom and Croki-
nols That Makéa More Accurate Shots Posaible and
Relieves the Fingers: The Flunger is Operated by
Rubber Bands

the smaller piece, which acts as a plunger.
A shoulder is eut on one end of the
plunger to limit its travel, and a tapered,
undercut shoulder, having slots cut on op-
posite sides to hold the rubber bands, is
formed on the cylinder. Two rublber
hands are used, which extend from the
shoulder on the cylinder to the end of the
plunger, where they are secured under-
neath a tack, as shown.

In use, the cylinder is held in the left
hand and the plunger is pulled back with
the right. When the cue has been prop-
erly lined up with the piece to be shot,
the plunger 15 released, “Hard" or “soft”
shots can be made with this cue, depend-
ing altogether upon the distance that the
plunger is pulled back.—Lester A. Hitch-
cock, Kewanee, I11,

ﬂwmniiﬁg Disadvantages of a Narrow
sink

Many people experience the annoyanece
of having to use standard-size kitchen
utensils in the miniature sinks that some
builders insist
uponinstalling
in present-day
: \ | apartments
A 7% | and houses.
.f.:'u‘.ll, ' In many cases
pLELES the sink is so
small that the
housewife has
difficulty in
petting a reg-
ulation - size
dishpan or
washbasin  to
fit into it, This
condition can be overcome by taking a
piece of heavy wire, or light iron rod, and

bending to the shape indicated in the
drawing, making the diameter suited to
that of the basin. This frame can -be
placed to rest on the edges of the sink
when wanted, and hung underneath when
out of service. It 15 also of advantage
when the sink, although perhaps wide
enough, has been set too low, as the pans
or basins will be raised to such a height
that dishwashing will no longer be a back-
breaking task.—Llovd R. Dickens, Strat-
tord, Ont.

Safety Attachment for a Ladder

Bad falls are sometimes the result of
a slipping stepladder, and as it is always
better to be safe than sorry, the ladder
should be safeguarded apainst slipping.

The drawing shows how the ladder may
be made safe by gluing
a pece of old auto-
maobile inner tube to
the bottom of each
leg: this will effective-
Iy prevent any tenden-
cy to shp when the
ladder is used on
smooth, polished
floors that must not
be marred.

The spike i1z used on
rough floors, concrete,
etc.,, where the shght
mark made by it will not be objectionable.
When in use, the spike, which is pivoted
on a screw, bears against the lower pin
and prevents the ladder from slipping.
When the use of the spike is undesirable
or unnecessary, it is swung back on its
vivot and rests on the upper pin—Lowell

Butcher, Coliax, Ia.

Airplane Motors from Auto Tubes

The enthusiasm of the model-airplane
builder is usually brought up with a jolt
when he comes to the rubber-band motor
required to propel his plane and finds that
the rubber bands cannot be bought in his
locality.

In such eases, old automobile inner
tubes fill the bill and at very little, if any,
cost, Using a pair of sharp scissors, cut
strips from the length of each tube and
tie them together. 1f a single strip is re-
quired, cut around the tube in a spiral,
with the cuts about 35 in. apart. By this
method, depending upon the size of the
tube, rubber bands upward of 73 ft.
long are easily nhta_in:d; they will be
found very powerful and lasting.—A, D.
Keogh, Springfield, Ohio,




PRIZE OFFERS
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' MANY KINDS OF INSTRUMENT MAKERS
WANTED IN 1. 5. CIVIL SERVICE

The Civil Bervice Commission announces an open
competitive cxamination for instrument makers 1o fill
vacancies wndler the depariments and buareaus, __:|.1|.-|l at
calaries, as follows: Coast and Geadetse  Survaey,
£1400 & year; Naval Obsesvatoey, 5682 & day;
Office of the Seeretary of Agricoloore, £1,200 a year:
Bureai of Standords, Department of Commerce, $000
e SEH & year; Weather Burean, 1,300 and £1.2440
& year; supervisiog instrument maker, $1,620, A
paintees may be allowed the mersase granted by eon-
gress of 33 a month,  The examinatbons afe open
1o all UL citigens, men or women, who have renched
thelr 20tk but not their G65th birthday on the date of
their application,

