
Vol. LXXXVIII.-:'io. 23'J ESTABLISHED 1845. 

IENTIFI£ MERI£AN 
(Ent.ered at the Post Office of New York,)\. Y., as Second Class )latter. Copyright. 1003. by :\tunll &; CO.J 

NEW YORK, JUNE 6, 1903. 

Poe Lock. Sault Ste. Marie canaL 

General View of the Locks 

FIFTIETH ANNIVERSARY OF THE OPENING OF THE SAULT STE. MARIE CANAL.-[See page 427.] 

r 8 CENTS A COpy L $3.00 A YEAR. 

© 1903 SCIENTIFIC AMERICAN, INC.



SCIENTIFIC AMERICAN 

MUNN IS. CO., 

ESTABLISHED 1845 

EditoJ:s and PJ:0pJ:ietoJ:s 

Published Weekly at 

No. 361 BJ:oa.dwa.y, New YOJ:k 

TERMS TO SUBSCRlBERS 
One COPY. one year for the United States. Canada. or Mexloo . . . .. .. . . $3.tlO 
One COPY. one year. to any foreign country, postage prepaId. £0 168. ad. 4.UO 

THE SCIENTIFIC AMERICAN PUBLICATIONS. 
SCientific American (Established 1845) .. . .... .. .... ... . . .. . . . .. . . $3.00 a year 
8Clentitic American Supplement (]£stablished 1876) . . . . . •  _ • . . • • .  fl.OO .. 
Scientific American BUIlding J..\'lonthJy (Established 1885) •. .•. . . .  2 . .)() .. 
ScientifiC American Export Edition lEstablished 18TH) . . . . . . • . . . 3,00 

The combined subscription rates and rates to foreign countries will 
be furnished upon application. 

Remit by postal or express money order. or by bank draft or cbeck. 
MUNN & CO .• 361 Broadway. New York. 

NEW Y ORK, SATURD AY, JUNE 6, 1903. 

The editor is always glad 10 rece ive for examination illustrated 
articles on subjects or timely interest. If the photographs are 
sharp, the articles short, and the facts authemic, tue coutributions 
will receive special attention. Accepted artICles wIll be paid tor 
at regular space rates. 

THE TWO HUNDRED AND FIFTIETH ANNIVERSARY OF 

NEW YORK CITY. 
A lth ou gh it mi gh t  h av e  been p os si bl e  to find a 

more senti mental ev ent th an th e i ncorp orati on of 
th e ci ty on whi ch to base th e recent 250th anniv ersary 
of N ew Y ork, such. f or i nstance, as th e landi ng of th e 
fi rst settlers, o r  thE pu rcha se of Manh attan Island 
by th e Du tch f or six ty gui lders, it cannot be deni ed 
th at th e i ncorporati on marks th e actu al bi rth of th e 
ci ty and is th e logi cal landmark f rom whi ch to meas
ure i ts lif e and p rog re ss am ong th e great ci ti es of 
th e world. Th ere is, of course, an u nav oidable same
ne ss in all su ch celebrati ons, bu t i n  thi s  p arti cu lar 
case th ere were ci rcu mstances whi ch gav e  t o  th e 
celebrati on a sp eci al i ntere st, and serv ed to draw 
th e attenti on of th e civi li zed world. I n  all thl8 
wor ld's hi story th ere i s  no p arallel to the ex tr a
ordi nary rapi di ty of th e gr owth of N ew Y ork ci ty i n  
wealth, ex tent and popu lati on. I n  1653  w e  find a 
li ttle settlement of 1. 500 sou ls, h ou sed i n  a f ew modes t  
ho mes i n  a cleari ng at th e sou th erly e nd of f orest
covered and rocky Manhat tan ISl an d. Two hu ndred 
and fifty y ears later, N ew Amsterdam is repr esented 
by sp lendi d  N ew Y ork, wi th a p opu lati on of close up on 
f ou r  mi lli ons of sou ls .  Th e f orest s  of M anh attan h av e  
b een swept away, th e swamps fi lled in, the r ocky 
hi lls lai d  low, and th e i sland cov ered f rom end t o  
end and f rom riv er to ri,v er wi th majesti c  bui ldi ngs 
dev oted to comme rce and i ndu stry, wi th th e magniti 
cent h omes of i ts su ccessfu l merch ants and fina nci ers, 
and th e lof ty ap artment and tenement h omes of i ts 
busy toil ers. whi le i ts stree ts and av enu es are seamed 
and u ndermi ned wi th a v erit able network of rai lway s 
f or th e qui ck transi t  of i ts i nh abi tants. 

It wou ld be a di stin cti on for any ci ty to h av e  grown 
in two and a h alf centu ri es f rom a mere vi llage to 
be the second greatest metrop oli s of th e world. But 
N ew Y ork ci ty h as been f av ored by h oldi ng a com
man di ng geographi cal p osi ti on whi ch i n  i tself h as 
u ndou btedly giv en i t  a p re sti ge u ni qu e  am ong th e 
ci ti es of th e world. Most fitly h as i t  been named 
th e gateway of th e western h emi sph ere, f or in to i ts 
h ar bor and ou tward thr ou gh i ts radi ati ng network 
of rai lway s, h as p our ed and been di stri bu ted tha t 
m arvelou s  stream of cos mopoli tan hu mani ty whi ch 
has contri bu te d s o  largely to ou r growth i n  popu la

tio n, and to th e dev elop men t of th at na ti onal v er
sati li ty to whi ch our com mer ci al su ccess i s  largely 
du e. N ew Y ork ci ty h as i ncreased by a s teady i nfiux 
fro m eve ry quart er of t he comp as s; from th e E ast 
by th e immig rati on of f orei gn races. a large per
('e ntage of which ha s m ad e  N ew Y or k  i ts h ome, whi l e  
fr om th e 'V es t, N orth, a n d  South it  h as gr own by 
t he s teady infi ow of the more energeti c  among i ts 
own na ti ve populati on, wh ose am biti on has dr awn 
th em to a ci ty th at h olds ou t promi ses of wealth and 
f ame, promis es, by the w ay, th at i t  f requ ently re
re ems wi th a mos t  lavish h and. 

A l th ou gh the mu nid pal hi story of N ew Y or k  ci ty 
ha s been extr emely tu rbu lent and mu ch of it dis
cr ed itable, a l l owance m ust be mad e  for th e fac t  th at 
t he d ty i s  so lar gely cosmopoli ta n, an d th at it ha s 
ev er been th e fav ori te hu nti ng grou nd of t he p oli ti cal 
adv entu rer. vVh-en we remember how man y  th ou
s an ds of i mmi grants settle e ach y ear wi thi n its 
b ou ndaries, an d th at th es e people, many of wh om 
ca nnot ev en speak th e langua ge of th e cou ntry, are 
ear ly i nv este d  wi th th e privi leges of the fra nchi se, 
th e marv el is not th at the ci ty sh ould have h ad s o  
m uch, bu t ra th er tha t i t  sh ould h av e  h"ld s o  li ttle. 
th at i s  di sas trou s  and hu mi li ati ng wri tt en i n  its 
recor ds. Moreov er, th ere is mu ch pto mis e f or th e 
fu tur e  i n  th e fact th at wh enev er the best elemenls 
".m ong the ci tiz ens of N ew Y or k  ci ty h av e  set th em· 
s elv es to reform mu ni ci pal abu ses, th ey h av e  been 
c::tsi ly able to obtai n fu ll control and hav e prov ed, as 
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a t  pres ent th ey ar e proving, th at th e ci ty c an co nduct 
it s aff ai rs ri gh teou sly and ju stly and i n  th e best in
te rests of th e i ndivi du al citi zen. 

It is p ardonable at a ti me lik e th e present to 
make a f oreca&t of th e fu tu re; and it may saf ely be 
sai d  th at if the ci ty con ti nu es to gr ow at th e pr esent 
astoni sh ing ra te, i t  wi l l  h old, sooner tha n many of 
u s  ex pect, th e p rou d p osi ti on of bei ng th e leadi ng 
metropoli s  of th e world, p re- emi nent not merely f o r  
i ts nu mbers, ex tent, and wealth, bu t also, let u s  
h op e, f or th e pu ri ty of i ts gov ernment and th e h igh 
i deals a nd p oli ti cal i ntegri ty of its ci tizens. 

....... 
REMARKABLE EFFICIENCY OF ELEVATED RAILWAY 

ELECTRIC SERVICE. 
Th at elec tri c tracti on i s  more economi cal and i n  

eve ry way more efficie nt th an steam tracti on f or 
r api d  transi t on a roa d  of th e great traffic and v ery 
fre que nt s tops of th e Manh attan Elev ated Rai lroad 
in thi s ci ty, nee ds no demonstrati on at thi s stage 
of electrical d ev elop ment. Y et, th e economi cal r esu lts 
sh own in the operatio n of thi s sys tem si nce th e in 
st allati on of electric t racti on h av e  mor e  th an borne 
ou t th e predi cti ons made at th e ti me th at th e ch ange 
w as determined up on. Th e av erage speed of th e 
tr ai ns h as been accelera ted abou t twenty- fiv e per 
cent, wh ich, of c ou rse, m eans th at th e cap aci ty of 
th e road h as been i ncr eas ed to that ex tent. Th e 
tcta l tim e fo r a ny giv en trip ov er th e li ne bei ng 
twenty -fiv e  pe r c ent less, i t  is possi ble to ru n, u nder 
th e sam e he adway, ju st twenty-fi ve pe r cent m ore 
trai ns than f ormer ly. '1'h e gai n i n  sp eed i s  chi efly 
in th e rapi d accelera ti on at star ti ng, and qui cker 
stop pi ng due to th e i ntrodu cti on of th e W es ti ngh ou se 
ai r b rake. Th e sp ee d of th e t rai n wh en u nder way 
i s  a lso hi gh er th an i t  was wh en steam locomo tiv es 
were in u se. Th ere is a fu rth e r  gai n du e to th e f act 
th at in th e bu sy h ou rs th e tr ai ns ar e six cars i nstead 
of fiv e cars in length, th ere bei ng a fu rth er i ncrease 
in capa ci ty of twenty p er cent f rom thi s  cau se 
alone. Th e tota l nu mber of p ersons carri ed dai ly by 
th e elev ated sy stem h as now reach ed th e great av er
age of 800. 000.  To work thi s s ervi ce re qui res th e 
ex erci se of 4 5, 000 electri cal h orse p ower. N o  su ch 
re su lts as th ese cou ld be accomp li sh ed by th e old 
s team engi nes, wh ose greatest tractive effort was 
equ al to abou t  7, 000 p ou nds pu ll  on th e dra wbar .  
Th e maxi mu m tractiv e effo rt ex erted u nder th e p res
en t sy stem, i n  whi ch th e motors a re di stribu ted 
th rough out th e trai n  and a mu ch gr eater load i s 
th eref ore av ai lable fo r adh esi on, i s  abou t  20, 000 
p ou nds. Th e rema rkable i ncrease in th e star ti ng 
p ower and in th e bra ke po wer is n ot s ecur ed, h ow
ev er, with ou t  so me exp ense of personal conv eni ence, 
m any of th e motormen seemi ng to be r ath er slow i n  
le arni ng t o  h andle th e grea ter p ower whi ch th ey h av e  
a t  command with p ra per di screti on. Th e starti ng 
an d stoppi ng i s  more jerky and i rregu lar th an i t  need 
be; alth ou gh wi th ev ery added month of op erati on 
th ere i s  a ma rked i mprov ement as th e i ncap ab' le mo
tormen are bei ng weeded ou t. 

COST OF HIGH·SPEED STEAMSHIP TRAVEL. 
I n  conn ecti on wi th negoti ati ons be tween th e Bri ti sh 

Admir alty and th e Cu nard Comp any f or two new v es
s e'l s of 25 knots av erage sea speed, an inve stiga ti on was 
m ade of th e comp ara tiv e si ze, horse p ower and cos t of 
fi rst- class A tl an ti c p ass eng er s teame rs design e d  to 
stea m at sp ee ds th at i ncreas ed in each ve ssel by o ne kno t 
p er h ou r. E sti mates were made of th e si ze, cost of con
stru cti on and c os t  of operati on of steamers of f rom 20 
to 26 knots p er h ou r, and th e i nv esti gatio n was based 
up on a 20- knot steamer 600 f eet in length, wi th en
gi nes of 19, 000 h orse power and con sumi ng in a si ngle 
trip a cross the Atlanti c  2, 228 tons of coal . Such a 
v essel wou ld cost $ 1, 7 50, 000 and i t  wou ld receiv e f rom 
th e gove rnment an annu al su bsi dy of $4 5. 000.  A 23-
knot steamer. bui lt u nd er th e s ame gov ernment condi
ti ons as to subsi dy, wou ld be 69 0 f eet long, woul d 
requi re 3 0, 000 h orse power; wou ld cost $ 2, 87 5, 000 an d 
wou ld r equi re an annu a'l su bsi dy of $337, 500. A 25-
knot steamer wou l d  b e  7 50 feet lo ng, wou l d  requi re 
[, 2, 00 0  h ors e pow er; wou ld cost $5. 000, 000, and wou l d  
r e(]t1ir e a n  annu al su bsi dy of $750. 000, whi le a 26-1mo t 
s teamer wou l d h ave to be 780 feet l ong, wou ld requi re 
68, 000 h orse po wer. would cos t  $6, 250. 000, and an annu al 
s ubsid y wou ld h av e  to be p ai d  by th e gov ernment of 
$ 1, 0 20. 000. 

I n  th e mac hi nery depar tment of a 20- knot v ess el 10J 
m en woul d be requir ed; in a 2 3- knot v esse'l, 150  men; in 
a 25- knot v es sel 260 men, whi l e  for a 26- knot shi p <-her e 
would h av e  to be 34 0 engi neers. oi lers. etc. It wi ll  
th us be see n  at wh at an i ncre asi ng ra te th e first cost 
and th e operati ng ex pens es of th ese hi gh- speed steam
ers nm up. For the i ncrease in s peed of a si ngle knot 
an h ou r, or 24 knots per - day, it is necess ary to add 30 
fe et to th e len gth of  a 25- knot shi p. 16, 000 ho rse power 
t o  th e motiv e p ower a nd 1, 255 ext ra tons 01' c oal mu st 
be put in to th e bunkers. Th e di spl acemen t  mu st b e  
in creased by 3. 100 tons; 8 0  more men mus t b e  added 
to th e engi ne and bol1 er r oom staff. and th e total cost 
wi ll be i ncreased by $ 1. 25 0. 000. 

JUNE 6, 1903· 

THE ABUSE OF A NOBLE SPORT. 
It requ ired only a s eri es of sh ocki ng f ata li ti es 

such as ha pp ene d i n  the recent P ari s- Madri d au to
mobi le rac e to bring th e govern ments concer ned an d 
tfie g eneral pu bli c  t o  th ei r sense s, and demonstra te to 
wh at cri mi na lly absu rd leng th s  th e sp ort of auto
mobi le raci ng h as been carri ed. On the o th er h an d  
i t  i s  well to re member th at i n  th e p re sen ce of a 
gr eat dis as ter th ere i s  always a ri sk of p ani c legi s
l ati on, and i t  is to be h oped th at, whi le th e Pa ris 
Madri d  h orror wi ll resu lt i n  th e aboli ti on of road 
l· aci ng u nder th e ex tremely dangerou s  condi ti ons th at 
hav e hi th erto been allowe d, i t  wi ll not lead to th e 
p rohi bi ti on of su ch racin g wh en i t  i s  gov erned by 
, reasona]:} l e  restri cti ons as to th e contest ants, and 
su rrou nded by a bsolute saf egu ards f or th e general 
pu bli c. 

Th e French gov ernm ent h as sancti oned and. i n
deed, offici al ly p romoted th ese contests on th e 
grou nd th at i t  was au tomobi le r aci ng th at was 
lar gely resp onsi ble f or th e rap id dev elop ment of 
th e au tomobi le i ndu stry in F rance. Th is is p rob
ably tru e; f or i t  neces sari ly f ollows that in endea
v ori ng to p ro du ce cars th at wi ll stand th e enor
mou s  strai n  and the tax up on the enduranc e, of 
the se long- di stance ro ad ra ces, the re is a s timu lu s 
both up on th e inv ento r and bui lder su ch as cou ld be 
aff orded by. no oth er m ean s .  Th e mi ser able mi stake 
and f ol ly of the wh ole bu siness is i n  permit ti ng th e 
races to ex tend ov er su ch gr eat dis tance s  th at it h as 
b ecome im possi ble  to ad equ ately p olice th e cou rs e  
and sur rou nd th e conte stants wi th adequ ate saf e
gu ards. In the present sys tem th ere was absolu tely 
no tax u po n  th e wei gh t  or power of th e cars. Any 
amate ur wh o p oss ess ed suffi ci ent money and fool
h ardi ne ss was at li berty to h av e  bui lt f or hi m and to 
ru n a v eri table locom otiv e ove r th e cou rse. Thi s, 
in i tse lf, was an inv ita ti on t o  di sas ter; bu t wh en h e  
was allowed t o  send thi s machi ne c rashi ng along th e 
pu bli c  hi gh way s  betwe en li nes of dense ly p acked 
pe as antry at speeds of f rom 50  to 8 0  mi les an h our, 
th e conditi ons were rip e f or s lau gh ter .  

If au tomobi le races are to b e  condu cted i n  th e 
fu tu re-and se ei ng th at th es e races are, a di rect 
sti mu lu s and benefit to th e i n du stry, i t  i s  certai nly 
de sir able th at th ey sh ou ld conti nu e  to be h eld
th ey mu st take p lace eith er on sp eci al ly constru cted 
an d carefu lly gu ar ded cou rses, or on st retch e s  of pu bli c  
high way f ro m  whi ch th e pu bli c  i s  absolu tely ex 
clu ded . Mo reov er, the contestants sh ou ld be li mi ted 
to su cces sfu l candi dates wh o h av e  been selected after 
a seri es of t ri al races. Thi s  i s  th e p lan th at i s  to 
be f ollowed i n  th e f orth comin g races i n  I reland, 
wh ere instead of sev eral hu ndreds th ere wi ll  be bu t 
a dozen comp eti tors and wher e  th e cou rse, whi ch i s  of 
limi ted l enIT th, wi ll be kept gu arded by some 7. 000 
or 8, 000 of th e constabu lary. 

Bu t ev en in the cas e of t he I rish race i t  wi ll  be 
i mpo ssib le to eli mi nat e  one i nevi tab le caus e of di s
ast er, n am ely, th e uneve nness and cu rv atu re of a 
puNi c hi ghw ay. 'Vh en a machi ne is trav eli ng at a 
sp eed of 60 to 80 mi les an h our, s li gh t  inequ ali ti es i n  
th e su rf ace, whi ch wou ld not b e  noti ceable a t  30  or 
4 0  mi les an h our, become, by vi rtu e  of th e terri fic 
j ar imparted to th e machi ne, a p osi tive sou rce of 
d ang er; whi le in rot'n di ng cu rve s whi ch h av e  no 
ba nking on the outer si de a h eavy cross s trai n  is 
thr ow n on th e t ires, and sh ou ld the speed ex ceed a 
c ertai n r ate. eith er th e tir es wi l'l ski d  or th e ma
chine wi ll be ('v ertur ne d  by th e great centri fu gal 
f orce set u p. 

P erhaps i t  .n ay p rov e tha t th ese diffi cu lti es ( whi ch 
are i nh erent, if the publi c  hi gh ways are to be u sed 
by hi gh speed v ehi cles ) ar e n ot u nmix ed di sad
v antage�; for th ey m ay lead to th e recogni tion of th e 
f ac t  th at if w e  are to u tili ze th e hi gh sp eed p ossi
bi li ti es of th e au. tom obi le, we must solve th e p roblem 
a ln ng th e li nes u pon whi ch w e  h av e  so su ccessfu lly 
s olv ed it i n  rai lway tr avel, and bui ld speci al road
b eds f or hi gh speed au tomobi les . Th e i n di cati ons 
are tha t th e ti me is not f ar distant wh en th e i n

cr e!ne i n  au tomobili ng wi ll he su ch as to gu arantee 
th!' constru cti on of sp eCi al roads wi th pe rf ectly tru e  

sr_r face, wi th smal l cu rv atu res properly banked on 

th e ou tsid e, and with am pl e protectIon. by th e ex clu

si on of all grade l ev el crossi ngs, agai nst colli si ons 

wi th pass enger and v ehi cu lar traffic. 
W e  close wi th a bri ef su mmary of th e race and th e 

ti mes made by th e leadi ng cars. 
Tb e fi rst stage of th e i II- fat ed ra ce, f rom Paris 

to Bordea ux, a di stance of 300 mi les, was cov ered by 
th e r acer s ea rly on Su nday mornin g, May 24, wi th s o  
man y  fa ta'li ti es and seri ou s  acci dents t o  th e parti ci 
p ants and o nlookers th at th e ru nni ng o f  th e tw o 
remai ni ng stages was f orbi dden by th e French and 
Spanisfi gov ernment s. Sev en were ki lled an d th ree 
oth er s  cri ti cally· in jur ed as a resu lt  of th e t errific 
speed an d th e fai lu re of th e au th ori ti es to kee p  the 
ro ad c lea r. M arcel R en au lt, th e  wi nner of th e P ari s
Vi enna race last y ear. and two ch au ffeu rs on two oth er 
rac er s. wer e  ki lled by th ei r  cars u psetti ng wh en th eir 
driv ers tri ed to av01 d obstacles in th e road, whi le two 
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wom en and t.w o soldie rs wh o g ot in the wa y were r un 
d own and k i lled instantl y. 

Th e best tim e  f rom Paris to B or deaux was m ad e  
b y  Gabriel on a Mors racer .  His running tim e  was 
5 hour s  13 m inutes 3 1 1· 5  sec onds, wh ich m ade h is 
average speed a bout 66 m iles an h our. Louis Renau' lt, 
on a Renault car, was s econd in 5 h our s 22 m inutes 5 9  
seconds ; and J. Salleron on a Mors, th ird, in 5 h ours 

. 4 6  m inutes 1 4-5 seconds. Jarrott, th e Englishm an, on 
a D e  D ietri ch, arrived f ourth about five m inutes later. 

• • • 
PROF. GOODSPEED ON SECONDARY RADIATION 

IND [JCED BY X-RAYS. 
Th e first printed sta tem ent issued over h is own 

signature by Prof. Arth ur W. Goodspeed of th e Uni 
versity of Pennsylvania concerning secondary radia
tion induced by X -rays since h is announcem ent of 
im portant di scover ies in this directi on is  pub lish ed i.n 
th e univers ity's official organ, Th e Pennsylvanian. 
Th e article reads: 

Having occasion last winter to exam ine cr itically 
some radiograph ic records, I was sur prised to find 
th e clear outlines of som e  m etallic  bodies th at h ad 
be en behind th e pl ate during exposure. Th is recalled 
th at I h ad been consulted once by som ebody wh o h ad 
f ound sim ilar anom alies, and th at I h ad been unable 
to th row any ligh t  up on th e subject. For obvious 
re asons, I determ ined no w to spare no trou b le to 
h unt down th e cause of th e effect wh i ch I h ad ob
served, and af ter a ser ies of upward of one h undred 
progress ive experim ents I was convinced th at wh en 
an X- ray tube is  in operation not only is every parti 
cle of m atter wh ich i s  im pinged b y  th e X -rays sec·· 
ondari ly radiant, but th at also in som e  cases th is sec
ondary radiation h ad in all p rob ab iU ty im parte d  
ac tivi t y  of som e  sort to air particles and t o  por tions 
of th e wa l l  wh ich had not been im pinged directly by 
the prim ary rays. 

Th e cause, th en, of th e im pressions on th e plate 
of articles behind it was establish ed. All of th e later 
experim ents leading up to th is  conclusion h ad been 
m ade with th e Croa kes tube com ple tely inclosed in 
a dar k  bo x, elim inating th ereby eve ry trace of fluores
cent em anations wh ich one us ually does not take th e 
trouble to cut off and wh ich are always em itted b y  
th e glass with wh ich th e bulb is  m ade. 

Next, f rom a portion of th e space outside th e bo x, 
th e X- rays, wh ich, of course, passed f reely th rough 
th e wood, were com pletely cut off by h eavy lead 
plates, p roperly placed on the top of th e box, and it 
was on th ese plates, scr eened th ereby f rom th e X -rays, 
th at th e radiograph i c  film s  em ployed f or receiving th e 
records were pla ced. Above th is. and to one side,  
fre ely accessible to th e X-r ays, th e vari ous b odies to 
be tested f or second ary activity were arranged, in
cluding zinc, brass, wood, m y  h and, and a variety 
of articles too num erous to m enti on. In every case 
unm istakable evidonce of secondar y action appeared 
upon th e plate. 

Presum ing, of course, th at other s  besides m yself 
m ay h ave been wor king a long sim i lar l ines, I pro 
cee ded t o  look up ca re ful ly th e l iterature on th e sub
j ect i n  ord e r, if poss ib le, to determ ine wh at parts of 
t he inve stig ation, if. an y, m igh t c la im priority as well 
as ori gin al ity. T wo Fren£hm en, P errin and Sagnac, 
I f ound h ad dem ons trated ':th e prop er ty of sec ondary 
activity induced by the X -rays, an d along som e  l ines 
of investi ga tio n h ad g iven s om e  inte res ting quantita
tive v alues; and s til l  a th irdl F renchm an, Guillox, 

h ad dem onstrated th e p ossibility of using th e h an d  as 
a sec ondar y  s ource. 

None of the se th ree, h owever, s eem s to h ave ex 
clud ed the optical fluo rescence wh ich always accom
panies th e X- ra ys, unl ess s pecial care, is taken to 

cu t it off, as alre ady explained. Inasm uch as I f ound 
th at an Englishm an of th e nam e  o f  Townsend had 
d em onst rat ed th at som e difference s  in th e num eri�al 
va lues given b y Perr in and by Sagnac m ust h ave O een 
due to a diff erence in the prim ar y  rays thflY em ployed, 
it .;; eemeil to m e  th at pu tting ever yth ing in absolute 
dark ne ss, f rom an optical point of view, and th en ex
pe rime nting in th e nigh t, th ereby c utt ing off every 
t rac e of opt ic al l ight, was a distinct step in advance 
of th e work of th e m en ref erred to. 

In brief, then, it h as been sh own possible to pro
duce secondary radiogram s  on a sensitized mm, in
closed in a perf ectly dark recept acle, by m eans of 
ab so l ute ly invi sible em anations fr om various articlfls, 
includin g  th e h um an body, wh ich h ave been excite d  
b y  X -ray s g enerat ed wi th in a black box in a perf ectly 
dark room. 

Th is apparently startling conclusion l oses m uch 
of its my stery wh en we � ontem plate th at it i s  entirely 
p roved at th e pr esent tim e  th at only about 2 per 
cent of th e radi ant energy th at com es to us f rom th e 
sun i s  capable of aff ect ing th e h um an eye. Th at 
bodies on the earth, theref ore, wh ile bathe d in a por
ti on of the other 98 per cent m ay be capable of 
d iffu sing som e  of i t  i s  wh at any th oughtf ul person 
wi l l  admi t. 

A pi ece of whi te paper in a beam of sunlight, or 
even in a space di ffu sely illuminated, as is the room 
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of a h ous e, r eceives a sm all p or tion of th e 2 per. cent 
of th e tota l  energy incident upon its path, and dif
f uses a gain a sm all portion of wh at it r eceives, 
th ereby m aking it visible to th e eye. Wh y, th en, 
mi gh t  we not expect th at a piece of zinc or copper 
favorably posed to receive a por tion of th e oth er 98 
per cent, i. e., of th e dark ener gy, sh ould be capable 
of diffusing som e  part of th at in such a way as to b e  
obj ectively v isible to some appropriately devised ap
p aratus f or obser ving it? 

It is to b e  noted in passing th at th e m ost f avo rable 
location for getting som e  of th e 98 per cent with out 
som e  of th e visible 2 per cent is in a dark room. We 
h ave been using th e word dark, of course, as applied 
to th e h um an eye. It  is quite possible, to my m ind
entirely probable- th at a m ouse, and ver y  likely a 
c at, cou ld ,  if it h ad th e pr oper intelligence, give us 
valuable assistance in room s  to us totally dark wh ich 
ar e doubtless to th em comf ortably i l lum inated. 

In connecti on wi th th e w ork j ust referred to, 
a som ewh at painful personal exper i ence seem s  to me 
to be suggestive as to the possible ca use of th e well
known inflamm ation wh ich som etim es f ollows pro
lon ged exposur e to th e X -r ays. A year ago I h ad 
o ccasion to �}e ep in th e sam e  room in wh i ch experi
ment s had been conducted during th e day. At the 
eu d of th at tim e  I l ef t  town, but d eve lop ed at once 
an aggr avated attack of in flamm ation of th e eyes and 
th roat, wh ich yielded to treatm ent after a f ew days .  
D uring the fi rst week of this m onth again I f ound 
it conven ient t o  sle ep in the sam e  room wh ere I h ad 
be en c on ducting experim ents during th e day and 
evening. At th e end of about th e sam e  tim e  all th e 
sym ptom s  reappeared with wh ich I h ad suff er ed a 
ye ar ago, with s am e  result- on changing sleeping 
room s  th e difficulty at once disa ppear ed.  

In dr awing con clu sions fr om th ese ex per iences, it  
mu st be noted th at no trouble h as been experienced 
in th e m eant im e nor bef ore, alth oug h I h ave f re
qu ently, durin g  the last six weeks , spent sever al 
h ours each day f or a week or tw o at a tim e  around 
th e X -ray apparatus. In th e nigh t  th e room h ad 
be en nearly or quite closed, preventing free air cir cu
lation, and th e potent protection of eyeglasses was 
w anting. 

I am f orced, un der th e cir cum stances, to. believe 
str on gly th at th e imm ediate cause of th e troublesom e  
in flamm ations was th e sec ondary em anations f rom 
th e air or bodies in th e room, or th e h um an body 
itself, rath er th an th e pr im ary X- rays. Th is th eory 
would, of course, necessitate th e assum ption th at the 
activity lasts f or an appreciable tim e af ter th e excit
ing cause h as ceased. 

To prove th is by objective experim ent would in· 
de ed be difficult, since th e ions developed by th e pas
sage of th e X -r ays th rough th e air are, of cour se, 
pr esent f or a considerable tim e  af ter th e cessation 
of th e rays, and th e electroscope, wh ich would be ex
pected to indicate th e activity sought, would be dis
ch ar ged by th ese ions, and we would sti ll be in th e 
dar k. 

." ... 
ALKALI MANUFACTURE BY ELECTRICITY FROM 

NATURAL SALTS, 
Th e first six month s' wor king of th e electr olyti c  

process of m anuf acturing alkal i  f rom natur al salts in 
England h as prove d  so successf ul th at a wider adop 
tion of th e process is to be carried out. Th e genera l 
sy stem of m anuf acturing th e alkali f rom th e natural 
product is by the decomp osition of th e two f unda
mental constituents- ch lor ine and soda- by com pli
cat ed and not expensiv e ch em ic al pro cesses, in wh ich 
sulphur plays an imp ortant part. Th e m eth ods in· 
vented by M. Leblanc, a French ch em ist, m ore than 
12 0 years ago h ave been generally f ollowed ever since 
th at tim e. D uring th e past f ew years, how ever, Mr . 
Jam es Hargreaves and Mr. Th om as Bird h ave been 
conducting an elaborate series of experim ents, wi th 
th e object of devi sing som e  sim pler and m ore econom 
ic al m ethod of bringing about th e decom position of 
the salt with th e aid of electricity. 

For th e pur poses of th ese experim ents a sm all plant 
was laid down at Mi ddlewich, Ch esh ire, th e center of 
th e salt industry of England. Th e salt abounds in th e 
f orm of brine in large subterranean lakes. In the 
e lectrolytic process, th e brine af ter being pum ped to 
th e surf ace is c onducted into rectangular cells,  th rough 
wh ich is passed a str ong current of electr icity. The 
e ffect of th is  is to release the ch lorine, wh ich escapes 
in th e f orm of gas into pipes, and is  conducted into 
oth er ch am bers ,  wh ere it  i s  brough t  into contact with 
lim e, and produces ch lori de of lim e.  Th e soluti on of 
sodium wh ich is  lef t  in th e cells passes out th rough a 
diaph ragm ,  and i s  converted by a bath of steam into 
soda solution. By a very sim ple arrangem ent in the 
construction of th e cham bers, carbonic acid gas, f rom 
th e i' urnaces w hich supply th e power, m eets th is sod a  
sol ution and its proper ties are absorbed, with th e re
sult th at a strong solution of car bonate of soda is  
f orm ed. Th en it flow s  away into vats, wh ere th e soda 
gr adually hardens in to c rystals, and th e processes are 

complete. It is then only necessary for the great 

bl ocks of sod a c arb onate to be br ok en liP L o  a s uitable 
size f or sal e. 

A battery of only 56 cells h as be en at wor k, but the 
pr ofi t  upon six m onth s' experim ental work is $37 , 500. 
Th e m ain features of th is  new proces s  ar e econom ical 
pro duction, with ver y  little waste, and th e redu ction 
in price to th e consum er of th e finish ed pr oducts. 

• ••• • 
SCIENCE NOTES. 

Th e anti-diph th eri a  ser um discover ed by P rof . Roux, 
of th e P asteur Insti tute, is now being m ade in th e 
f o rm of lozenges f or use during convalescence. Th e 
pr of essor h ad observ e d  th at b acilli  f ound in th e m outh s 
of patients sever al weeks af ter recovery were liable 
to convey th e disease to oth er s. Th e lozenges over
com e  th is and also render prevent ive inoculation un
necessary. 

Th e Greeks and Rom ans paid special attention to 
the ph ysical culture of th eir youth, to public water 
supplies and bath s, and Ath ens and Rom e  were pro
vided with s ewer s  early in th eir h i story. D ur ing th e 
m i ddle ages, sanit ation received a decided ch eck. I g
norance and brutal pr ejudice prevailed and th is was 
the m ost unsanitary pe riod in h i story. Most European 
to wns were built com pactly and surrounded b y  walls. 
Th e streets were n!lrr ow and winding, and ligh t  and 
air were excluded. Th e accum ulation of fi lth was f righ t
f ul. Stables and h ouses were close neigh bors. The 
de ad were buried with in th e ch urch yards or in th e 
ch urch es. Wells wer e  f ed witlil. polluted water. All 
conditions wer e  f avorable f or the spread 0{ inf ectious 
di seases, and in th e f ourteenth centu ry alone th e Ori
ental or  bubonic plague-th e  B lack D eath of recent 
h istor ians- carr ied off a f ou rth of th e population of 
E urope. The bir th -rate w a s  m uch less th an th e death 
rate norm ally. Th e cities h ad t o  b e  continually re
populated fr om th e co· untry. Th ese sentences f rom a 
review in Science of new works on sanitation in our 
own tim es illustr ate, by pr ovoking a com par ison, th e 
im provem ent in our day. 

H. D .  Richm ond points out th at it is quite f al' lacious 
to endeavor to test th e acidity of m ilk with litmu s
paper, since it is possible to condemn all f resh m ilk 
as th e result of applying th at test. L itm us-paper m ay 
be eith er red containing only th e acid, or blue co n
taining th e acid wi th such an am ount of alkali th at 
no red i ons ar e f orm ed, or at som e interm ediate stage. 
I f  th ose paper s  b e  used to test a partial'! y neutralized 

m ixture of acids of var ious strength, contradictory re

sults m ay be obtained. Ph ospho ric acid is a good ex 
am ple of th ree different aciditi es in one m olecule; the 
flr st acidity is str ong, th e th ir d is very weak, and th e 
s econd is interm ediate between th e two, and about 
e qual in strength to th e acid of litm u s. It h as beeK 
sh own th at m ilk contains ph osph ates with th e thi rd 
acidity com pletely neutra lized and th e second only 
par tly so, and th er ef ore m ilk is an exce' llent sub
stance to sho w th e peculiar beh avior of litm us. If 
blue litm us-paper be d ipped into m ilk, th e blue litm us, 

h aving th e acid com pletely neutralized, is m ore alkaline 
th an th e m ilk, and th e two tend to com e  into a condi
tion of equilibr i um by a portion of th e alkali of th e 
litm us passing to th e m ilk; th e consequence is tha t 
th e litm us becom es less alkaline and turns sligh tly 
red. If r ed litm us-paper, wh ich is mo re acid th an 
th e mil k, be used, alkali will tend to pass fr om th e 
m ilk to th e litm us, and turn it sligh tly blue. Th is is 
th e so- called am ph oteric reaction. A litm us- paper of 
som e interm ediate stage would be unaffected.-- -Ch em 
ical N ews. 