Competitors will wot  be reqguired  ta report o
examinatipn at any place. hot will be rated on the
Basia of swern statements of their education and ex-
peelenes, 4 s Sent and 60 per cent respectively.
Applicants most sahmin, with their spplications, lh!.'i'r
unmounted photographs taken within two vears, with
their ' mames  written thereon.  All desirous of com-
peting  should ai onee apply for form 1312, siaring
vitle of il examination desived, 1o the Civil Service
Commigsion, Washington, 1), C,, or to the Secretary
of ”'.’ 17, 8, Civil Service Board, in the applicani™s
lacality, :

CITY OF SHAWHNEE, OELAHOMA, IMCITES
CIVIC RIVALRY OF THE RIGHT KIND

Emulation of the sight kind will be stinuslaced
amoing the msddle-sized cities of the state of Okla-
hl:\ur.n:I by the Hotary. Club of Shawnee. which alfers
a prize of 32,500 1o any ety of X000 or wgrdee of
The state, which can owecore their city in on exs
aminntion 1o ve which haz the best home life,
wchipn] methods, eharch tﬂ.i_m'nf, and  comeiy-
welfare condftions.  There will be 8 separate com-
mittee 1 padge the scores of each af these four in-
stituiions, and = central committes o give the final
verdict.  The award will he made at Thanksriving,
1921, The subjects for examination are embo<lied in
a seofe alwet dnder ten poimts, as follows: FI:.!-'. ifi-
du-_tl.?' schools, health, coouieralr, morsl ssfegmands,
socinbility, religion, service, howsing.

ili
Az the originator and promoter of the idea. Dr
Wi, A, MeReever, of the Extension Division, Kan-
sas University, will have general charge of the state-
wide movement. It is expected that about 50 com-
jetitors will undertake to make a showing in ihe

campalgmn,

INTERESTING WORD-BUILDING CONTEST
OFEN TO WOMEN AND GIRLS OQNLY

In o contest open ta women and girls only, prizes
will e awarded for 1he greagest number of wurds
made fram ony of all of the letterz in the phrose
*YVemida Hair Net" "XNao letter must be repeated
oftener than &t cocurs i the phease, and foreign,
techabeal, o PEOpET Tk will not e oounted, A1
the top of the list 1l competitor's name skhoall he
clearly printed, and o line should T drawn unier
rach W words o facilitale eointoig,  The firse priee
19 $1.00d 5 seconadl. $5HN; snd thied, $2003 Teeszides, 44
prizea of 5% each, and 200 prizes of one daren nets
will he given., The contest closes Ang. 31, 1921, and
entries muast be addressed o Venida Contest LDept,,
Seatiom 0" New York Cliy,

HORSESHOE-PITCHING TOURNAMENT TO BE
HELD AT MINMESOTA STATE FalR

" At -the Minnesota Sfate Fair, to be held at Min-
neafalis, September 3-1L there will take place ihe
greateal  horseshoepitching tournament ever  abs
tempted. It will be vnder the auspiees of the Na-
tional Horseshoe -Piichers” Association, the Minmne-
gota” State - Assoelation, and the DMinnesota  Stave
Falr Board, men's tourmament will e Septem-
ber 7-10; the women's stale loprpament on Seplem-
bher &, and natiopal tourmament, September & 0 A

cazli i fee ol S100K, withi |.'||.'dt'|I.Fli|:|II|||'||i|'| piedal, and
ather cash prizes down to for sixteenth place,
with trophy cwps walaed at 500, are ofered for the
men's events,  The wooen's prize list includes S160
in cash, from 315 for firss place, down to 5 jor
cightlh place, with a championship medal, and other
Pr:'::m to o value of 300, In eaelh event there will
se three melals for dlie Arst three places.  For the
national faurnsment the entry fee will be 52 for all
men wha lwe mere than 100 miles from the *Twin
Cities,” and $5 for all who live within this distance.
For the Minnesara Siate Tourmament, there will be
an entry fee of $1 for women, aml £3 for men from

51, Paul :mll’l :"-['innen.n-u!i:.. amidl %1 far men (rom
elsewhers.  The list closes August 27, All eniries
shemlil Bie semt to W, 100. Teighton, 327 City Hall

Minmeapolis, Minn.

"FHILADELPHIA AWARD” GIVEN YEARLY
FOR GREATEST SERVICE TO CITY

Wit o the fnee of it woold appear 1o be the lest
vy of boasting a oty is the method adopted in Phila-
delphia by Helwand Hok, former aditor of ‘The Ladies
Homme “Jlogrieal. As o reward jor the greatest serviee
to that ety he offers - n priee of F10,000 to he
given each vear, and which is to b kiown as the
Philadelphia Award,” The hrst of these awards will
be made in ecither the gprimg or summer of 1922,
The adomor has deposited with a bcal trost company
wseguTities o the amount of $2000000, vickling an
sanaal meome of over E10000, T durag the year,
thees liss been no signol servles o Philadelphia “thar
wonll warrand the awernd. the income will he devaied
to the ereation of free scholarships in tem universis
ties amid eolleges for boye sl gitls in the district of
Phila deiphia.

The seope= of the achievement for which the award
will be made embenecs any aet or work far-rerching
in elfect, which will be of ‘seevlee d0 the general pale
lic. The main ohiect of the swond i5 e stimulate
public serviee, he perzonz eligible for the award
st live im the Philsdelphin district, and most be
|li|i.-|11iﬁer] with some hoaleess o7 nstibution o the
Sy,

UTILIZATION OF WOOD WASTE PROMOTED
BY FOREST-5ERVICE EXCHANGE

The purpose of the wood-waste exchonge af (he
17, 85, Forest Service, &3 s name 'ilTl]:IHE.'l, 15 {4 oon-
iribute toward a more compleie uiilization of wood
by meaking use of the dide lumber and shore lengih
and therefore this service will be greatly facilitate
Ty the transier of thI: exchange  frmm '|-":|.|:]1:i¥tu|1.
wisere 1t has heen hitherto located, to the Fapest
Proddisetz Lalsrnioey, Madison, Wis, in the heart of
i great lumbering district. The exehan will issue

nuarierly wirts om “Opporiunities to 5 anke,
whicl will he weat 1o ""I. concerns  that degire them.
[hese reports will contain the names and addresses

of manuiaciurers of woml producis whe could otilize
u".i 1-:u5j|||.'. ‘0 n Waod
shmlar report o “Opportunities to DBu
Waste™ will he sent o wood-using Taciories \Y'.'hu ask
tar hie limtedl for this serwiee,  Thus the serviee wiil
wirk hath waye, - In this connection sl eomimisbica-
tiomg  shonll bBe addressed to the Director, Forest
FPrafiects Laboratory, Madisen, YWis,

ORCHESTRAL-COMPOEITION CONTEST
OFEN TO AMERICAN COMPOSERS

Apedlean composera afe offered an opportunity  to
compete for @ prize of 1,000 in 0 contest sanoinced
by the Chicogo North Shore Festivol Associatian,
The prize will be awarded fa e composer who subs
mits the hest work far archestrn, the winddng com-

ition to be played at the fmal concert of the 1922
._ﬁlh Share ﬁu:l‘ul Festival. From ithe composi-
thons gubmitted the hﬂ]iﬁf! will select five, which will
be performed at a public rehiearsal, when the winnes
will be adjudged.  Under the moles of the conteat all
competitors mast be American by birth or naturaliza-
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ik AL mantscripts must be submitted on or before
1922, to Carl D, Kinsey, 624 5, Michigan
ve., Chicago, IIL

NATION'S SCHOOL CHILDREN OFFERED
PRIZES FOR SAFETY-FIRET ESSAYS

Five humilred prizes for the best essays on safet
offersd to the prammar-school childsen of the
Bimies by the Natiopal Aviomolale Chamlser of
THrEne, he comtest is for the purpose of ating
children in seli-protection against tl:!E' d of hLEl'I-
way traffie, particularly in connection with the suato-
mahile. It is desired to atiract the interest of young
people evesywiers, and full details rr.n::u'ﬂir:g the com-
test have been sent to teachess of all public schools,
who can explain them to their pupils.  Popils are :.:_kr.'if
to think the maiter over during the summer vacation,
aiml &1 the subject of the essay. which 13 “How Can
1 Make Foad Travel More Safe®™ The casays are nob
to Be handed in il late in the fall, and the exact date,
and any other information desired, will e furnished by
the teacher. There will he three national prizes: Firad
a trip to Washington and a goll watch; second, a m:!'ld
lowing cuap r-cF a silver loving cup; n:nrl in sddition
to these, ﬂ.-r.:h gtate will offer o number of other prizes.