A Ge rm an ch em ist, Herr Gerold, ha s discovered a 
m eans of p rev enting th e il l-effe cts wh ich som etim es 
ar ise fr om th e excessive use of to bacco, wh ich is 
Ha ble to produce attacks of vertigo, a par ticular f orm 
of d yspe psia, palpitation, and disea ses of th e ch est. 
His procedure consists in steeping th e leaves of to· 
b acco, bef ore being m ade up, in a solution of tannic 
acid, wh ich com bines with th e n icotine and f orm s a 
substance quite inactive and h arm less. In order to in
cre as e  th e fla vor of th e tobacco, it is th en treated with 
a decoction of m ar joram. Th e flavor of th e tobacco 
pr epared as above described differs in no way f rom 
th at of ordinary tobacco; and experim ents m ade with 
it on weasels, fr ogs, and even h um an beings, h ave 
dem onstr ated th at its use produc es no toxic effects 
on th e organism. Th e pr essure of the blood rem ain s 
norm al, th e h ear t beats regularly, and th e paralysi s  
w hich overtakes anim als wh o h ave been poisoned with 
n ico tine is entirely obviated. Our contem porary adds 
that all sm oker s  will ha il with satisfacti on th e dis 
covery of Herr Gerol d. W e  f ear th at, a s  a sm oker, 
we can scarc ely agree with th is optim istic statem ent.. 
Supp osing th at H er r  Gerold succeeds in rem oving all 

th e nicotine, wh at is lef t? We doubt th at th e vast 
pr op ortion of tobacco sm okers su ffer f rom consequent 
dy sp epsia, p alpita tion, and diseases of th e ch est, and 
be l ieve th at they will pref er t o  continue th e use o f  
to bacco th an to adopt H err Gerold's substitute. If, on 
the oth er h and, a sm oker does suffer as ou r contem 
porary suggests, h e  would do wei'! to ref rain f rom the 
"nox ious weed" a ltogeth er. 
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THE OSTERGREN FUEL OIL ENGINE. 
M r. Osc ar P. Os tergren, well known t o  the read ers 

of t hi s  j ou rnai as the i nv entor of a su cces sf u l  pr ocess 
of li que fyin g ai r, and as a m ec hani cal engi ne er who 
h as made s om e  notable im prov ements i n  steam engi ne 
de sign, now com es f orth with an i nv ention in which 
he claim s to hav e  solv ed the probl em of u ti li zi ng k ero
s en e, h eavy o- i l, or c ru de oi l i n  an engi ne wit h-
ou t any danger, wi thou t  t he attendant ob
j ecti on able o dors and depos its, an d wi th but 
a tith e of the operative cost of pre sent ty pes 
of i nternal com bu sti on engi nes . The i nv en
tion i n  qu esti on, s o  far from bei ng an u n
tri ed m echan ical d evi ce, has been su ccess 
fu lly i ntrodu ced by the Fu el Oi l P ower Com
pany, 50 W all Street, N ew Y ork. There are 
in prO'gress of construction a 25 horse power 
rev ersi ble m arine engin e and also a 30  horse 
power fou r- cy li nde r  r ev ersible self- starting 
au tom obi le engi ne, the d esi gns of which at 
present are not for pu blication. T he accom· 
pany ing il lu strations, howev er, represent a 
50 h orse power stationary engine i n  persp eC' 
tiv e  and i n  secti on. I n  or der that a s tate
m ent of the gen eral m eri ts O'f the inv enti on 
m ay b e  app reci ated at its tru e  wort h, some 
exp lanati on of t he operatio n be com es nec es-
sary .  

Broadly consi der ed, the apparatu s  com· 
p ri ses three elem ents- the engi ne its el f, a 
pressu re devi ce for feeding oi l to the engine, 
and a com pressed ai r r es erv oi r for starting 
t he engi ne au tom ati cally. The engine piC' 
tu re d is of the single- cy linder, t wo- cy cle 
ty pe. It s h ollo wed t ru nk-pi st on A i s  fin-
i shed off with a c onical cap co· nformi ng in 
shape with the cy linder- head, on whi ch a 
spri ng- press ed p oppet v a lv e  B is m ou nt ed 
for th e i njecti on of the oi l .  As the pist on 

c 

A of the engin e m ov es down, t he air wit hi n i ts hol' lowed 
or recess ed porti on A' is com presse d, driv en into the 
air- jacket C, t hen throu gh the annu lar port Ct, and i nto 
the cy linder. The blas t of air thu s  forced i nt o  th e 
cy li nder di sch arges the previ ou sly bu rnt gases th rou gh 
the annu lar port C', and leav es i n  thei r stead fresh, pur e 
air, whi ch, after com pression, and simu ltaneou s  elev a
tion of temperatu re, is ready t o  receiv e  the fu el at the 
proper period. The ev acu at ed gases are not di s charged 
int o the atm osphere di rectly, bu t are all owed to fl ow 
from the annuI ar condu it su rrou nd
ing t he ex hau st port i nto a fu el pre
he ater in which a worm- shaped 
f uel condui t is cont ained. 

On i ts up stroke the piston A cl os es 
b oth p ortR C' and C'. T he su ction 
v alv e D is now opened, whereby air 
is adm itted i nto the cy l inder. Th e 
valv e  i s  kept o pen du ring the up
stroke, bu t t he pres sur e in t he cyl in
de r of the ai r thu s  admi tted is suc h  
that on the downstroke o f  the en
g i ne i t  does not registe r  m ore than 
e ev en pou nds abov e  the atm ospheric 
pres su re. By th e proper adju stm ent 
of the su ction v alv e par ts consider
able latitu de in the am ou nt of thi s  
pres su re can b e  obtai ned i n  O'rder to 
v ary th e rapidi ty of the di sch arg e  
of th e bu rnt gases. 

As th e pi ston continu es on its u p
s tro ke, a part of the air is driv en 
t hrou gh the du ct I into the comp res
sion cham ber E of the au xi li ary pres
su re devic e, and thenc e  into the 
cham ber of the v alv e B. W hen the 
piston h as com pleted abou t  three
fou rth s of its u pstroke, a cam on 
the engi ne- shaft L will  m ov e  t he 
rod F so as to clos e the inlet from 
the m a·i n cy lin der. Both pist ons A 
and E' hav e  u p  to t his poi nt been 
m ov ed at su ch a rate that the pres
su re in the cham ber of the poppet 
valv e  B and the pressu re in t he 
m ain cy li nde r  are equ aL Su ch is 
the sh ape of the cam on l he engine 
s haft that the rod F and pi s ton E' 
wi ll m ov e  v ery rapi dly while the 
m otion of pisto' n A is retarding to
ward u pper dead center. This con
diti on, assisted by m eans O'f the 
large di fference in proporti on of 
final cI earance v olum es in t he two 
com pressors, soon cau se s t he p res-
su re i n  th e cham ber E and the 
p oppet-v alv e cham ber to' exc eed t hat in th e mai n  cy li n
der. Co nsequ ently when the pi ston A has com plet ed it s 
u pst roke and t h e  pi ston E' i s  abou t  half way u p, the 
pressu re in t he poppet-v alv e ch am ber is su ch th at t he 
v alv e B i s  opened. Th e charge of oil contained with in 
th e va.lv e ch amber is  now forc ed i nto th e m ai n  cy li nder 
hea d, u nder t he consta ntly in cr easin g p ressu re of th e 
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pisto n E' as i t  comp letes i ts up s tr ok e. C ombustion 
n ow takes place conti nu ally u nti l the charge is con
sum ed. Su ch i s  the shape of the cam controlli ng the 
m ov em ents of the piston rod P, t hat the pi s ton E' does 
not complet e  i ts up stroke u nti l  the engine- pi ston A 
h as fini shed one- qu art er O'f i ts downstroke. Du ring thi s  
int erval, fu el i s  f orc ed i nt o  th e combu sti on- cham ber 

SECTION OF A SINGLE-CYLINDER OSTERGREN 
FUEL-OIL ENGINE. 

an d is cu t off on ly when th e i ncreas ing pressu re the rein 
closes the v alv e B. W hen the pis ton A has com pleted 
the second qu arter of its down s troks, the pis ton }iJ' will  
sti lI be hel d  u p  by its  cam .  Part of the gas es es cape 
th rou gh the du ct J. passi ng the v alv e  K, into the com 
pressed- air reserv O'i r  H, bu t only when the pressu re i n  
th e reserv oir  i s  less than that o f  the gas es an d the 
spri ng K. 

Not u ntil the 'last qua rt er of th e downs troke doeS 
the pi ston ,E' begin to d rop. Wh en th e engine- piston 

OSTERGREN 50 HORSE POWER FUEL-OIL ENGINE. 

A h as com pl eted it s downst rok e, th e aux ili ary pi st on 
h as retu rned to its initial p osition, that is, t he posi
tion shown i n  ou r sect i onal v iew. As it falls, t he 
pist on E su cks a ch arge of oil into the poppet-v alv e 
cham ber B. The oil  i s  fed by grav ity or by pressu re 
from a tank i nto th e worm of th e pr evi ou sly menti oned 
p re-h eater, a nd rais ed to ab out t he height O'f th e t hree 
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ch eck v alv es, V, L', U. by whi ch the oil i s  p rev en ted 
fr om flowi ng back u nd er t he pressu re of the u pstroke 
of the piston A. A ¥ alv e in the pip e leadi ng f rom the 
pre- heater coil i s  conne cted with t he centri fu gaI gov 
ernor o f  the engin e, s o  that the f eedi ng o f  th e 1'u el 
is controlled in accordan ce wi th th e requi rement s  O'f 
speed and load at any particu lar m om ent. 

The pres sur e wi thi n t he com press ed- air  
reserv oir H is su ch th at the m ai n  pi ston in 
one of t h e  cy li nders of a two- cy li nder engi ne 
is easi ly driv en down; and th e pi ston i n  t he 
other cy li nder rais ed i n  order to pro du ce a 
su ffici ent com pressi on to i nsu re i gniti on 
ev en wi th cold fu el oi l .  W ith a si ngle cy linder, 
the ai r from the reserv oir driv es th e p iston 
down, the m om entum of the fly wheel forci ng 
th e pis ton up again in orde r  to obtai n suffi 
ci ent com pre s sion. If the engine shaft be 
cr<t nked and a re lief cock at th e top of the 
cy li nder left open u nti l the ai r from the 
reserv oir is allowed to enter, the starti ng of 
the engine is  faci l itated. St arti ng is thu s 
effected by lifting the v alv e K by a cam on 
whi ch the foot of the rod K' rest s. 

The c omp re s s ed air of t h e  reservoi r can
not b(! admi tted to the cy li nder through the 
du cts J and I when the pi st on i s  at dead 
cent er, be cau se at that mome nt the olltlet 
du ct I is close d. N ot u nti l  th e pi st on i s  car
ri ed pa st the d ea d  c ent er can ai r be al low ed 
t o  enter . 

Summing 11P (he l1H'l ito ri ou s  f8atll reo of 
th is engi ne, i t  becom es apparent that the 
qui ck thou gh gradu al com bu s ti on of the 
fu el renders it possi ble t o  su bject th e cy l in
der charge to great pressu re. As soon as 
t he engine has been started by electri c  spark, 
th e igniti on i s  effected by reason of th e h igh 
com pre ssion in connection with the raised 

temp eratu re of the atomi zed oil. By flu shi ng th e cy l
in der with atm ospheri c  air before injecti ng th e fu el, 
the wel l- known imp edim ents of the two- cy cle sys tem, 
chiefly waste of fu el i n  scav enging and prem atu re i gni
tion are av oided. 

An im pul s e  at ev ery downstroke of the pi sto n  is ob
tai ned, thereby increaSi ng t he power dev elopm ent and 
effici ency ev en above the considerable i ncrease ob
tained by h igh com pression alone. Th e pecu li ar coni 
cal shape o f  the pis ton and the cy linder head increas es 

the capaci ty for heat absorpti on and 
r adiation, and renders it possible to 
div ide th e space containing the 
ch arge into a central pm tion fav or
able for imm edi ate i gnit ion. F rom 
this c entral portion com partm ents 
ram i fy into which the flam e  can en
ter only as the m ixing of the v apor 
and atm os pher ic air progresses .  Th e 
oil. s pread in a fi ne mi st, i s  con
sum ed because of igni ti on by com
p re ss ion, withou t  harm ful cons e
qu ences if it shou l d  be too lib
eralIy su ppl ied. The ignition 
does not start i n  any one par
t icul ar sp ot, as when an elect ri 
c al spa rk i s  em pl oy ed, bu t a t  a ny 
point within the com bu stion- cham
ber where t he condi tions are m ost 
fav orable. 

A "llIob" Cartridge COl' Use in 
Strikes. 

The m any strikes of lat e  y ears 
hav e  led army offi cers to dir ect 
thei r  i nv en tiv e sld l l  to the dev is
ing of a bu llet that will be not m ore 
deadly to a rm ed m obs, bu t mu ch 
less dangerou s  t han the o ne now i n  

u s e. A bu l let from t h e  present rill e 
wil l pierce 18 i nches of pine at 
500 y ar ds; the hu man body has 
only a resistance of 3 inches of this 
w ood. The Or dnance D epar tm ent 
has th erefore dev is ed what is now 
popul arly called the "m ob cart
ridge," bu t which the D epartment 
eu phem istically term s  "mult i- bal l  
cartridge, caliber 30." 

The cart ridge is com posed of a 
serv ice cas e char ged wi th a full 
charge, abou t  34 grains of sm oke
les s powder, and t wo rO'u n d  ball s  
held i n  the neck of th e case by a 
cannu lure at the lower end and a 
crim p  at th e u pper. Th e balls are 

m ad e  of a mix tu re of lead and ti n i n  th e proporti on of 
16 to 1,  and are sli gh tly coated wi th paraffine. The 
diam eter of the baI l is 0 .308 i nch, and th e wei ght i s  42 
grains. Th e cartri dges hav e  suffi ci ent accur acy for 
effectiv e u s e  at 200 y ards, at which range a sli gh t  ele
v ati on i s  requi red. At O'ne hu ndred y ards it i s  neces
sary t o  fire p oint blank. 
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AN IMPROVED TYPE OF SWAGE BLOCK. 
We show in the accompanying engraving an im

p roved type of swage block invented by Mr.  Horace 

B. Blood, of 8 9  Webster Avenue, Rochester, N .  Y. For 

the benefit of those of our readers who are not ac

quainted with the term, we would define a "swage 

block" as a heavy iron block or anvil provided with 

notches and perforations which may be used by black

smiths in shaping metal. The swage block illustrated 

AN IM.PROVED TYPE OF SWAGE BLOCK. 

is so arranged that it may be readily clamped in any 

desired position and may as readily be released when

ever it is necessary to adjust the anvi'l to a different 

position. The block it will be observed has trunnions 

or journals which engage open bearings formed on the 

top of the standards of the frame. The standards are 

connected with each 'other at their lower ends by 

bolts. Midway of thei r  h eight they are connected by 

a clamping device which consists of a rod revolubly 

secured to one standard and threaded into a nut in 

the other standard. By operating a crank on this rod 

the upper ends of the standards m ay be drawn to

gether to bind against the ends of the swage block and 

hold it from turning. I nwardly-directed fianges are 

formed on the standards just below the trunnion bear

ings, and these on being drawn inward form firm 

supports for the swage block when in horizontal posi

tion. . The recesses 'lying be-

tween these fianges receive and 

securely hold the swage block 

when turned to vertical posi

tion. When the swage block is 

held at other angles the 

fianges sink 

formed in the 

into grooves 

ends of the 

block around the journals. The 

usual variety of notches, re

cesses, perforations,  etc., are 

provided for assisting in up
setting bolts, shaping horse

shoes. and forming all other 

devices which a blacksmith 

may be called upon to make. 

'1'he construction of this swage

block is the extreme of sim

plicity, and the operator wil l 

find the tool useful because it 

may be so easily re'leased from 

one angle,  so readily adjusted 

to any other angle ,  and then 

SO quickly and firmly clamped 
in the required position. 

S, S. "NORTHLAND" AT SAULT STE. MARIE. 

Scientific American 
A METHOD OF MAKING GLASS MODELS OF 

MINES, 

The Hill-Chamberlin Manufacturing Company, of 

New York city, has a patented method of making glass 

models of mines which enables them to reproduce in 

solid glass to an accurate scale all the underground 

workings and surface features of gold, si lver, copper, 

iron, or coal mines. 

The models are constructed of thick sheets of dear 

white glass, laid one upon another, and bolted together, 

thus forming a unit. The underground workings of 
the mine are excavated from the glass, and all drifts, 

shafts, stopes, wiuzes, upraises, crosscuts, etc., are 

shown as miniature excavations exactly as they exist 

in the mine. The top of the model , representing the 

surface of the ground above the mine, is  cut to accu

ratel y  represent the topographical features of the sur· 

face. Future workings can be added to the model ar 
the development of the mine progresses. 

The sheets o r  plates of glass are fastened together 

by sma:ll bolts, one in each corner serving for the pur 

pose ; the holes for the same being drilled perfectl� 

true and of uniform diameter, great care being taken 

to prevent even the smallest chips at the edges. The 

holes are drilled with such precision that no extra 

clearance is left between the bolts and the sides. 

After the plates are securely bolted together, the 

edges are ground to a uniform plane on a horizontal 

iron disk charged with sand, and are then smoothed 

and polished. The top plates, intended to represent 

the topographical features of the surface, are ground 

upon upright iron mills and stones of various shapes 

and sizes, and are afterward brought to the same 

high po'lish as the sides. 

The underground workings of the mine are exca

vated from the glass by small steel disks and drills of 

vari ous shapes and sizes, charged with carborundum ; 

the greatest care being necessary to prevent tool marks 

and small chips appearing in the cuttings. Stopes and 

other workings between the levels can thus be shown 

either vertical or on the dip of the vein. Shafts and 

winzes are shown in the model as rectangular openings 

with smooth sides. Veins and fissures are shown ex

tending downward from the surface, and on their proper 

dip and trend across the property, by use of a sawing 

machine capable of cutting through glass of great thick-

THE RAPIDS OF SAULT STE . MARIE, 

ness; being constructed as an endless band charged 

with carborundum and running at great speed. 

An excellent representation of ore in place in the 

vein is accomplished by filling the saw cutting with 

a semi-transparent colored substance mottled to show 

the structure of the vein, 

In assembling the various plates the horizontal 

planes are coated with a transparent substance ad

justed to the same refractive index as the glass, there-

A GLASS MODEL OF
-' 
A MINE SHOWING UNDERGROUND 

WORKINGS. 

by making the entire model optically homogeneous 

and avoiding the annoying reflections caused by a 

series of horizonta'l polished planes. 

• I ••• 
THE" SOO ,. SHIP CANAL SYSTEM--THE FIFTIETH 

ANNIVERSARY OF ITS COMMENCEMENT. 
BY DAY ALLEN WILLEY. 

This month marks the fiftieth anniversary of the 

digging of the Sault Ste. Marie Canal system. On 

June 4 a celebration , international in its character, 

commemorated the work begun a half century ago. 

Representatives of the United States and Can

adian governments, in addition to prominent offi

cials of Michigan and other States bordering on the 

Great Lakes, participated. Their  presence was appro

priate ; for the importance of the canals both to this 

country and the Dominion is indieated by the traffic 

which passes through them. 

Since the gates of the canal 

locks were first opened, the 

commerce of  the upper lakes 

has developed to such an ex

tent that during the past year 

nearly 36,000,000 tons of 

freight passed into Lakes Hu

ron and Superior. This is an 

increase of 7 ,500,000 tons over 

any previous year in the his

tory of the canals, and, as is 

well lmown , is far greater than 

that of any other artificia'l 

waterway in the world.  In 

fact. the "Soo" has been con

trasted with such passages as 

the Suez, which, furnishing a 

snort route between tw o  conti

nents, is perhaps the nexi in 

commercial importance. This 

canal, although it cost $140,-

000,000 in round numbers, 

represents an average yearly 

traffic of less than 10,000,000 

GATE-OPERATING MECHANISM AT SAULT STE. MARIE. 
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tons ,  RG that  th"  h':siness none  hy the " S a o "  is more 
lh�n  three t ime�  as great. 