HOVEL EKIND OF PRIZE CONTEST
IE OF MUTUAL ADVANTAGE

Oulte a snovel form of prize contest that §8 of
henefit  to HEt','hl:u"r copcerned i@ offered by  the
News-Times, of Indinnapolis, Ind. In the so-called
market-basket o riment of this jouwrmal the adver-
tisements of 5 offered for ul:l v two stores, oot
of the many advertising in this department, ar=
selected, and the first peTann wha e iote one of
these two stores, n.'u-rl mentions the fact thn.t ke read
the :.d-r:rtlummt in the News-Times, receives a cash
prize af $5. Thus the newspaper, the storekesper, and
the prize winoer all gzin some ndvantage from the
transaction.

COMPETITIVE EXHIBITION OF INVENTIONS
TO BE HELD AT LYONE, FRANCE |

A competitive exhibition of nveofions 15 to e
opeped Oct, 1, 1921, at Lyoms, France. - Each ex-
hibitor will be given one sguare meter of space free,
Inventors desiring to compete muat have their models

are
nined
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in Lyons before September 30, These cannot be
withdeawn before the end of the exhibition. Trans-
rtation  charges musi be bormne by the exhibitor.
!||= rJ:-:u W be im the mnature of diplomas amd
invention that might be the subject of
:'E-:ﬂen! will he 'pu'nle:l:ed |:|:|' a free  certifi-
-.‘.al.t equivalent to a patent for one vear. icatinns
for space must be made before tember 15, and
ahsistild be addressed to the Societd des Inventions, 17
Flace DBelle, Lyons, Franee,

CONTESTS PREVIOUSLY ANNOUNCED

Btudenis of Raitroad Engineering: Scholarships:
anspunced March issue, 19205 closes Dec. 31; offered
by the Southerm Pa n:uF;c.

S-tlmhr:]u'ﬁ

Essays on the Life of Roosevelt:
prizes waloed a3 £1004, 5750, and £500; annowsce
Angust issue, 19207 closes Dee. 31 address, Woman®s
Reosevelt Memorial Association,

I:Iﬂr Methods of Testing Hardoess of Metals:
Prize 31,00;: ammounced October issue, 1920 closes
-h."' 1, 192%: address, Institotion of Mechanical Ene
gineers, Lomlon, England.

Fiano and Strings Quintet by an American  Com-
poser: Frize $500; announced July issue, ' 1921;
closes MNow, 13 awldress, M, Gobert, 4 W, 130h 55,
New Yaork Cliy. .

P.nirl.'len Animal Trap: Prize $5[!l'.'| ampoaneed
Mavy issue, 1921; clases Oet, 1: r]n,-.", American
Saciet !'ur the l’r:r:utl-:m of h‘ne]l'_r to Animals,

New York Cit
Eszays on EI:DDDEHI:H- Trizes, l,ﬂ'ﬂll amd E500;
anneanced _‘Junc issiae, 19305 closes Dew, 313 address,
D, W, T, Fosier, Newton 38, Mags,

Medals, Diplomas, and Money Awarda: Announced
i“ﬂ'“i isgue, 1921; pwards offeced by the Franklin
TEELITLRE,

= on fﬂn'u"lhuﬂwi aof Jews to Hyplene:
Prize 31,004 ; aonouneed u toEmmme, 1921 eloses
Nov. 1, 1922; address I_]tr'f-'u}n Publication Soctety
of America, 1201 Norih Hroad 5i.. Philadelphia, Pa.

Best Hurll Deesign:  Prize, 55,0007 annoanced
Aupust issae, 1921 ; clases Sept. I! 1921 : address,
t3|!|1.|:-.|.1. Scholarship 'I:'nm'petl.tmn Ch:ugﬂ- Art Inati-
i,

I For the aszsistance of Japanese Inveditors whe 1:.I.'|rr.r
not the means of developing and testing their ideas,
an_invention laboratory s being built in Tokya, and

will be l:l|:lc|:|=1] by the end of the year. The metitu-
Hl.‘.lHl will be equipped with a wurh:lhn'r.lr with all* 'hF
tools and m-n!-:f:nlp HECEREATY e:pemnm-tﬂ 'm:ri:
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THE CIVIL ENGINEER o
By LYDIA M. D. O'NEIL '

Sale and seund aml sheliered elose, in hexary and

elae,
You count in hours the ]nu:'m:-;r iwixi the eask and
western s=as;
But wlen you win the cnl:ru rim, of gaIs OCroOsS
. the pier
I wonder il you ever think of the eivil engineer?

Before the streams were spanned with sieel, before
the hills were riven,

Before that day of trinmph when the galden spike
was driven— .

Ay, long before the Indian watched the laying of

a ran

The tﬂi enginmeers went forth to blaze the westerm

They ﬂwnrl:-rtd lhmllah the desert they
songht the cafion's gloom,

That Fou mlsht know the peaceinl siramds  where
winter roses hloom,

They climbed ihe crags
their hrain and

That wyou might
western downn,

And day by day they strode shead, with transit,
chain, and rod,
Ey hilh ambition coward led where mever man had

No ﬂlﬂﬁtt'r tnuhl their foatsteps stay, nor death their

quil=
Thnmﬂiml civil engineers who blazed the western

sands,

where eagles nest;, and gave

TAWT
st the ocean flush beneath a

They fought their fights with lonslineas and eold and
thirst and heae,

And streams and storms, snd lefi their foes behind
them in defear:

They dreamed of whistles minging dnwn the highway
of the vears—
The crowning of the labers of the. n:lvit engineeTs.

The panther snarled a challenge, and the Indian
twanged his bow ;

And wolves” wild EEEI surrounded them when camp-
fires dwindled low;

But still they fought and dreamed and planned, while
days waxed bright or pale,

And onward still, '-'Ltl:l level and road, they blazed
the westward trail.

A‘.‘Lﬂ.;ﬁ: above the panther's smarl, above the lone

oW

We hear the ;.ﬂnn-ﬂ: of rails that ring beneath the
whirling mail;

And where their cn.mpﬁ'r\u |:'|.w:||1|:'|.'|:1:1. low, we see the

headli
Ard wh mﬂ'h - T‘I!I:'I.ﬂ.l‘l. twanged |:I.1I Lowr, all d.u' the

whistles screnm.
We 1:||:lr the t;udmult of the towns where omnce the
And :hml.m% huihwaru mark the path that dreary
The 'l-":-ﬂt th wmua'hl: endures for ave, and oaward

through the years
Goes echoing the fame of them—the civil engluur:l



A FinerTypewriter
at a Fair Price
Over 900,000 Sold

We ship direct to you. No

74 per month.

You are not placed under the slightest obligation. That's our whole plan. We

/ rely on your judgment.

Save $36

Be vour own mlesmaon and save $26. Tou
got the ldentlenl typewrlter formerly priced
Fl00—not 4 cent's alteration in value, The
fineat, tha maost exponslve, the lateat Oliver
Model., OQOld metheds wera wasteful, Duripng
the wir wi lenrmed that it was unnecessary to
have gFreal nymbers of trovellng salesmen and

5 numeraus, expensive branch hoases throughout
the conntry, Wea woara alaog able 19 disccplings
many such other superfloous, costly soles

I mothods, Ar o resalt you save $306,

l In these days when the cosl of everything

||I |2 highar thon before the war, It I8 a dlsilnoet

contribution te  business  econemy  through

I|I jpare dirert selling methods to offer such a

1 great and declded paving an Ao pEipular g Lype=
';IIR writer as the Oliver.

Ovwer 900,000 sold

If anmy typewriter kv worth §100,
splandld muodel,

York, DNomond

like prominence,

rife of 4 & maonth,

Avold disappointmest,

pow Lo pernre im
—

Send No Money

money down—mno bothersome red tape.