The his t ory of the American enterprise is of inter
est, sinr'e it may he called the pioneer engineering 
work of the Northwest. I n  18 5 2  Congress made a land 
grant of 750 ,000 acres to the Stilte of Michigan, which 
enabled the commonwealth to begin work. Excava
tion was begun on June 4 , 18 5 3 ,  and, considering the 
crude fac i l ities fc-r ('onstruction, the canal wali> com
pleted in a remarkably short period, being opened in 
June, 185 5 .  The Canadian system or the St. Mary's 
Falls Canal parallels the north shore of St. Mary's 
River. It is but 1 1-3 miles in length, and is a com
paratively new project, having been completed less 
than a decade ago. With the completion of these 
systems began a new era in lake commerce. As the 
vast natural resources of the country tributary to 
Lake SuperIor were afforded an outlet to market by 
this means, the number of vessels passing through 
the American canal increased to such an extent that 
the necessity of enlarging the waterway was made 
imperative. TIl e  passage was widened and deepened 
to such an extent that i t  was practically rebuilt. With 
the greater depth of water, vesilel builders on the lakes 
availed themselves of the opportunity to cO'nstruct 
larger craft. It may be said that marine architecture 
has developed in proportion to the improvements made. 
Then came the development o f  the great ore beds in 
the Mesabi range and vicinity, from which about 220,-
000,000 tons have thus far been taken. This was a 
IriOst important factor in further expanding the com
merce of the upper lakes passing through the cana:ls,  
until in 1895 no less than 17,956 vessels were locked 
through, carrying 1 6 ,807,000 tons of freight. I t  is to 
ue noted, however, that in less than ten years the 
tra ffic has more than doubled. This i s  why the further 
enlargement of tile Michigan canal is under considera
t ion ,  and it is not unlikely that the government w il l  
decide ll ]Jon plail,; La be carried out within th e next 
few years .  As it is, the famous Poe lock was not 
opened to navigation until 1896, but in spite of its 
great capacity bl9ckades are quite frequent. 

A comparison with other notable waterways in addi
tion to the Suez gives a clearer i dea of the importance 
of the American Sault. While one of the shortest of 
canals ( its length is only three miles ) ,  from 7 5  to 1 2 5  

s teamships, barges a n d  other craft pass through i t  
eyery 24 hours, despite of the fact that lake carriers 
have been so  greatly enlarged. The Suez, including 
the lakes which form a portion of its channel ,  is 100 
miles long, and its to·lIs annually amount to abont 
$15 ,000,000.  The Kaiser-Wilhelm Canal, which is 61 1-3 
rriiles in length, cost $40,000,000,  yet its annual traffic 
represent8 only about 2 ,500,000 tons, while i ts yearly 
receipts range from $275 ,000 to $ 3 00,000 .  The Man
chester Canal, which has given the city of this name in 
Great Britain the advantages of a seaport, is  3 5 %  
miles in length and cost in round numbers $75 ,000,000 
including its wharf system. The freight tonnage pass
in g throug!:! it  a,lllually has increased to about 2 ,500 ,-
000,  whUe its tolls aggregate between $1,000,000 and 
$1 ,250 ,000 .  Next to the Sault, its locks are among the 
most extensive in the world, being 600 feet in length. 
Of the smaller European canals, the North Sea is prob
ably the most important, being 1 6  miles in length and 
having a traffic of about 5 ,000,000 ton s of freight yearly. 
I ts cost was $40,000,000 .  The Elbe and Trave Canal in 
northern Europe is 41 miles in length, but navigable 
only by small vessels, as it i s  but 10  feet in depth. The 
Cronstadt in Russia, 16  miles in length, has a depth 
of 2 0 V� feet and cost $10,000,000, the former costing 
$6 ,000,000 .  The waterway which will connect Berlin 
with the ocean will be one of the most important when 
completed, as it will  have an average depth of 25 feet 
an d will  represent an outlay of about $50,000,000 accord
ing to the calculations of the engineers. ConSidering 
the difficulties involved in its construction, the cost of 
the Sault canal in its enlarged form is not considered 
excessive, being less than $10,000,000.  I t  is the deepest 
fresh-water canal, with one exception, in the world, 
craft drawing 18 feet of water being able to go through 
its locks without difficulty. 

As already stated, the building of the Sault Canal has 
proved a stimulus to the development of shipbuilding 
on the lakes, allowing are barges and steamships capa
ble of carrying as high ' as 7 ,500 tons of cargo to be 
constructed for the service between the Lake Superior 
deposits and the receiving ports on Lake Erie. I t  also 
led to the building of the Northern Steamship Com
pany's fleet of vessels for passengers exclusively, 
which are notable for their proportions. Incidentally, 
it might be added that yearly 60 .000 passengers go 
through the Canadian and American canals .  In addi
tion to iron are, lumber and grain constitute a large 
proportion of the tonnage, although the bulk of the 
27,000,000 tons mined in the Mesabi region and vicinity 
during 1902  was shipped to the smelters by vessel . In 
fact, the construction of the canals has 'led to consider
able railroad building in Pennsylvania. It is  perhaps 
unnecessary to refer to the Pittsburg, Bessemer & Lake 
ErIe, completed principally to carry this are from its 
lake terminus at Conneaut to the Pittsburg district, 

Scientific AInerican 
representing 233 miles O'f tra('k amI a cost of $10 .(100 .000 .  

One factor which aided in the (�onstru('tion of the 
American canal was the comparatively small difference 
between the level of Lake Superior and that of Lake 
Huron-20 feet ; but it  contains the most capacious 
�ock of any waterway in the world-the famous Poe 
'lock, named after the engineer who planned it.  This is 
800 feet in length, 100 feet in width, and 2 1  feet in 
depth. The entire length of its side walls is 1,1 00 feet, 
ranging in thickness from 20 feet at the bottom to 
1 0  at the top. The flow of water is controlled by five 
gates of steel, the upper ones having a height of 26 1h 
feet, the intermediate 43 ,  and the lower 25 feet. Each 
leaf of the smaller gates weighs 1 00 tons, the larger 
representing 190 to'ns. Two plants are utilized, that for 
operation being entirely independent of the pumping 
machinery. The latter consists of twelve engines, of 
which three are of 350 horse power each, which are 
held in reserve for emptying the lock in case of acd
dent. They are connected with three 3 0-inch centrifugal 
pumps, and it is an actual fact that the lock chamber 
can be filled and emptied in seven minutes. I t  is filled 
by means of lateral sluices. This lock represents more 
than half of the cost of the cana'l , as the total outlay 
for i t  was $5 ,000 ,000 .  The other lock on the American 
waterway is but 500 feet i ll length and 80  feet in wi dth. 
This is  termed the Weitzel, and with its companion 
furnishes the necessary canal levels. 

Reference might be made to the somewhat curious 
combination of power and ship canals in this locality. 
Not only are vessels afforded passageways on the Amer
ican and Canadian sides of the river, but, as is well 
known, two of the most extensive power canals in the 
world have been constructed as we'll ,  both by the same 
company. The American canal represen ts a cost of 
about $4,000,000,  being two miles in length, 3 0  feet in 
depth, and having the remarkable width of 200 feet. 
H supplies power for a series of 320  turbine water
wheels, and is calculated to develop at least 57 ,000 
horse power for generating electrical current and other 
purposes. 

• I • •  

Motor Racing and Motor Records-A Retrospect. 

BY OUR LONDON CORRE8PONDE X T .  

In view of the very great interest that i s  bei!lg 
aroused in tlie forthcoming race for the GordO'n Ben
Ilett Cup in the United States, France, Germany, and 
England, a few notes on the past history of motor-car 
racing may not be unacceptable. I n  1890 Gottlieb 
Daimler introduced the petrol gas-motor, and in 1894 
1\1. Pierre Giffard, an editor of the Petit Journal, organ
ized a motor race, or rather a trial race, from Paris to 
Rauen. Handsome prizes were offered, and the CO!ll
petitors started, some using steam, others petrol cars. 
The winning car (a Panhard-Levassor with a 3 'l� horse 
power Daimler engine ) reached a trial speed of 13 
miles an hour. 

I n  1895 a race from Paris to Bordeaux and back again 
to Paris took place. M.  Serpollet, who in 1889 had pro
duced a steam-driven tricycle fitted with his own type 
of  boiler ;  Comte de Bion and M. BoWie entered steam · 
cars. An electric 'car, the Jeantaud, also took part, but 
th e petrol cars proved their superiority and carried off 
the prizes, which amounted to £ 2,500. 

The winner was Mr. Levassor, who drove a 3.5 horse 
power carriage ( driven by a Daimler mO'tor)  weighing 
about 1 2  hundredweight. The total distance was 7 3 2  
miles, a n d  t h i s  was accomplished in just under 4 8  
hours 47  minutes, or at an average speed of nearly 1 5  
mi'les a n  hour. 

"Prior to this race," said M. Charles Jarrott in a 
recent paper read before the Automobile Club, "sev
eral racing events had been held which had aroused 
some little interest, but i t  was not until this really 
great race that any of us realized the future of the 
automobile. As a physical feat it was marvel ous. 

The great point, however, which was forced 
home on our mind was the fact that the possibilities of 
th e motor had been proved. Both the distance that 
was covered and the average speed of nearl y 15 miles 
an hour which was maintained, seemed to us marvel
ous." 

It  was after the Paris-Bordeaux race of 1895 that the 
Automobile Club of  France was formed, the pioneer 
of the many great motor clubs to be found all over the 
civilized world. 

In 1896 a Paris-Marseilles-Paris race, a distance of 
1 ,061 miles, was organized by the new club.  I t  was 
wO'n by M. Majade on the first four-cylinder, four horse 
power Panhard-Levassor car built by th e now worl d
famous firm, in 67 hours 43 minutes, at an average 
speed of over 16 miles an hour. Of twenty-two starters, 
only nine finished, as the weather was very unfavor
able. 

The second car-a Panhard-was driven by the 
Chevalier Rene de Knyff-one of the most famous 
of modern chauffeurs-whO' can boast the proud dis
tinction of having attained the fastest speed on a car 
during a contest. 

At one stage of the Paris-Vienna race the cheval ier 
was timed to be traveling on a down grade at no 'less 
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than ��  mile" an hour. The thi.rJ car-also a P.fllnhard 
-was driven by Mr. Levassor, who experienced a very 
bad smash-up in trying to avoid a dog and died shortly 
afterward. His mechanic, however, d rove i t  into third 
place.  Among other competing cars were some made 
by Del ahaye, Peugeot and De Di on-Bouton. 

In the Paris-Bordeaux race of 1897 the Cheval ier de 
Knyff came off victor. The distance ( 573 ki'lometers =� 

3 5 6  miles ) was done in 15  hours, an average of 38 kilo
meters ( 24 miles ) per hour. In the Paris-Dieppe and 
Paris-Trouville races of this year an average of 26 
miles an hour was maintained. 

In July, 1898, the Paris-Amsterdam race, the first of 
the big inter-country races oc-ganized by the Paris 
Automobile Club, took place. The winner was M.  Char
ron, who did the 1 5 2  kilometers on an 8 horse power 
Panhard in 3 3  hours 4 minutes-or at an average of 
27 miles an hour. In this conteli\t some of the four
cylinder, 8 hO'fse power Panhard cars were seen for 
the first time. 

The two big events of 1899 were the Paris-Bordeaux 
race and the "Tour de France." The former-3 5 1  miles 
-was won by M. Charron on a 12 horse power Pan
hard, who came out with an average O'f 3 4  miles an 
hour, the distance being accomplished in 11  hours 43 
minutes without a stop. I n  the Tour de France, the 
longest motor race ever held, the Chevalier de Knyff, 
on a 16 horse power Panhard, did the 1 ,440 miles in 43 
hours 3 3  minutes. 

Other races of 1899 were the Paris-St. Mal o ( 200 
m i'les ) ,  won by M.  Antony on a 16  horse power Mars 
in 7 hours 3 2  minutes ; the Paris-Ostend ( 204 miles ) , 
in which M. Giradot on a Panhard and M. Levegh O'n a 
Mors tied for first place ; Paris-Boulogne ( 143 miles ) ,  
won by M. Giradot on a Panhard, and the Bordeaux
Biarritz, won by M. Levegh on a 16 horse power Mars. 

In June, 1900, came the first Gordon B ennett race. 
III 1899 Mr. James Gordon Bennett presented the Auto
mobile Club de France with a work of art to be raced 
for by motor cars and to be held as an international 
trophy. It is generally known as the "Gordon Bennett 
Cup," but it is in reality no cup, but a piece O'f plate 
in the form of a model of a motor car carrying two 
figures, "in anything but motor-car costume," as some 
one has remarked. The "cup" is  now to be seen in 
the drawing-room of the club house of the Automobile 
Club in Piccadilly. 

The rules for the cup include the following : Any 
recognized club may enter three cars to represent its 
own country ; every car competing must have been con
structed entirely in the country it represents ; the race 
must be held in th e country holding the cup, or  fai'ling 
that, in France. 

The first Gordon Bennett race was from Paris to 
Lyons, a distance of 556 kilometers. It was won by 
M. Charron, who drove a Panhard-Levassor car ; his 
average worked out at 61  kilometers. 

In July, 1900, a Paris-Toulouse-Paris contest took 
place. The winner was M. Levegh on a 24 horse power 
Mars, who covered the distance of 836 miles in 26 
hours 43 minutes, or at an average of 42.7 miles an 
hour. 

It was in this race that the really big racing car 
made its appearance for the first time. The 24 horse 
power Mars beat the Panhard cars, and the fierce ri
valry between the two great firms then had its origin. 
I n  the Paris-Bayonne race De Knyff attained a mean 
speed of 43 .4  miles an hour ; the distance being 208 
mBes. He drove a 20 hO'fse power Panhard, and dur
ing one part of  the race he is said to have done 3 4 %  
miles in 3 3 %  minutes. T h e  other interesting races o f  
1 9 0 0  were t h e  Bordeaux-Perigueux ( 25 2  kilometers ) ,  
won by M. Levegh in 2 hours 4 0  minutes, or at an 
average of 5 1  miles an hour, and the Paris-Rouen
the first alcohol race ever held.  

Motor-car racing now became exceedingl y popular 
on the Continent, and space forbids anything but the 
briefest mention of the most famous contests. 

On May 29, 1 901,  the Paris'Bordeaux race ( 3 28 miles, 
not counting the neutralized sections ) ,  was hel d and 
was won by M. Fournier on a 60  horse power Mars in 
6 hours 11 minutes, at an average of 53%, miles an 
hour.  His fastest timed piece was 1 7 Y:J  miles in 15  
minutes. I n  this  race the 5 0  horse power Napier 
made its apJlearance for the first time. 

The Gordo·n Bennett cup race was run simultaneously 
over the same course. The only three competitors 
w ere a'll Frenchmen, viz. ,  MM. Charron, Levegh and 
Giradot. Only the last-named finished.  

In June,  1901,  came the Paris-Berlin race, when 
M. Fournier again proved victorious, covering 686 
miles in 16 hours 33 minutes, or at a mean velocity of 
over 4 4  miles per hour, excluding 63 miles of "con
trolled" district, through which each competitor had 
to follow a cyclist at 6 or 8 mi'les an hour in order 
to insure the safety of the public and effectuall y  pre
vent an attempt at racing through crowded places. 

The Paris-Vienna and the Gordon Bennett cup races 
were the most important racing fixtures of 1902.  The 
latter was run over part of the same course ( Paris
Innsbriick, 379 miles ) as the former, and at the same 
time. It was won by Mr. S. F. Edge, A. C. G. B. I., the 
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only English representative ; France-the only other 

nation represented- mtered three chauffeurs. 

" Personally, I shall never forget," writes Mr. Jar

rott, "my elatiO'n when I saw the great hope of France 

-Fournier-out of the race on the first day, Giradot 

having already finished his effort soon after the start, 

leaving De Knyff the sole champion for France. With 

Edge in slight trouble, but still going well,  England's 

hopes at the end of the first day were much brighter 

than at the beginning." 

The Paris-Vienna contest was won by M. Marcel 

Renault on a 16  horse power voiturette. The distance 

was 615 miles ( after deducting the Swiss or neutral

ized portion of the route ) ,  and it  was done in 15 hours 

47 minutes 43 seconds, or at 40 miles an hour. It is  

noteworthy that 75  per cent of the starters arrived at 

Vienna. M. Henri Farmar was second ( 1 6  hours 0 

minutes 30 seconds ) ,  M. Edmond was third ( 1 6 hours 

1 0  minutes 1 6  seconds ) ,  and Count Zborowski wa s 

fourth ( 1 6  hours 13 minutes 29 seconds ) .  
The other most important contests of 1902  were the 

Circuit du Nord Alcoho'l race, 5 7 1 %  miles ( 8 65  kilo
meters ) ,  WOIl by M. Farmar on a 40 horse power Pan
hard in 11 hours 55 minutes, or at an average O'f 47 .69  
miles  an hour, and the Circuit des  Ardennes ( 3 18  miles,  
512 kilometers ) ,  won by Mr. Charles Jarrott i n  5 hours 
53 minutes 39 seconds, giving an average speed of 5 4  
miles an hour. M.  Gabriel w a s  second, and M r .  W.  K. 
Vanderbilt, Jr. , third. 

The superiority of the petrol car over the steam or 

electric for racing purposes has been abundantly proved. 

According to the Hon. C.  S .  Ro'lls,  steam cars have 

only gained first place on two occasions, viz., the "Con

cours du Petit Journal" in 1894 ,  and the Marseilles

Nice-Turbie race in January, 1897 ,  when a De Dion 

brake covered the rough and billy route of 145  miles 

i n  7% hours. 

MOTOR- CA R RECORDS I N  I,O N G  DISTANCE R A C I N G. 

Year. 

J uly, 1��4 

�June 11, 
1895 

Sept. 24, 
181)6 

1897 

July 24, 1897 

July 7, 1898 

May 24, lti99 

July 16, 1899 

.July, 1900 

May 29, 1901 

J une 27-30 
1901 

1902 

Year. 
J une. 1900 

19U1 
19u2 

Mean Speed H .  P. of 
(JOUf;3C. of "'Tinning Winning 

Cal'. Car. 

Miles an honr. 
Paris-Rouen (128 km.)  1 3  al1i 

Paris-Bordeaux-Pari8 (1,200 
(Winner )1. Lcvasl:"or) 

km.) 15 3.5 

Paris-Marseilles-Paris (1 .7CO km.) 16 4 
( Winner M. Mayade . )  

Paris-Bordeaux 24 . . 
(Winner Chevalier Rene de Knyff.) 

Paris-Dieppe (170 kIll . ) 25 3 

Paris-Alllste.dam-Paris (1520 km. )  
(Winner M. 4;harron) 

27 8 

Paris-Bordeaux (5ti5 km.)  34 I 12 
nV mner ,,1. Charron) 

Tour de France (2,219 km.)  �9 I 16 
(Winner Chevalier R. de Koyff.) 

Pnri�-Touloll�e_Pari8 4� 24 
(Wmuer M.  Levegh) 

Paris- Bordeaux (52� km . )  
<"\Yinner M. FOlunier) 

53% 60 

Paris-Berlin (1,198 km.). 44 28 
(Winner �L Fonrnier) 

Paris-Vienna 4() 16 
(Winner M. Henault) 

THE GORD O N  B E N NETT C U P. 
Course. "" inner. 

PariEt-Lyons 
Paris-Bordeaux 
Paris-Innsbruck 

M. Charron on a Panhard-Levas8or 

M. Giradot on a Panhnrd 

Mr. F. S. Edge on a Napler 

A H eolarkable S u rgical Opera t i o n  b y  Wiliell Sight 

'V a .. Rcstor .. d to a Co ngenitall y Blind Man. 

Readers of the SCH;NTIFIC AMEHLCAS have doubtless 

noticed in the daily press brief accounts of the re

markable case of a man whose sight has been restored 

after thirty years of blindness. I n  the current num

ber of the Lancet, Dr. A. Maitland Ramsay, the sur

geon by whose skill the unfortunate was enabled to 

see the world which had been shrouded in blackness 

to him since his birth , publishes a very complete ac

count of the case. 