Try the Oliver Nine at our expense. If you decide to keep it, send us only
If you return it, we even refund the outgoing shipping charges.

it 1= thi=
It i@ tha sRina machine Ead

by grest concerns such ap United Btates
Btesl Corporntlon, Matlomnl Cloak & Suwlt
Company, Natlonal Cliy Bank of Now
Moteh Company.
Morris & Company and othors of

And this machine you now get
for 364, pavable nt the easy

B BE Ehes '
.rlhlulunllu't'- SE——
This s da
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Dy nck morsd. & hook—
I D - Tha I-Ilrn:_ .-.1. "I'MMI:-I lrrhlull Hi—an ;.rln fr™ I
I-l.rulr infarmation
! o o T (AP TAE = e e Ml e e e !
Ul'dﬂ' I Hrrees Addeos v nnsnacanan ity mm !
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Sdacer
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Net a penny down |

Road the coupon. MNote that ours 18 & ronl
free tris]l offer, No cost oF abligatllon to yoo. |
Everything is at our risk nnd expense.

Tha enupen 8 all you need send to get tha |
Oliver for free trinl,  BIall 0t today, |

If wyou wish further Information befora
ordering, mark ihe coupen for ¥Your cotalog ‘
ilpseribing tha Oliver In detall. With the cat-
alog we will nlso send you our amazing book
entitled; ""The High Cost of Typewrlters—Tha K
Renson and the Hemedy."r |I

" OLIVER

Tipewritér Gmpany
108-C Oliver Trpewriter Bldg., Chicago, OL
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THE OLIVET TYFEW
189-C Oliver Ty piwrlbor Blde,, Chloags

I RITER €94%.,
ilp mew ﬂ'lllnl'r Hine for five Eres | epeasibon. §F
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LEARN A TRADE
SWEENEY AUTO AND TRACTOR SCHOOL

The Million Dollar Sweeney Auto=Tractor-Aviation Schoal. Every square inch of this great 10-story building vsed eg- |
clusively for the training and welfare of Sweeney Btudents. Not a PART of it, but ALL of it. The building contains
twelve acres of floor space; ten floors of workshops; equipped with over & half million dollars' worth of equipment;
l.'l"i.":"lllil'.'-":'l ““5"1 ].l- oo tns Elllh l'i'JII:Ifl:I!"!ir ﬂ"r'l![l.[ﬂlllﬁ P“”'I'r |‘|_:_-||_;||_||r|||:|]|:I |_1.|_'|I-|:_|; umﬁrl ;ng_l E'r't'rl'r' |.'!'|JII'||"|."|:|.iL'!IH'.'L'= fﬂr th.n ﬂ“_“:_" v
BIG DEMAND FOR SWEENEY TRAINED MEN: 330 a week for young men mechani
mclined. Hundreds of good jobs, paying $50.00 & week are open to Sweeney Trained Men.
receive a great number of applications from garages, repair shops, ete., asking for Sweeney T ¢
Men, I want a head mechanic and will pay 850.00 a week," writes one concern. “T want to
mectianics, pay 60 cents an hour. Please wire,"” writes another. T hey all demand the SWEENEY'
TRAINED MEN. The untrained man hunts work, but the Sweeney Trained man takes his pick
of all the good jobs,

GET T!'"S WOKDERFUL, 72 PAGE CATALOG, magnificently illustrated. It tells how any
man, without previous experience, ean become an expert mechanie in a short time and FEARN

EEETEsEEmEmme PG MONEY. Tells of wonderful opportunities in the

Autoand Tractor businesz; of hundreds of good jobs open
For Big Free Catalog Mall This Coupen ! NOW for SWEENEY TRAINED MEN.
'EENEY, Preaident "
Diept. uihding .
Fiewse n:lﬂ-l mrl:r:::ﬁrhmli any oblEgation on my parl your LEARN A TRADE -

Tlepage entalog sl your Bweeney Bchool News, Tl e of
Lhe oppeertanities in e Awta anid Tractor Businees,

{

SCHOOL OF AUTO-TRACTOR-AVIATION
338 SWELNEY BLDG, KANSAS CITY, MO