The patient, aged thirty years, blind from birth, was 

brought to the Glasgow Ophthalmic I nstitution on Fe b

ruary 24, 1903 .  He had been allowed to run about 

a� he pleased, no attempt to educate him having ever 

been made. He became, however, so famili ar with 

the country district (a few miles from Glasgow ) in 

which he resided that he could go about without the 

slightest fear ; and his hearing was so acute that he 

kn()w at once if there was anything unusual on a road 

along which he was walking, and thus he never had 

any difficulty i n  keeping himself out of danger. As 

he passed along a roa d he could tell a wall from a 

hedge by the sound of the air coming through the 

leaves and branches of the latter. He could easily go 

on an errand to any house i n  his native village, for 

the resonance of his  footfall-quite different i n  sound 

when he was passing a building from what it was 

when he was opposite an open space-enabled him, 

perfectly familiar as he was with his surroundings, to 

count the houses as he passed,  and thus to turn COI'-
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ners and finally to stop at the one which he wanted.  

He distinguished different blossoms partly by touch 

but chiefly by smell, and by dint of asking questions 

he got at last to know so much about their form and 

color that he could arrange them in a bouquet. Oc

casionally he worked in the harvest field and he could 

bind the corn and arrange the stooks as well as any 

of the other laborers. 

The patient was quite unable to distinguish objects, 

although he could tel'! day from night and could easily 

perceive a light and locate it accurately ; he seemed to 

have had no perception of bright colors. 

As a cataract seemed to be the only obstacle to vision 

Dr. Ramsay resolved to operate and extracted the lens 

from the right eye on March 11 ,  and that from the 

left eye a week later. Both lenses were small and 

shriveled and the nucleus of the right was calcareous. 

For about ten days after the operation on the left 

eye the patient appeared to be quite dazed and could 

not realize that he was seeing. The first thing he 
actually perceived was the face of the house surgeon. 

He said that at first he did not know what it was 

that he saw, but that when Dr. Stewart asked him to 

look down, the sense of hearin g guided his eye straight 

to the point whence the sound came, and then, recall

ing what he knew from having felt his own face, he 

realized that this must be a mouth, and that he must 

be looking at a face. Once he properly understood 

what vision meant he made very rapid progress and 

his extraordinarily retentive memory enab'led him. to 

take full advantage of everything that he was told .  

He was quite ignorant of color, but  learned to dis

tinguish hues very quickly. The first tint that he saw 

was red. A red blanket lay across the foot of his bed. 

He asked what i t  was and was told, and never after

ward did he have the slightest hesitation in discrimin

ating red again.  He was shown a narcissus, and on 

being asked to describe it he immediately recognized 

the flower and knew from his old bouquet-making ex

peri ence that i t  was white and yellow, but he now 

for the first time also became aware of the l ittle red 

band in the center and at once called attention to it. 

When he was shown a bunch of daffodils he recognized 

them by their smell and immediately said that they 

m u st be yellow. The color that took him longest to 

master was green, but he can now name all ordinary 

tints readily and correctly. His d ifficulty with green 

is hard to explain unless it be that with green he 

has no smell-association such as he had with colored 

flowers. Unlike Locke's blind man, who imagined that 

"scarlet  was like the sound of a trumpet," he does 

not seem to connect any distinct ideas with particular 

colors except that he said that red gave him a feeling 

of pleasure and that the first time he saw yellow he 

became so sick that he thought he would vomit. The 

latter feeling, however, has never recurred.  

He rapidly learned the letters of the alphabet and 

figures and he will  soon be able to read and to reckon .  

From t h e  very first he saw everything i n  its actual 

position, showing that the retinal i nversion of a pic

ture is interpreted psychically without any education.  

He could count accurately after he had looked at 

objects one by one and seemed to derive much help 

in his calculations by pointing with his finger. Here 

again he seemed t o  translate touch into vision and 

to arrive at a perception of the whole through the 

perception of the individual parts. He cannot take 

things i n  at a glance. He does not see the passers- by 

on the opposite side of the street quickly. He looks 

most intently and moves his head backward and for

ward and from side to side as if  trying to get a view 

of them all round before he can make up his mind 

what he is seeing ; in a room, however, he can d is

tinguish things much more quickly. With any com

plex outline, however, or group of outlines, he still  

has considerable difficuity, though pictures are no 

longer to  him, as they were at first, mere masses of 

confused color. 

He was able to estimate size and distance more 

readily that might have been antiCipated, although he 

said that he felt that i f  he were out of doors by himself 

h e  would he "w,andered ."  From the time he got out 

of bed after the operation h e  could guide himself with 

ease through a dcorway and walk about on the level, 

but he had considerable  difficulty in ascending a stair, 

because the steps seemed so high that to begin with 

he raised his foot much farther than was necessary 

and without meaning to do so went up two steps at 

a time. Whenever he discovered his mistake lie be

gan to pay attention to the rise of each and he has 

now no difficulty in estimating their height. This, of 

course, was part of his difficulty in juqging distance, 

though when he first looked out of a w i ndow on to the 

street and saw the pavement below he said that he 

felt  that if  he had a stick he should be able to touch 

it. Before the operation he could ' guide himself fear

l essly through a ward without coming in contact with 

the beds or any other obstacle that might be in the 

way, but since he has been able to see he says that 

he has l ost all lhat feeling of  �onfidellce and when hIs 
eyes are shut he is afraid to move and is impelled to 

open them to ascertai n  where he is  going-so much 

so tdat he does not know what he would do if  he again 

became blind.  

When he is requested to  look in any particular di 

rection h e  is unable to cause the ocular muscles to do 

what he wishes, and the balls oscillate and one or 

other turns inward to such an extent that a portion of 
the cornea is hidden by the inner canthus. 'l'his want 

of control renders it very difficult to make a satis

factory oph thalmoscopic examination, but as far as 

can be made out the fundus oculi is normal ; indeed, 

the functional activity of the optic nerve since the 

cataracts were removed is very remarkable and is  in 

striking contrast to the purposeless muscular move

ments.· Disnse has crippled the function of the latter, 

but seems to have had but l ittle effect on the activity 

of the former. The eye is  a receptive organ and the 

light that gained access to the retina through the 

opaque lens proved stimulus sufficient to maintain the 

optic nerve in health, while the want of visual power 

deprived the co-ordinating center in the brain of all 

stimulus to develop and hence the ocular muscles are 

not trained to obey the dictates of  the will .  

.. . . .. 
Ne,v M otor Cyde Record". 

On the Empire City track new records were made 

for motor cycles on May 27, 1903 .  B . Oldfield made 

a three-mile trial with the follOWing result : One 

mile, 1 minute 6 %, seconds ; two miles, 2 minutes 1 2 

seconds ; three miles, 3 min utes 19 seconds. The 

second mile was made i n  1 minute 514 seconds. The 

record for the track was 1 minute 6 4-5 seconds, made 

by Fournier on October 9 , 1901 .  

Albert Champion made a five-mile trial w ith his  

four-cylinder motor cycle. His t imes were : One 

minute 14 seconds, 2 m inutes 24 seconds, 3 minutes 

5 7  seconds, 5 minutes 9 seconds, 6 minutes 1 6 Y2 sec

onds. Then he went for a mile with a flying start. 

He made the half in 3 5 %  seconds and the mile in 1 

minute 6 1h  seconds. 

This time for the mile is lower than the new record 

established by Fred Chase, the English motor cyclist. 

Chase made the mile with a flying start in 1 minute 

6 3-5 seconds at Canning Town. The previous Ameri

can record was 1 minute 10 2-5 seconds, made on the 

Vailsburg track by Champion last year. The timing 

was done by three competent horsemen, but the fig

ures cannot be accepted as a record. 

• • • 
'ril e C U I'rent S u ppleille nt. 

The Paris correspondent of the SCU::'>'l' lFlC AMERI
CA.,! opens the current SUl'l'LEMI<::-iT. No. 1431,  with 

an article on the Paris-Versailles road, illustrated by 

many striking pictures. Sir Oliver Lodge continues 

his admirable discussion of el ectrons. Count A reo, 

who in conjunction with Prof. Slaby i nvented tile 

Slaby-Arco system of wireless telegraphy, contributes 

a paper on a new process for tuning spark telegraph 

stations. Something about the preparation and use 

of decalcomania papers will doubtless be welcomed. 

"Restorations and ' Fakes' " is  the title of an enter

taining archreological article which deals with the 

skill  of the modern craftsman in repairing and re

modeling ancient statuary. John D.  Rees tells much 

o f  interest about domestic l ife in India. Mr. A.  F.  

Yarrow has made some i nstructive experiments to 

ascertai n  the best design of screw propulsion for 

shallow-draft boats.  His conclnsions are published 

in the current SUI'PLE �lENT. Mr. Wil l iam J . Hammer 

discusses the treatment of diseases by ultra-violet 

rays. 
. . ' . 

Third rail troubles from sleet adhering to the rai l  

have been overcome on the line of the Aurora, Elgin 

& Chicago Railway. A solution of brine, stored in a 

tank on the front platform of the car, is fed upon the 

rail through a "4 -inch rubber tube. It  is applied 5 feet 

to 10 feet in front of the first contact shoe, and acts 

so quickly that the first shoe, it is sai d ,  will get cur

rent, this treatment apparently rendering the ice a 
good conductor. Eight gallons of brine suffices, so it 

is reported, for a run of 24  miles . 

Harvey T. Woodman, of Mount Vernon, N. Y. ,  died 

on May 25 .  For more than forty years he was en

gaged i n  the collection of shells, cO'rals, and prehis

toric relics and fossils for museums, colleges, and pri

vate col'lectors. It was he who remodeled Castle Gar

den into its  present Aquarium. He l ikewise helped to 

build col lege museums of natural history for Harvard, 

Princeton, Columbia, Cornell ,  and other universities. 

Thomas A. Edison has been appointed one of the 

Board of Technical Directors of the Marconi Wire

less Telegraph Company. He has formally transferred 

to the Marconi Wireless Telegraph Company several 

]Ja tents having a bearing on the transmission of wire

less messages. It is rl'''' ored that Prof. Michael I .  

Pupin, o f  Columbia University , will l ikewise join the 

company as a technical adviser. 
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A NEW APPARATUS FOR DETERMINING THE RESIST

ANCE OF ROAD VEHICLES TO TR ACTION. 
BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Some interesting experiments have been carried out 
for some time past in Great B ritain by Prof. Hele
Shaw and a committee of engineering experts, to de-

GENERAL VIEW OF THE RECORDER. 

termine the resistance of road vehicles to traction. 
Although the scope of these investigations has been 
conducted upon an extensive basis, they wi'll be of 
value chiefly to chauffeurs. 

For the purpose of his investigation Prof. Hele
Shaw devised a new dynamometer specially made for 
these experiments concerning the resistance of road 
vehicles to traction . The apparatus comprises a castor 
frame AA shown in the diagram, in which frame is 

o 
TOP PLAN OF THE RECORDER. 

mounted the wheel B ;  a system of levers 00 for 
tr'ansmitting to a small plunger E the pull exerted on 
the wheel ; and a recording gage for registering the 
same, as well as a recording tachometer. The castor 
frame is rectangu'lar in shape and is  constructed of 
wrought iron. The frame is 6 feet in length. The 
end plates are dril'led with three sets of holes, thereby 
enabling the sides to be adjust-
ed to 10 inches, 14 inches or 1 6  
inches apart t o  accommodate 
wheels of various widths. The 
axle of the wheel to be used for 
the experiments i s  mounted on 
springs one on either side of the 
castor frame. These springs 
can be regulated to any desired 
strength when a l ight wheel i s  
inserted in t h e  frame. or when 
a light load i s  used , by simply 
removing some of the plates ; 
while if so desired, the axle can 
be mounted without the springs. 

The frame is loaded by bolt
ing a number of 28-pound 
weights of cast i ron to the chan
nel sides of the frame. These 
weights are made only two 
inches in thickness, so that 
when the iron scrolls of the 
springs do not interfe re. 5 2  or 
thereabout can lJe attache d ,  thus 
giving an aggregate load of  1:l 
hundredweight in addition to 
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the weight of the frame and wheel. This giveli a 
weight corresponding to 3 �  tons on a four-wheeled 
vehicle. By' this system of loading, the weights can 
be varied by steps of 56 pounds, the weight being al
ways placed equidistant on either side of the frame, so 
that perfect equilibrium i s  constantly maintained. 

The castor frame is attached to the car by fixture 
to the levers, which transmit the force to the water 
by means of a swivel joint D so that freedom is 
given to vibration or vertical bouncing, such as is 
encountered when traveling over rough, uneven 
ground, while furthermore it enables the car to fol
low freely round any curve without disrupting, the 
records being so held that the experimental wheel is  
al ways vertica:l. 

The system of levers is  arranged in such a manner 
that the frame can be raised or lowered to accommo
date a wheel of any diameter or any angle of  draft 
without disturbing o r  altering the leverage of the 
mechanism. The arrangement of these levers may be 
described as follows : There i s  a fulcrum which may 
be raised or lowered in a vertical slot in a steel casting 
firm'ly fix'3d on the back of the car, upon which is fixed 
a pair of  bell-crank levers. The lengths of these leve rs 
from the fulcrum are respectively 1 4  inches and 28 
inches. The longer arm is vertical, and the other 
smaller lever is horizontal. Two paralIe'l vertical rods 
of steel, which may be adjusted as desired, are at
tached to the shorter arm. These rods transmit the 
pull on the frame to the end of a small horizontal lever, 
to the other end of which the hydraulic plunger is 
attached. The fU'lcrum of this lever i s  provided with 
four positions, s o  that the pressure on the plunger may 
be made equal to one, two, four, or  eight, times the 
pull exerted on the castor frame. By this arrangement 
the apparatus may be employed over a wide range of 
experiments for tractive efforts from 5 to 500 pounds. 

The hydraulic plunger E, which i s  2.6 inches in diam
eter, exerts pressure upon a rubber diaphragm inclos
ing a space fil'ied with water, and it is the pressure 
of this plunger upon the water that is recorded. Two 
pipes are connected to this water space, the objects 
of which are to transmit the recorded pressure to the 
gage, and the other to fill the space with the 
requisite water. A rubber ball or bulb filled with 
water is  fixed to one end of this latter pipe, and when 
the ball is squeezed the water is forced through the 
system and out of a small hole in the Bourdon tube. 
All air is  thus excluded, and the system is then closed 
and the water retained. 

The recording apparatus consists of a combined pres
sure gage and tachometer mounted on a common base 
and recording upon an identical horizontal drum carry
ing a band of  paper 8% inches wide. On one side of 
this paper is the graph of tractive effort space, and on 
the other the velocity space. The drum is revo'lved 
off the tachometer spindle, so that its motion is iden
tical with the motion of the car, a length of 10.3  on the 
paper corresponding to a mile of road. This instrument 
is mounted in a glass case upon a pneumatic cushion 
with a flexible shaft driving to the drum and tacho
meter. By this arrangement steady records may be ob
tained when driving at a high speed over a rough road. 
Undue shocks on the gage are prevented, by means of 
stops, which obviate too excessive a movement on the 
levers. The revolutions of tne experimental wheel are 
also independently obtained ' by a revolution counter, 
and this register serves as a check on the record of 
the apparatus.  

The dynamometer was caHbrated in the following 
manner : The car and dynamometer were brought 
into position on a smooth hori zontal floor, and a 40-
inch lorry wheel was placed in the castor frame. 
The car was fixed so as to p revent its moving back
ward, and a predetermined load was fixed to a wire 

THE DYNAMOMETER ON THE ROAD. 
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connected to the top of the wheel and passed over the 
tire s o  that it d epended vertically ; this position exert
ing the tendency to pull the frame away from the car. 
A load was applied, and the apparatus submitted to a 
severe vibration, so as to prevent all possibility of its 
sticking in any way, the paper at the same time being 

TOI' PLAN VIEW OF THE RECORDER, SHOWING THE 
DRUMS FOR RECORDING THE MILEAGE PER HOUR 
AND THE POUNDS PER SQUARE INCH. 

moved steadi'ly and uniformly until the pencil of the 
gage occupied the position of equilibrium. This was 
the modus operandi w ith every reading. During the 
calibrating of the leverage of 8 to 1 ,  additions of 2 
pounds were employed in nearly every case from 0 to 

SIDE ELEVATION OF THE RECORDER. 

THE DYNAMOMETER API'LIED. 

28 pounds. For the 4 to 1 leverage calibration, in
creases of 14 pounds were taken ; after 14 pounds ha.d 
been reached the highest reading being 168 pounds. 
The 2 to 1 leverage had 14-pound increments, the 
maximum being 280 pounds ; and the 1 to 1 l everage had 
increments of 28 pounds up to a total of 580 pounds. 

To calibrate the tachometer, an electric motor was 
utilized. A stop watch for read
ings of 10, 15, 20, 25, and 30 
miles per hour, was employed 
to time e:x;actly the three revolu
tions of the d rum. Three .revo
l utions of the latter correspond
ed to 315 revol utions of the 
tachometer spindle. The mean 
d iameter of the rear wheels of 
the car is 842 mm. when the car 
was bearing a normal load, and 
the tires were normally inflated. 
The di ameter of the pulley on 
the back axle is 225 mm. ; and 
the diameter of the tachometer 
pulley is  75  mm. 

To operate the dynamometer 
and the tachometer during a 
trial, the castor frame is forced 
toward the car so as to push the 
ram as far out of the cylinder 
as it will go . The bulb, which 
has previously been filled with 
water, is then squeezed, thus 
forcing the water into the cylin-
der, then through the connecting 
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tubing, fina'lly escaping through the pressure gage, as 

already described. 'Nhen a l l  the air has been expelled 

from the cylinder, the cocks at either end of the system 

are closed. The stops are then adjusted so th at the 
maximum pressure of the water cannot exceed a pres

sure of 100 pounds per sq uare inch , this precautiO'n 

being taken to p revent the pressure gage being de

stroyed, as m ight possi b l y  otherwise be the case in tlte 

event of a greater pressure being exerted. Adj ustments 

completed, a stretch of road is  selected for the car to 

run over for a ce rtain d i s tance, and then back agai n 

to' the starting point. The return journey is made fo r 

the reason that by taking the mean values for the 

run there and back, i t  is possi ble to e l i m i nate the 

effect of inclines, and t hus obtain a perfe c t l y  correct re

sult. The load on the car i s  then augmented and the 

journey made again,  and so on in the same manner, 

a3 desired. 

The first run was made with a l ight iorry wheel of 

4 0  inches diameter shod with a 3-inch i ron tire mounted 

on springs of 3 feet 2 inches centers e a c h ,  with six 

plates 21,4 inches by 5-16 inch. Three runs were made 

with this wheel w i t h  th ree loads-3 y:! hundredweight,  

5 % hundredweight, and 8 V� hundredweight respec

tive'ly .  The first trial was not atten ded w ith any con

spicuous success, but another 

run with exactly the same 

mountings upon a road paved 

with sets, the weights being 6 
and 8 %  hundredweight respec

tively, at speeds varying from 

5 to 1 4  m iles per hour, showed 

that the tractive effort i n
creased rapi dly with the veloc

ity, and at the same time was 

fairl y proportional to lhe load. 

'rhe next experiment was 

made with a pneum at i c  wheel 

measuring 2 4  inches i n  d iame
ter by 2 '%, -inch diameter tires. 

The springs were exactly the 
same, but there were only twO' 

plates. A macadam road was 

sel ected. The run was made 

with a given load at a constant 

speed for a distance of about 

one-half a mile and then ba<:k 

again, the runs being subse-

Pens in the Broiler Building. 

Pens in the Egg House. 
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quently repeated at speeds of 6 % ,  8, 10, and 14 miles 

per hour with loads of 315 ,  4 2 7 ,  539 ,  and 651 pounds 

with a leverage of 4 to 1. The result of this test was 

analogous to the results o f  Michelin's investigatiO'ns. 

One of the Incubators. 

A Modern Poultry House. 

43 1 
The tractive effort was directly proportional to the 
load, but showed a sl ight increase with the velocity. 

Several other experiments of a similar nature have 

been carried out with highly interesting results. The 

apparatus works very satisfactorily. The experimental 

w heel mounted in the castor frame runs very steadily, 

even under a heavy load and at a high speed. The 

best-running wheel, however, i s  the pneumatic-tired, 

it  being found that the lorry wheel oscillates some

what when running over certain descriptions of roads. 

The pneumatic cushion is very useful i n  permitting 

the recording instrument to work successfully under 

varying conditions. I t  prevents the apparatus being 

subjected to any severe concussions or v i brations, 

such as m ight be experienced when running over 

rO'u gh roads, but enables the apparatus to swing gently 

fl'om s i ll e  to side.  Several further important investiga

tions are to be carried .out with the apparatus this year, 

which it i s  antici pated w i l l  yiel d valuahle i nformation 

relative to the resistance of road -,ehicles to traction. 

SCIENTiFIC POULTRY RAISING. 

The t remendous growth , during recent years, of the 

poultry and egg indust ry, which, in point of value of 

the prO'duct, now ranks as one 

of the lead ing American 

wealth-producing acti vities,  has 

res u l ted i n the introduction of 

modern scientific methods, 

which are quite as markedly 

in contrast to former practices 

as the advances in any other 

progressive fiel d of endeavor. 

I ndeed,  to pr esent-day achieve

m ents i n  this direction must 

be attributed the recent devel

ovment of the American export 

trade i n eggs, which has reo 

cently invaded markets as far 

distant as the Orient. 

Perhaps the most convincing 

demonstration of what scien

tific methods are accomplishing 

in the poultry industry i s  af

forded by the unique poultry 

farm at Si dney, Ohio, which 

ranks as the largest in the 

The Nursery for Newly-Hatched Chicks. 

The Egg House and Hatchery and Broiler Buildings. 
SCIENTIFIC PO ULTRY RAISING. 
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United States, and probably in the world. The bui'ld

ings which comprise the plant consist of  two main 

structures and a number of smaller inclosures. All  

are of brick constructio-n, with slate roofs ; and more 

than $] 00,000 has been expended i n  buildings and 

equipment, exclusive of the cost of the site, which 

comprises one hundred and forty acres. 

The hat�hery, or broiler plant, is  480 feet in length. 

The main portion of the bu i l d i ng is  bui lt  i n  the form 

of the letter U, and has a periphery of 840 feet. I n  

t h e  basement of t h e  other part a r e  thi rty incubators, 

each containing three hundred eggs, so- that there is 

a total of nine thousand eggs daily in a state of incu

bation. The filling of  the machines is so timed that 

one incu bator will  discharge its brood each day, and 

thus the plant may be said to have a daily hatching 

capacity of three hundred chickens. From the incu

bator cellar,  the sma'l l chickens are taken to- what is 

kuown as the " nursery," which constantl y  shelters 

abo-ut six thousand young chickens, ranging in age 

flOm one to thirty days. When the chickens have at

tained the age of thirty-one days. they are l owered by 

an elevator to the ground floor and put in the U

shaped part of the buil ding. whkh is divided imo 

sixty pens. The chickens advance one pen each day, 

so that at the end of two months they have compl eted 

the circuit  and are ready 11>r transference to the ship

ping department. I t  may be noted. in this connec

tion, that the U-shaped portion of the building i s  con

stantly tenanted by about twenty-one thousand chick
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Tile gro wth of the poultry business, as conducted on 

a large scale, coU'ld find no more significant criterion 

than the recent marvelou s  development of the incu

bator i ndustry. The center of the incubator manufac

turing business is found in the middle West, and one 

town in I ll inois turns out more than fifty thousand 

incubators every year. I t  i s  estimated that not less 

than five hundred thousand incubators are now in use 

in the United States. Many of the large poultry farms 

have incubators with a capacity of o-ne thousand eggs 

each, and from which there may be hatched ten thou

sand chickens a year, the loss varying from five to 

twenty per cent. From a scientific standpoint prob

ably the most interesting incubator plant is that 

ereeted by former Vice-President Morto-n, at Ellerslie, 

on the Hudson, although ex-President Cleveland has 

a high-class installation o-n an experimental farm at 

Princeton, and President Diaz of Mexico has a costly 

incubator built especially to his order by an American 

manufacturer. 

Even in the testing of eggs, improvements have been 

made in the prevai ling method. The most effective 

way of testing an egg is to subject i t  to the l ight, 

but uuder the old plan, when the egg was held ciose to 

t h e  flame of a candle, it  almost invariably happeneu 

t hat the shell was blackened. The use of electric 

light has, however, rendered conditions perfect for a 

thorough test of the eggs and the utmost speed in 

handling. A fai rly expert tester wil l  examine at least 

two hundred and fifty eggs a day. 

THE NEW SPRIN GFIELD ARMY RIFLE. 
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mits the soldier to carry with him an intrenching tool 

of sufficient size and weight to be serviceable. While 

th ere is some diversity of opinion as to the value of the 

rod-basonet, which is  eonsidered to be less effective 

than the type now i n  use, it still is  of value as con

verting the musket into a pike. Moreover, in view of 

the growing va'lue of  the intrenching tool and the ever

decreasing opportunities for the use of the bayonet., 

the substitution of an intrenching tool for the latter 

is certainly in line with the recent development of field 

operations. The piece i s  centrally fed by means of 

Clips, each of which holds five cartridges ; and it  will 

be noticed that the bolt has two lugs i nstead of one 

as in the old gun. I n  the last report of the Chief of 

Ordnance the trials of the piece are spoken of as having 

given "very satisfactory results."  The chief  points of 

difference from the Krag-Jorgensen are this use of two 

lugs in place of one for holding the bolt against the 

rearward pressure of the powder-the increased 

st rength so obtained being sufficient to allow of an 

i n crease of velocity with the same weight of bullet, 

from 2.000 feet per second in the Krag-Jorgensen to 

2,300 feet per second in the new piece, the resulting 

increase in muzzle energy being from 1 ,952  foot-pounds 

to 2 ,582  foot-pounds. The Krag-Jorgensen is capable of 

penetrating 45.8 inches of white pine at a distance of 

53  feet,  whereas the new weapon penetrates 54.7 inches 

at the same distance. The striking energy at 1 ,000 

yards has been raised from 396 foot-pounds to 448.  

Other data regarding the new piece are as follows : 

The caliber is 0 .30 ; the 

rifling is made up of four 

grooves of a depth of 

0 .004 inch,  the twist being 

one turn in 10  inches. The 

lJullet weighs 220 grains, 

which is the same as that 

of the Krag-Jorgensen, but 

the powder charge has 

been raised from 37 .6  to 

43 .3  grains. In spite of the 

ens, ranging in age from 

thirty to ninety days. 

The egg house at the 

Sidney plant is 537  feet 

in length, and similar in 

construction to the build

ing above described. I t  i s  

bisected lengthwise by a 
four-foot aisle, on each 

side of which are thirty 

pens containing fifty hens 

apiece.  The three thou

sand hi gh-grade Leghorn 

fowls produce uaily two 

Muzzle velocity, 2,!IOO reet per BeCOud. Weigqt or buUet, 220 Itr.in8. Weiuht of charge, "'.3 .... al· n8.  � � ... Weight of gnn including bayonet 
eonsiderable increase in 

its power the weapon has 

been greatly reduced in 

weight ; for whi'le the pres

ent service magazine rifle 

weighs 10 .64  pounds, and 

the Mauser 10.5 pounds, 

and the German military 

rifle 11 .54  pounds, the new 

weapon weighs only 9 .47 

pounds. I t  follows, as a 

matter of course, that, 

hundred dozens of unfer

tile eggs for culinary pur

poses. The eggs for the 

i ncubators are produced 

by nine hundred high

grade Plymouth Rock 

fowls.  As indicating the 

proportion of loss,  it  may 

be stated that out of every 

four hundred and fifty eggs 

which go into the incuba

tors, an average of three 

hundred perfect broilers 

are obtained. Connected 

with the egg house is an 

egg washing and marking 

room, where the date is  

stamped upon each egg 

sent to market. 

One of the notable ad

vances which have been 

made by the scientific poul

try farmer of the present 

day is  found in the prac

tice of herding chickens. 

Instead of allowing the 

hens to run at large as 

formerly, mingling freely 

and picking their food 

from all kinds of refuse, they are now divided into 

colonies of tlOt more than thirty hens. Each colony 

has its oWn reservation, maintained i n  the h ighest 

state of hygienic cleanliness, and each group of hens 

is separate and isolated at all  times from the others. 

This also facil itates the use of feed calculated to in

sure the greatest possible productiveness-a subject to 

which the United States Department of Agric u l t ure, as 

well as progressive ponltrymen, have of late years given 

great attention ; and ,  as an indication of what has been 

accompl ished in this di rection, i t  may be pointed out 

that the average yearl y  yield at these scientific poul

try farms is in the neighborhood of two hundred eggs 

from each hen, whereas \l IlIler the o-ld conditions the 

average yearly yield per hen did not exceed forty eggs. 

Another advantage of this nelV policy of segregation 

is found in the fact that. should a chicken become 

sick or b reed vermin, the tl'l:mble cannot sp read be

yond the one reservation without detection ; and thus 

there is obviated the danger from epidemics such as 
have frequentl y in  the past resulted in serious loss 

to poultry raisers. Another new adjunct is found i ll 
tbe automatic nest, which preserves the eggs free from 

the taint of incubation. No degree o f  incubation is 

possible,  because. by means of these new nests, t h e  

egg is removed immediately afler  i t  i s  la id .  T h e  auto

matic nest has a hole in the botto-m. beneath which  

is  a revolving disk that receives the  egg as soon as 

it is laid and moves it away from the nest. 

ant! �r�bhnrrl, !U7 ponn�". 
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DETAILS OF THE NEW SPRINGFIELD ARMY RIFLE. 

Finally, credit must be given to the new methods 

of securing speedy transportation for poultry products. 

Crude "freezers" have been displaced by modern re

frigerator cars, and specia'l " dairy trains" now convey 

eggs from Chicago to New York in less than sixty 

hours. E,en i n  the event of unexpected delays, no 

s�rious loss is  entailed, inasmuch as rail roads such 

as the Pennsyl vania, which handle much of this traffic, 

have extensive re-icing plants at various points, where 

the refrigerator cars are freshly stocked with ice.  

. . . . ..  

THE NEW SPRINGFIELD MAGAZ INE RIFLE . 

The new Springfield magazine rifle, which has under

gone its preliminary tests with very gratifying results, 

will take the place of the Krag-Jorgensen. which now, 

for several years, has been doing exeel lent service in 

the United States Army.  We present a photograph of 

the gun. which will be known as Springfiel d Magazine 

Rifle Model 1902 ,  and also a l ine  d rawing which shows 

SEveral sectional views of the gun. By means of the 

carefully�lettered parts a good i dea is  obtained of the 

detail s  of the gun.  The weapon is supplied with 

a eieaning rod, which can be partially pulled from its 

)lla< :e below the barrel , and held  with a catch so as to 

form a bayonel .  The great ad vant age of  lhe rod-bay

onet is that it  l ightens the weight made up of t he gun . 

bayonet, and bayonet's scabbard, and, by dispensing 

with the latter two as separate articles to carry, per-

SECTIOIY 8-0 

() 
with such high velocity 

and fairly heavy bullet,  

the trajectory is corre

spondingly flat, the maxi-

mum ordinate of the 1 ,000-

yard trajectory being only 

20.67 feet as against 25 .8  

feet for  the  Krag-Jorgen

sen, 24 .47 for the Mauser, 

and 23.73 for the German 

military rifle. 

In addition to those 

mentioned above there are 

other improvements, such 

as housing of the magazine 

i n  the stock di rectly below 

the chamber, instead of 

having it  project at the 

side of the gun, and there 

are many changes of de

tail which both improve the rifle and cheapen and 

accelerate its p roduction. 

In closing i t  should be mentioned that the new gun 

i s  considerably shorter than any existing rifle and is  

only s'l ightly longer than the military carbine. 

N E W  SPRI NGFIELD MAGAZINJo: RIFI,E COMPARED 

WI'l' H  'rHE KRAG -JORGE N S E N ,  THE M A U S E R 

A N D  THE G E R M A N  MILITARY RIFLE. 

(�aH ber . . . . . . . . . . . . . . . . .  inches 
Ritlin !! : 

Nnmber of grooves . . . . . . . 
Depth of grooves . . . . . . . . inch 
rrwiRt, one tnrn ill . . . .  . inches 

Weight of bullet . . . . . . .  grains 
Weight of cbarge . . . gra ins 
�Tl'ight of complete cartridge. 

grains 
I1Iitiai velocity. feet pct' second . 
Hellluining velocity at 1 .000 

yuru8 . . .  _ • . . • . . . . . . . . . . . • . .  
Muzzle ('ncr!!y . foot-poUlIdE 
Striking energy at 1 .000 yards, 

foot-pounds 
Penetration in whIte pine at 53 

fect . . . . . _ . . . . . . . . . . .  inches 
Weight of ritle. illcl uding bay

onet aud scabba rd . pounds 
Weight of ritle. including bay

onet, l!icabhard and 100 car-
trioges.  . . . . . . . . . . p()nnd� 

�apacity or mag-azine . . .  ronndf: 
Maximum ordinate of 1.000 

yard trajectory . . . . . . . . . feet 

o.aO 
4 
0.004 10. 
220 

4;1.3 

451 .15 
2300 

93R 
258 1.6 

447.9 

54 .7  

9.47 

15.91 
5 

20.67 

0.30 
4 
0.004 

10. 
220 37.6 

488.85 
2000 

901 
1952 

:196.2 
45.8 

lU.64 

i ii 91 
5 

25.8 

0 275 

4 
0.00 19 
R.66 
173 

38.58 

385.63 
2200 

895 
1857.4 

307.1 

50.8 

lU.5 

16. 18 
5 

24.47 

0.�11 
4 0.004 
9.45 
226.82 

4 L 2  

430.24 2145 
906 

2135 

413. 

11.54 

17.68 
5 

28.73 
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RUHMER'S SYSTEM OF LIGHT-TELEPHONY. 
Although E rnst Ruhmer's system of light-telephony 

has been al ready described in these columns, the recent 

experiments conducted by the inventor have attracted 

such widespread attention that a recapitulation of 

w hat he has accomplished should not be without value.  

For the informatiO'n herewith presented we have drawn 

on an excellent paper on selenium prepared by Mr. 

Wil liam J.  Hammer, to whom we are also indebted for 

Scientific American 
ki'lometers, and 12 to 16 amperes for 5 to 7 kilO'meters, 

and the resistance of his selenium cell was 1 20,000 

ohms in the dark, this falling to 600 ohms i n  full sun

light. For the transmitting end, Mr. Ruhmer em

ploys a carbon transmitter and a battery superimpos

ing waves on the arc light circuit ; and the beam of 

light is reflected to same distant point, where it  is 

received by a paraboli c  reflector, in the focus of which 

is  placed a selenium cell connected with a battery and 

a pair of  very sensitive telephone receiv

ers. Mr. Ruhmer has conducted exten· 

sive experiments both by night and by 

day, and even during fog and rain, on 

the Wannsee, near Herlin.  

ARRANGEMENT FOR SPEAKING IN TWO DIRECTIONS. 

Doubtless many readers remember 

the interesting experiments made by Mr. 

Hayes at the Electrical Exhibition held 

in Madison Square Garden in May, 1899,  

in which music was transmitted over a 

beam of light. At one end of the garden 

was placed a telephone.  before which a 
cornet was played, causing waves of cur
rent in the telephone circuit to be su

perimposed upon those in a neighboring 

arc light ci rcuit. The light rays from 

this arc lamp were reflected across the 

garden, where they were received in a 
parabolic reflector in the focus of which 

was a glass bulb containing filaments O'f 
carbon. This bUlb was conn ected to a 

pair of ordinary phonograph l i stening 

tubes. The varying I ight which fell 

upon the carbon caused variat ions of 

two o f  the p hotographs herewith reproduced. 

The vital part of Ruhmer's apparatus is a selenium 

cell.  Selenium is a substance varying in e"lectrical re

sistance on exposure to light.  Among the early inves

tigators whO' endeavored practically to u t i l ize this re

markable property was Alcxander Graham Bel l .  Twen

ty years ago he devised his radi ophone, in which a mica 

or glass diaph ragm covered with a silvered foil was 

used to reflect a powerful beam of l ight upon a selenium 

cell p'laced in the focus of a silvered reflector. To the 

selenium cell were connected a pair of telephones and 

a battery. At the back of the si lvered d iaphragm was 

a flexible tube and mouthpieee into which words w e re 

spoken. The sound waves causing the diaphragm to 
vibrate sent pulsations of the reflected light upon the 

selenium cell, producing corresponding variations in 

its resistance and reproducing audible sounds i n  the 

telephone. Prof. Bell used this only over very short 

distances. 

In 1898 Prof. H. T. Simon, of the University of E r

langen, discovered that an arc lamp, the circuit of 

wh ich was in proximity to' a telephone circuit,  was 

caused to vibrate very perceptibly. This suggested to 

him his interesting speaking arc by m eans of which 

he superimposed the 

sound waves produced by 

the telephone upon the 

circuit in which the arc 

was placed.  He connect

ed the lamp circuit with 

the secO'ndary winding of 

an induction coil,  the 

primary circuit being 

connected with the car

bon transmitter, and a 
battery. The sounds thus 

produced originally were 

very weak ; but by em

ploying a suitable carbon 

microphone, the sound 

was reproduced to 'large 

audiences. 

CO'nversely. the arc 

could also be used in 

conjunction with tele

phone recei vers to re

ceive sounds. 

temperature insi ;le of the gl ass bulb, 

which produced the original sounds in the listener's 

ear. A bulb simply coated with lamp bl ack and con

taining no.thing but air, would answer the purpose just 

as wel1. 

Selenium cells may vary in resistance from 2,000 

ohms to 500,000 ohms or more in the dark ; and cerhin 

cells may be five to twenty times as good conductors of 

electriCity in light as  in the dark ; and in the case of the 

Ruhmer cell used i n  the Wannsee experiments, will  

have 200 times the conductivity in light that i t  has in 

the darkness ; and the ratio may be even higher. 

Ruhmer's latest type rep resents, probabl y, the most 

important development which has been made in the 

selenium cell , and it has now become most stable, and 

responds most rapidly to variations in illumination. 

He employs two copper wires, wound spirally side by 

side around a cylinder of porcelain, which. after the 

wires have been covered with selenium, is placed inside 

of a globe, which is exhausted. The cylinder is  

mounted with a butt similar to an Edison incandescent 

lamp, and resembles a candelabra 'lamp. This makes a 

most convenient method of handling the cell ; and by 

keeping it from the air  the disadvantages inh erent in 

all  cells  heretofore have been very largely. done away 
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L i q u i d  All' fo r Cooling PUl'pOHeH. 

One O'f the claims made for l iquid air was that it 

would be "the cold-producing medium of the future." 

Not only would the working of our modern refr igerati n g  

a n d  freezing stores be accomplished b y  mean" o f  

liquid air, b u t  everybody-the manufacturer in h i s  

workshop, a n d  alike t h e  agriculturi s t  o n  h i s  farm

might, at trifling cost, procure a cool and pure atmos· 

phere for himself. Considering that liquefied air, va

porizing at atmospheric pressure, possesses a temper-

THE RECEIVING INSTRUMEN T.  

ature of -1 9 1  deg.  C . ,  it is hardly a matter of surprise 

that, with such an energetic cooling medium in view, 

the problem of applying liquid air for refrigerative pur

poses is raised again and again. 

I n  the consideration of the merits of any particular 

source of cold two points are essential-first, the quan

tity of cold produced, i. e., the number of heat-units 

eliminated per unit of time ; and second, the intensity 

of the cold, i. e . ,  the temperature at which heat is re

moved. 

The most important physical law relating to the 

production of cold is well known as determining that 

the expenditure of energy necessary far a certain 

amount of cold increases in di rect ratio with the dif

ference between the lower temperature ( in the re

frigerator ) at which the heat is taken away and the 

upper temperature ( in the condenser or cooler ) at 
which heat is transferred to the cooling water or to' 
the atmosphere. Now, if th'l refrigerative purpose be 

the production or the main tenance of a temperature 

only a few degrees below the freezing-point of water, 

then, according to the law referred to, it must be ex

ceedingl y i rrational to employ liquid air, seeing that 

for i ts attainment we are compelled to descend to -191 

deg.  C .  ( -3 1 2  deg. F. ) 

Supposing that anyone 

had to provide a well for 

obtaini rig surface-w'l.ter 

from a depth of 10 feet, 

it would be insane to sink 

a shaft down to 300 feet, 

to let the water run from 

its surface-level down this 

vit,  and then to raise it to 

a height of 300  feet. But 

this exactly corresponds 

to the idea of persons re

commending the use of 

l iquid air as a substitute 

in a'll the refrigerating 

machines of to-day. I f  we 

were to work our ice fac

tories, our cooling and 

freezing stores, and our 

other cooling plants by 

liquid air, the requisite 

expenditure would be 

from thi rty to fifty ti mes 

greater than that of our 

modern refrigerating in

gtallati ons.-Dr. Carl von 

Linde,  in  Cassier's Maga

zine. 

---...... ..--

Mr. W. Duddell,  of 

England, has also made 

some most successfal 

talking arcs. In his ar

rangement in the second

ary circuit is placed a 

condenser, which pre

vents the lamp current's 

entering the induction 

coil,  but allows the in

duction current in the 

transmitter ci rcuit to 

RECEIVING STATION OF RUHMER'S SYSTEM OF 

LIGHT·TELEPHONY, 

RURMER'S STATION ON THE OUTSKIRTS OF BERLIN, 

SHOWING THE HUGE MIRROR. 

Cedar and pine trees 

are rapidly being can· 

sumed for the purpose 

of supplying trolley and 

telegraph poles, and at 

pass without obstruction ; and this arrangement has 

the effect of greatly increasing the sound. 

Mr. Ruhmer has ingeniously combined the apparatus 

of Bell,  Simon, and Duddell and has successfully 

t ransmitted speech over a beam of  light 4 Vt miles in 

length. I n  his  experiments he employed all arc lam p 

with a flari ng arc 6 to 10 mil limeters long, using all 

E. M. F.  of 220 volts. The current varied from 4 to 5 

amperes at 1 to 2 kilometers, 8 to 10 amperes for 3 to 4 

with. Another form of Ruhmer cell consists of two 

fine platinum wires wound on a glass cylinder 1 % 
in ches long and '%, inch in diamet er ; the wires. which 

are 1-32 of  an inch apart , are coated with selenium. 

.. . . . .. 
An expedition is to be sent out by the Royal Geo· 

graphical Society of London t o  relieve t.he Brith;\t An

tarctic ship "Discovery," which i s  said to be caught in 

the southern ice pack and to be in serious difficulty. 

the present rate of  consu mption , it will not be a great 

while  before the visible supply will be exhausted. 

The foresters look to catalpa to fill the place of pine 

and cedar in this particular. The catalpa flourishes 

in a great many places in this country. and has the 

a d vantage of growing very s traight. an(1 attains th!' 
needed size in from sixteen to eighteen years. The 

time required for cedar and pine i s  more than double 

this. 
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A RAILROAD SWITCH PATEN T  IN COURT.-The case o f  

Pettibone, Mulliken & C o .  against the Ajax Forge Com
pany ( 1 18 Fed. Rep. 733 ) ,  recently decided by the Cir
cuit  Court of Appeals for the Seventh Circuit, brings 
out an interesting state of facts . The patent in suit 
was one granted to Strom on August 18 , 1891, for a 
switch. In a split switch the movable rails are planed 
to a point, respecting their width. The pOint-rails 
are coupled by a tiebar, which, by means of its con
nections with the lever of a switch-stand, throws the 
switch. As the switch is set for the main or the side 
track, the appropriate point-rail should be brought 
into close contact with its adjacent stationary rail,  
while the other should stand several inches away from 
its fixed neighbor. I f  the contact is not close, the 
flanges on the wheels of engines and cars are likely t6 
cause disaster. By the wearing of the rails, and of the 
\Jolts and nuts used in connecting them to the tiebar, 
as well as by the accidental bending of the tlebar. 
or other disarrangement of parts, the original fixity 
of relation between the point-rails becomes impaired, 
and the switch is made dangerous. At least twelve 
years before the Strom patent was granted, means 
were employed for spreading the point-rails to take 
u p  lost motion. 

Three claims were made, the first coveting in combi
nation a split switch and a connecting medium for 
the switch rails,  adjustable l engthwise thereof ; the 
second covering in combination, a split switch and a 
tie bar connecting the switch rails and adjustabl e 
l engthwise thereof to set the gage ; and the third 
�Iaim covering in combination, a split-switch and a 
tiebar extending obliquely between and connecting the 
switch-rails and adjustable at one end lengthwise of 
the adjacent rails to set the gage. None of these spe
cific devices was ever made or used. Appellant mar
keted split switches made under the Strom patent of 
] 891, and under a patent granted in 1895 .  The former 
is called the "Channel " switch ; the latter is referred 
to as the "Transit" device. In the "Channel" paten t ,  
guard-rails a r e  rigi dly attached to t h e  switch-rails 
and extend some little distance beyond the points. The 
extensions are bent inwardly toward each other in the 
pl ane of the rail-flanges. The spreading of the switch
ra ils is  accomplished by moving a bar forward into 
the throat of the convergence, and fastening it by 
means of plates that slide along the web of each rai l ,  
a n d  a r e  attached thereto at t h e  proper point, in a series 
of bolt-holes. I n  the "Transit" construction, to each 
switch-rail is rigidly fixed a plate that extends inward
ly in the plane of the rail-flanges. I n  each plate is a 
series of holes in a right line that runs obl iquely to 
the line of the rail, toward either the po-int or the heel 
of the rail .  The switchrails are spread by moving a 
bar forward and bolting it at the proper points in the 
plates. 

The appellee manufactured split switches under the 
Bradley patent of 1900 .  To each swi tch-rail is rigidly 
fixed a plate that extends inwardly in the plane of the 
rail-fingers. I n  each plate i s  a circular opening with 
notched circumference. I n  the op€:ning fits a toothed 
disk that has an eccentric bolt-hole. A bar, having its 
jaws at each end, is securely bolted, through the 
eccentric holes, to the disks and plates. The separa
tion of the switch-rails to compensate l ost motion is 
effected by changing one or both eccentric bolt-holes to 
a point further removed from the rai l .  

I n  affirming t h e  decree dismissing t h e  b i l l  t h e  Court 
remarked that in the bottom of appellee's argument 
was to be found the contention that each of the claims 
sued on is generic and covers every construction in 
which the connecting medium between the switch rails 
is  used to separate them by being moved lengthwise 
the rails. 

The Court cites several patents to show how old this 
device of Strom's is .  The Court found that the first 
and second claims were not infringed because the ap
pellee's device was not within the alleged new way, 
depending for its efficiency solely upon the normal con
vergence of the switch-rails.  The third claim was not 
infringed because it  was in the old field and must he 
limited to the means stated .  

TESLA " SPLIT PHASE" PATEXT DECLARED I NVALID.

The Westinghouse Elec tric Manufacturing Company 
brought an action against the Catskill Illum inating 
and Power Company, al leging infringement of two pat
ents granted to Nikola Tesla, December 26, 1893 .  The 
Circuit Court sustained ' both patents, and found in
fringement of both claims of the one patent and of the 
first ;;laim of the second patent. An appeal was taken 
by the defendant, the result of which was that the 
Circuit Court's decree was reversed. 

The two claims of  the first patent in issn e ( 51 1 .559 ) 

are as follows : 
"1 .  The method of operating motors .having inde

pendent energizing circuits, as herein set forth, which 
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consists in passing alternating currents through both 
of said circuits and retarding the phase of the currents 
in one circuit to a greater or less extent than in the 
other. 

" 2. The method of operating motors having inde
pendent energizing circuits, as herein set forth, which 
consist in di recting an alternating current from a 
single source through both ci rcuits of the motor and 
varying or modifying a relative resistance of self-in
duction of the motor circuits and thereby producing in 
the currents differences of phase as set forth." 

The first claim of the second patent in issue ( 511,-
560 ) is as follows : 

" 1 .  The combination with a source of Hluminating 
currents and a ci rcu it from the same, of a motor having 
independent energizing circuits connected with the said 
circuit and means for rendering the magnetic effects 
due to the said energizing ci rcuits of different phase, 
and an armature within the influence of the said ener
gizing circuits . "  

The system o f  operating electrical motors b y  means 
of alternating current from a single original source 
covered by these claims is  technically known as the 
"split phase system." 

Tesla was the inventor of what Is lmown as the 
pol yphase system of transmission, which he covered 
in earlier patents and applications for which were flied 
during the fal'! and winter of 1887 and the winter and 
spring of 1888 .  Patents were finally issued May 1 ,  1888 .  

By t h e  methods and means described in t h e  patents 
in suit Tesla dispensed with one of the line circuits 
and was able to run a motor by means of an alternating 
current from a single original source, which was ac
complished by the process and by the apparatus de
seribed in the claims cited, the phase of the current in 
all  circuits being so retarded, or the relat.ive resistance 
of the motor circu its being so varied as to maintain 
the necessary difference of phase in the circuits. This 
utilization of a Single original source by splitting a 
single current into two cu rrents was an improvement 
of great practical value. 

On April 22 ,  1888, there had been published in Milan, 
in an Italian journal , a report of a lecture by Prof. 
Galileo Ferraris, in which the system covered by the 
patents in suit was fully described. In the opinion of 
the court this printed publication was such a disClosure 
of the subject-matter of the patents in suit that, if 
prior thereto, i t  would constitute an anticipation. Wit
nesses were introduced by the complainant to prove 
that Tesla was not anticipated by Galileo Ferraris. 
The testimony offered was not very satisfactory to the 
court. I n  view of the inadequate testimony offered of 
priority on Tesla's part, the court held that Tesla did 
not prove that his invention antedated that of Galileo 
Ferraris. 

PAT�XTS Al'ID THE AN'l'l-TRUST LAw .-The General 
Electric Company brought an action against Wise ( 19 
J" ed.  Rep. 922 ) for an infringement of the Tournier 
patent No. 559 ,232  for an incandescent lamp socket. 
The defendant set up an alleged anticipation by the 
Weston socket and the Westinghouse push button 
socket. The court, however, held that both of these 
latter devices fai led to accomplish the result sought 
and obtained by the devices of the Tournier patent. 
I t  is a well-kno-wn principle of patent law that a patent 
for an invention which successfully accompl ishes a 
useful result is not void for anticipation or prior use 
because of the prior device, however similar in com
bination or close in resemblance to that of the paten t, 
where such device was not operative and failed to 
produce the result sought, which result is,  however, 
produced by the device of the patent. The defendant 
in this suit set up as a defense that the complainant 
iE' a member of a combination in violation of the anti
trust law of July 2, 1890.  But the court held that 
even this circumstance did not give the third person 
the right to infringe a patent of which the complainant 
was the owne r ; nor did it preclude the complainant 
from maintaining a suit in equity to enjoin the i n
fringement . 

THE KODAK CASES IN El'IGLAND.-The verdict in the 
long and closely contested suit by the Eastman Koda1, 
Company against several Engl ish manufacturers fol' 
alleged infringement of thei r registered trademarks, 
"Kodaks," "Brownie," "Bull's Eye," etc . ,  has been ren
dered. The decision of the j udge, Mr. Justice Swinfen 
Eady, who took great pains to bring out all the points 
in the case on both sides, is  wholly in favor of the 
Kodak Company and is so succinct and far-reaching 
in its f<�ope that it  i s  thought there will be no appeal. 
Briefly stated, the bone of contention was that when 
customers of certain houses asked for a "Brownie" 
film or a "Bul l 's Eye" film. meaning, of course. a film 
to fit a Brownie or Bull's Eye camera, they were sup
plied with other makes of film which were got up in 
f<ize and requi rements to fit these cameras. The Kodak 
Company stated in the i r  complaint that they had no 
objection to the general use of the trade names, which 
they claimed as their own property. If they were used 
in a certain manner. For example, if the film was 
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said to be a film for an F. P. K. or Brownie as the 
case might be, but if a customer asked for a " Brownie" 
film he must be supplied with a Kodak make of film. 
The decision of the j udge was fairly rendered and 
establishes a precedent. Having coined certain words 
and registered them as descriptive of certain good;,r 
of their own manufacture and created a demand by 
extensively advertising the same they are justly enti
tled to protection in the benefits to be derived there· 
from.-Am. Amateur Photographer. 

Ax ENGLISH FELS-NAPHTHA TRADE-MAUK DECISIO N . 

Before M r .  Justice Byrne in t h e  Chancery Division, the 
case of Fels against Hedley & Co. recently came up for 
hearing. The old question was raised as to the right 
of a manufacturer to appropriate a wO'rd in common 
use for the purpose of describing his goods. The plain
tiffs were the well-known American soapmakers, who 
introduced both in the United States and England a 
household soap widely advertised by the name "Fels
Naphtha." The defendants subsequently introduced a 
soap which they called " Ladybi rd Naphtha Soap ." Both 
articles were widely sold. The plaintiffs sought to re
strain the defendants from designating their goods by 
any title in which the word :'naphtha" formed part, un
less precautions were taken clearly to distinguish their 
goods from those of  the plaintiffs. It was contended 
that the words "naphtha" and "naptha" in connection 
with soap had come to be used by the public to denote 
Fels-Naphtha soap and no other. The court, however, 
was of the opinion that the word "naphtha" as applied 
to soap was a descriptive word, and had not acquired 
the parti cular meaning which the plaintiff claimed. An 
injunctio-n was, therefore, refused. 

The English law upon this subject of trade names 
is  much the

' 
same as in this country. I n  a case which 

came before the House of Lords in 1899, Lord Davey 
said that "a man who takes upon himself to prove 
that words, which are merely descriptive or expressive 
of the quality of goods, have acquired the secondary 
sense to which I have referred, assumes a much greater 
burden-and, indeed, a bu rden which it is extremely 
difficult to discharge-a much greater burden than that 
of a man who undertakes to prove the same thing of 
a word not significant and not descrIptive, but what 
has been compendi ously called a 'fancy word.'  " 

THE RWHT OF PUlI·A(·y.-U N AUTHOUIZ�D U SE OF POR

THAIn; AS TRADE-MAUKS PUOHIRITED BY S·rATuT�.-The 

Roches ter Folding Box Company case has called forth 
so much criticism that the Legislature of the 
State of New. York has felt compelled to pass an act 
prohibiting the use of the name or portrait of any liv
ing person for purposes of advertising or trade without 
the written consent of such person. An inj unction may 
be obtained and suit may be brought to recover dam
ages for any injury sustained by reason of such use. 
I f  the defendant shall have knowingly used a name or 
portrait in the manner forbi dden, the jury may use 
its discretion in awarding exemplary damages. 

The question presented by the case was by no means 
new. It had been decided time and time again in the 
same way in this State. The court simply held that the 
ri ght of privacy has as yet received no judicial recog
nition. Even if it had received judicia'l recognition, it 
would not be within the province of a court of equity 
to protect it ; for a court of equity cannot protect abso
lute personal rights. The so-cal led right of privacy 
is founded UpG'll the claim that a man has the right to 
pass th rough this world, if he wills, without having his 
picture published, his business enterprises discussed, 
his successful experiments w ritten up for the benefit 
of others or his eccentricities commented upon in 
handbills, ci rculars, catalogues, periodicals,  or news
papers, and, necessarily, that the things which may 
not be written and published of him must not be spoken 
of him by his neighbors whether the co-mment be 
favorabl e or otherwise. 

Obviously, if  a court of equity could logically protect 
such an absolute right by injunction, a vast amount of 
'l itigation would result bordering upon the absurd. A 
cou rt of equi ty would then be compelled to restrain the 
publication of libels, o r  in a word to assume quasi
criminal jurisdiction, which it  never had and which it 
was never intended that it should h:l.ve. The statute 
which has been passed gives a court of equity the power 
w hich it  has hitherto lacked, and which will prevent the 
unauthorized use of any person's picture for advertis
ing purposes. 

When infringement would necessarily or naturally 
resu'!t from the ordinary use of a device, a defendant 
cannot escape liability for infringement merely by 
showing the possibility of a different use. The decisive 
question is whether the operation of the alleged in
fringing d<!vice when in use is the same and produces 
the same resul ts. 

An idea is not patentable, but only the particul&.l' 
m echanical device or combination for carrying it into 
effect. 
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RECENTLY PATENTED INVENTIONS. 

Agricultural Implements. 

DOUBLE PLOW.-R. V_ E. RASM U S SEN, 

Emdrup, Copenhagen, Denmark. 'I'hls new 
imp rovement relates to double plows designed 
especially for p l owing on inclined surfaces, 
a s  the sides of h i l l s ,  and Is constructed to 
be used In either direction, having the beam 
mounted to turn to coact with either share_ 
'I'he plow works easily, and the position of 
the beam can be quickly changed. 

imp lement inserted between the meetlng-raill! 
of the sashes. 

Mechanleal Devices. 

CUTTING AT1'ACHMEN'1' �'OR CORNICE

BRElAKS_-G_ R_ BYDE, �'resno, Cal. Mr_ 
Byde's Invention relates to certain novel and 
useful improvements in slitting or cutting at
tachments for cornice-breaks, and has par
ticular application to a mechanism of the 
type employed for cutting sheet metal or the 
l ike of various w idths_ The machine is con

PLOW_-S_ V_ JE�'�'ORDS, Waycross, Ga_ In structed so that It is easily attached to ordl
working young plants, the furrows should be 
fOI'med as near as possible to the roots. 'York
Ing close up to the p lants with a shovel or 
half-shovel cultivator i s  objectionable, as the 
dirt I s  thrown beyond the plants or upon 
them, with mashing-down or bending-over re
sults. To overcome such objections, Mr.  J ef
fords has invented an attachment adapted to 
be used with any type of p low or shovel cul
ti vator whereby sliding action of the sod up 
the plow is Obstructed, with eO'ect to break 
and loosen It, the better adapting i t  for hil l 
ing up young p lants. 

Engineering Imp rovements. 

E N G I NE.-G. COLOlIBO, North Be rgen, N.  J, 
In the present case the imp rovement has 
reference to an engine adapted particularly 
for u se in conne ction with steam as a motive 
force, the engine being provided with a new 
and novel form of continuously-turning valve 
and a cut-oO' working therewith. 

ATTACHMENT �'OR A I R-BRAKE SYS
TEMS . ...:..J .  W. ALEXANDER, Bridgeport, Ohio. 
The particular object In view in Mr. Alexan
der's invention i s  to provide a drum or reser
voir with a blow-oO' attachment which may be 
operated from a locomotive-cab and which 
subserves two purposes-first, to remove the 
water accumulated In the drum, and, second, 
to suddenly relieve air-pressure In the traln
p ipe as required for an emergency-brake. 

VALVE MIOCHANI SM.-J. T. FEN'.rON, 

Philadelphia, Pa. This device belongs to the 
class employed In multiple-cy linder engines, 
and the object of the Invention is to p rovide a 
valve mechanism arranged to control  the ad
m ission and exhaust of the m otive agent to 
and  from the cy linders In proper succession, 
to a l low of using the motive agent expansively , 
to permit of varying the cut-oO', quickly revers
ing the engine, and shutting 00' the motive 
agent when desired. 

Hard_are . 

ROPE-CLAl\I l'.- J .  S. HERAIANSON, West 
S uperior, Wis. In the operation of this device, 
the rope In the clamp I s  free to move down
ward and to the left, but not In the oppo
site di rection. The least movement upward 
and to the right causes the rope to bear 
upon a channeled su rface, thus forcing the 
teeth of a movable jaw toward the teeth of a 
stationary jaw and firmly securing the rope. 
By means of a handl!' the rotund portion 
of a cam can be forced Into engagement with 
the upper end of the movable jaw, thereby 
causing the teeth to move asunder, thus re
leasing the rope. The teeth grip the rope 
as soon as the handle i s  released. 

I M P LEMENT IWR APPLYING AND 
C L I N C H I N G  FENCE-WIRE C LAMPS.-G. H .  
'YRIGHT, Spokane, Wash. I n  this implement, 
one object i s  to bend the fastener around 
the wfres�nd to bend the wires themselves at 
th�nf of interS!'ctlon ; another, to so con
struct the parts of the tool that the clamp 
may be p laced in the too l ,  and by a slight 
mqvement Of the bending-jaws the clamp Is 
seized by the jaws so as to be held In the 
implement ; another, the provision of bending
jaws to seize the clamp, and to bend parts of 
the latter around the wire ; and another, to 
provide m eans for holding the tool against 
disp lacement on the wires, and being oper
able with the jaws, so as to open for the ap
p l i ca tlon of the tool to a line-wire. 

CLAMP.-R. H. MAKOW SKY, New Haven, 
Conn. This case relates to Imp rovements in 
clamps for the use of cabinet-makers and 
other woodworkers, the object being to fur
nish a clamp of simple construction that may 
be used as an ordinary clamping device and 
also may be employed as a vise adju stably 
connected to a bench. 

COI,UMN-CLAl\IP.-A. A.  LOW1'SCHER , Du
buque, Iowa. A means for clamping together 
masses of materi a l  I s  provided by this device. 
In use, a chain Is  th rown loosely around the ob
ject to be c lamped, and a screw is rotated in 
the proper direction to move the blocks apart 
to a maximum distance. 1'he chain i s  next 
drawn a s  taut a s  convenient by inserting a 
hook In some one of the links intermediate 
of the end of the chain. 'I'hen grasp the 
handle,  turn the screw , and tigh ten the chain 
around the structu r�. 

nary cornice-breaks. 
MOVING-PICTURE APPARA'I'US.-U. M. 

HIGGINS, C leveland, Ohio. 1'he prime feature 
of the invention i s  the arrangement of lenses 
mounted to move continuously in an endless 
path para llel  with and a t  a speed propor
tional to that of the moving film, these parts 
m oving past the light-admitting orifice, so that 
the lenses operate successively upon the film,  
and the parts moving in exact time with 
each other insures accurate I mpressions and 
avoids that objectionable appearance of vi
bration common to apparatus of this ' sort. 
The operation i s  reversible, and there I s  an 
arrangement faci l i tating the reproduction of 
the colors of the subj ects taken. . 

CUTTING DEVICE FOR BUTTER, LARD, 
ETC.-B. HAMBLET, New York, N .  Y.  I t Is 
the p u rpose of this Invention to provide a 
new and Imp roved cutting device more espe
cially intended for the uS!' of grocers and 
other retail merchants selling butter and the 
like by the pound and arranged to enable the 
grocer to mechanically and accurately cut the 
product in the tub o r  like receptacle Into parts 
of a p redetermined weight without the use 
of scales o r  other weighing devices. 

CRANE.-L. S. FLECKENSTEIN, E aston, 
Md. This mechanism may be classified as an 
Improvement In cranes whose p rincipal parts 
are a vertically-rotatable post, a horizontal 
arm or j ib permanently attached to the post, 
and a winch or drum for winding up the 
hoisting chain. The crane has many advan
tages in respect to simple construction and 
the application of power. 

VENDING-APPARATU S.-R. C. KELLY, 
Davenport, R. STROPPEL, Cedar Valley, and P. 
F. WYJACK, Iowa City, I owa.-These inven
tors have secured patent rights on a machine 
adapted especially for vending cigars from 
the boxes in which they are packed, and 
the vending apparatus is a ssociated with cer
tain peculiar coin-controlled devices, so that 
upon the insertion of a coin into the machine 
a cigar w i l l  be delivered. 

Rall_ay Improvement •• 
RAI LWAY-TIE.-J. S.  M ILLER, C linton, 

Neb. This Invention relates to Imp rovements 
In railway-ties, the object In view being to 
provide a tie,  consisting partly of wood and 
partly of metal, so constructed that the ralls 
may be p revented from spreading and wlll  
rest on the wood portions, thus obtaining the 
requisite elasticity. 

RAILWAY-RAIL.-G. A.  CASE, J oplin, Mo. 
This sectional rail  constitutes an i mp rovement 
over the construction covered in a prior patent 
of Mr. Case. The present invention Is directly 
concerned with the base or main section of 
the rail ; and the object Is to construct this 
section tubul a r  so that compressed air or 
fluids of any sort may be transmitted through 
the rail without Interfering with the use of 
the rail In Its ordinary capacity. 

MAIL-CRANE.- '1'. J .  CON WAY, Blanchester, 
Ohio. Certain usefu l imp rovements In auto
matic mall-cranes or mail-delivery devices are 
provided by this invention, the obj ect of which 
i s  to p rovide a mechanism of this character 
capable of being readily p laced In position 
for i m mediate use. After a mall-bag has 
been taken away from the automatic mail
crane by devices on a passing train,  the crane 
automatically swings away from o r  into ' a  
position parallel  with the track. 

FOLDING CAR-STEP.-N. GRAY, Louisville,  
Ky. In this contrivance the Improvement has 
for I t s  object a novel construction and com
bination of parts whereby the folding car
step may, together with the vestllm le-door, en
t i rely close the outer side of the vestibule when 
the folding step-section i s  closed and by which 
this section may be closed through the aid of 
a trap-door forming an extension of the car
platform when properly adjusted. 

CAR-AXLE ROX.-J. l\I;LTRY . Omaha. Neb. 
The principal obj ect of this Imp rovemen t i s  to 
p rovide for a constant supply of lubricant to 
the journals of the axle and to prevent the en
t rance of dust Into the oil or l ubricant cham
bel'. Another obj ect i s  to so construct and 
arI'ange the parts that the chamber may be 
readily removed or detached from the journal. 

SAS H-LOCK.-,T .  :\l.\c V.\ :onl .  Hiverslde , R .  Veh lele. and Their A f' eeMsorle •• 
I. This construction locks both sashps In B I CYCLFl.-B. F. l\IODUnlTT. Helena . Ark. 
closed positions or whpn pither or  hoth are '{'he parts in this consttuction are organized in 
opened for ventil ating. 'I'he lock Is  carried a new way, so as to bring the carrying-wheel s 
by one s.ash and equipped to move thp holts ' into para llel  relation and to su spend the weight 
simultaneously t o  their  retracted positions, the of the load close down to the ground. An 
bolts being projected to their operating posl- imp roved steering device insures the control 
tlons by springs and a dapted to separately of the wheels separately by levers within 
engage with a p ul ley- sti le  and the other sash r<,ach of the hands and these levers may be 
stil!'.  A lever carries II dog whl('h engages shifted so as to steer on any cou rse or t o  slm
with th ..  bolt for I he upper s a sh .  and In tilt' u i taneously move \Ill' wheels to positions for 
path of the lever drops a d ..  tpn t for 'holding a r resting without a brake. The machine I s  
the lever · against oppra t i on .  the det!'nt being I equipped w i t h  a mechanis� adapted to u s e  the 
placed In an Inaccessible position from an power of the hands and fee t  t o  secure high 

speed. The frame is so mounted on the axles 
as to reduce the shock when a wheel drops 
into a rut or depression. 

RUBBER TIRE.-R. AU STIN, Brooklyn, N. 
Y. Thi s  tire comprises an endless member of 
resilient material, p rovided with bearlng
p lates spaced apart and burled therein, each 
plate being provided with central perforations 
and mutilations upon Its edges, for anchor
Ing the central portions and the edges firmly 
within the resilient material ,  and a wire 
within the material and encircling a l l  of 
the bearing-plates. This wire is totally dis
connected from the plates and spaced asunder, 
so that the material forms a cushion as be
tween the bearing-plates and the wire. 

expansible p lunger-head and means for ex
panding the head and relieving it  from pres
sure. It Is so constructed that it  may be 
charged from the side, and when a tablet is 
introduced It will be p ressed by the plunger
head at its inward movement against an an
vil-surface within the body of the syringe, 
crushing the tablet and dissolving it quickly. 
1'his Invention relates to one previously pat
ented by Mr. Chappell.  

DEVICE FOR TEACH I NG PENMAN SHIP. 
-W. W. FRY, Philadelphia, Penn. That class 
of devices for teaching penmanship in which 
a slotted sheet or backing I s  associated with 
a guide-copy, i s  represented by this inven
tion. The object of the Invention i s  the p ro
vision of means whereby a series of guide-
copies may be Interchangeably placed in posi-

lUlscellaneou.. tion before the pupil and in which each copy 
STOVE OU RANGE.-B. �'. ALLEN, St. i s  held in p lace and flat by devices adapted to 

Louis, 1\10. I m p rovements in stoves and ranges · permit the easy and quick introduction and 
are provided by this Inventi on whereby the removal of the copy. 
heat generated in the firebox can be utilized l<'ARM-GATID-J. 1'. YAGER, B rownsboro, Ky. 
ei ther for cooking or quick baking by shlft- 'I'he purpose of this improvement i s  to p ro
ing dampers, so as to cause the heat to vide a farm-gate adapted to open from either 
traverse around the oven before reaching the side and so to hinge the gate to a swlng
chimney or to di rect the heat into the heatlng- post and an operating-lever mounted on the 
chamber under the top p late without causing post that when the lever I s  moved upon Its 
the heat to pass around the oven. pivot the first action of the gate w i l l  be to 

NON-RE�'ILLABLE BOTTLI;l.-J .  C. G u s- raise Itself a t  Its outer or free end, thus dis
'.rAVESON, Providence, Utah. 1'hls bottle has connecting the gate-latch from Its keeper, the 
for Its object the p rovision of a construction next action of the lever swinging the gate 
which w i l l  permit the contents to be dls- and opening i t In the desired direction. 1'he 
pensed, but w i l l  p revent its refi l l ing and w i l l  operating-lever carries means for p reventing 
Include means whereby to prevent the inser- the gate when swung c losed from passing be
tion of wires or other Instruments to dis- yond the c losed position and when the gate 
place the valves arranged to prevent refilling. arrives at this position to carry the checking 

FI RE-ESCAPE.-J. TRIPLE'J"'l' , Ca mpbel l s- means out of checking action. 
vil le, Ky. The particular object in this im- C O PY-H OLDE R.-S. C. HOYLE, Bryan, 
provement i s  to provide a simple construc- ' Texas. The purpose of the inventor i s  to p ro
tion readily app l i cable t o  a door, window, vide a holder which w i l l  keep the p lace during 
or other support in or adjacent to a room, the task of copying and w l 1 l  turn the leaves ot 
and by which safe descent can be made by the shorthand-book, thus obviating the remova l 
means of a rope or cable and in so doing w l 1 l  of the book from the holder unti l all  the copy
elevate another rope, so a second person can Ing i s  completed ; and, further, to provide 
descend, who in turn will raise the first rope, means for automatically operating the device 
so that an unlimited number can escape by through the medium of the carriage of a type
a l ternately using the two cables supp lied to writ ing machine or manually,  as may be con-
the apparatus. venient. 

TOOTH-BRUSH .-C. A. TOURAN CE and G. S. LAlII P.-B. NADEAU, Boston, Mass. This 
STONE, Tal mage, Neb. 'l'he purpose of these lamp I s  of that class Intended to be used with 
inventors Is to provide a tooth-brush so made gas as a fuel and to carry an Incandescent 
as to feed an antiseptic solution to the bristles mantle. The aim of the invention is to im
for the prevention of disease. The brush I s prove the lighting efficiency of the lamp, which 
furnished with a hollow member having an In- end 1& attained by certain features and parts 
closed measuring-chamber and suitable valves serving to confine the heat to the immediate 
and connections for regu lating the admission vicinity of the burner, thus facilitating the 
and discharge of an antiseptic liquid from comb ustion of gas. 
the chamber to the bristles of the brush-head. RlOCORD ATTAC HlIIEN'l' �'OR WArl' ERS' 

SUBMARINE CONSTHUC'l' lON.-L. L .  RI- O R  MEIRCHANDISE C H ECKS.-A. WYSE, 
:O/ALDI, Somervl1le, Mass. This Invention re- New York, N . Y. This recorder's p u rpose i s  
l a t e s  to t h e  construction of p iers, sea-walls,  to provide a device for use of walters' and mer
lighthouses, and the like ; and the ohject Is to chandlse checks to carry a dup l icate of the 
provide a submarine construction a rranged to amounts of individual checks used du ring a 
permit of placing the building-blocks in proper given period or a duplicate of the total s of 
p osition below the water-level to securely fas- individual check s. and mean s enabl ing a checke r 
ten the lowermost layer of blocks in place to a s  readily make the entry on a tally sheet 
on the bed of the waterway and form a se- as on the check. Another purpose i s  to place 
cure, durable and accurate foundation In quiet the record in an endless form upon a support, 
waters as well a s  In strong currents. and to provide means to enable each waiter, 

SEL�'-FEEDING MATCH H O LD E R  A N D  checker, or salesman to have at hand du ring 

I G N I TER.-C. H .  SCALES, Toronto, Canada. the s�rvlce a complete dupl�catlon of prices 

Provision i s  made in this holder for the safe of artIcles sold during such tIme and enabling 

storage of matches In a manner to expose persons comparing accounts to have before 

them for ready access, so that · they can be I them a record of sales ma�e by each one em

withdrawn Individual ly for use, thus saving pl oyed du ring specified perIOds of time. 

the quantity used, whiCh i s  an Item where H EA1'E R .-O. F. UOGGEN KAMP, Seneca, Kan. 
matches are oO'ered gratis. A striker i s  asso- In op.eratlon the drum of this heater I s  to be 
cia ted with the magazine to facilitate Ignition fi l led with fuel such as corncobs or long stick s 
of the match on the withdrawal thereof from of wood 8tandlng upright. The combustion 
the magazine, thus avoiding striking ' matches w i l l  take p lace In the base or fire-box, and 
against a w a l l .  !\leans are supplied for re- the products of combustion w i l l  pass th rough 
celving bu rned matches, and a l so to enab l e  the drum and the pipe. 'l'hls S!'1f-feeding beat
tl'le holder to he uS!'d in connection with er may be made of comparativ�ly light metal. 
matches of diO'erent lengths. C OMB IN ED WA'l'l';R HEATER AND CON-

JAR.-J .  A. MAXSON, Cogar, Oklahoma 1'er. 
'The purpose In this invention i s  to provide a 
new and I mp roved jar for containing fruits, 
preserv!'s, meats, and other fruit products 
and a rranged to insure hermetic sealing of 
the mouth of the jar to protect the contents 
against air,  moisture,  and other infiuences 
tending to sp oil  the goods. 

ANIMA L-YOKE.-W. !\I. I.ANDER S , Lawn, 
'r"xas. Mr.  Landers' Invention has refe rence 
to imp rovements In animal-yokes, particularly 

DFmSER.-W. TATE and M. L. CABLE, Greens
horo, N .  C. 'l' he in ven tors have for their ob
ject imp roved m!'ans whereby feed-water for 
steam-boilers and heating plants gene rally may 
be more eO'ectua l ly heated by exhaust-steam 
or return water from radiator heating sys
tems. Means are adapted to conden se exhaust
steam and the water thereof be mingled with 
the feed-water as i t  passes through to a hot
water pump operating to force the heated 
feed-water Into the boiler. 

for cattle, the ohject being to provide a PICTURE-HOLDER.-EMlIIE C. ETHERTON 
simple and comparatively cheap construction . and G. E. POWELL, Atlantic, Iowa. The in ten
that w i l l  p revent an animal wearing the yoke tion of the inventors is to provide an improved 
from passing t h rough a wire or other fence. holder manufactured from spring-wire In such 
It  may also he appli!'d to horses or m u les. a way that it may be expeditiously applied to 

CAlIU,O G LASS.-A . I I . FR1·11·m A :O/ .  "Iount pictu res, p laques, photographs, mats and other 
Vernon. N. Y. 'The In ten tion in this Improve- flat objects, so as to securely engage therewith. 
ment Is  to p rovide a new cameo glass designed The device may be equipped' with a leg mem
for uS!' in colored-glass windows or other her adapted to support th!' holder and the ar
Rrticles u t i l i zed for ornamental purposes or ticle engaged therewith In a standing position, 
for glassware and arranged t o  represent in DRESSER-J .  L. LARSON , But te, Mont. The 
relief any pattern or predetermined design In , invention relates particularly to Improvements 
the desi red colors to p roduce a highly artistic I in the a rrangement of mirrors for dressers, the 
eO'ect and enhance the appearance of the ar-

I 
Ohj ect . .  being to so mo

.

unt a p l u ra l i ty of mi rrors 
Ucle.  that thplr angle may he adju sted one inde-

PRIX'l' �; R ' S  GALLEY.-"' . A. FAUCETT, ppndently of another for such relative ad
Raleigh. N .  C .  In this cas!' thp aim Is to pro- I j ustment tha t a pprSOll may at one time re
vide a ga l lpy which w i l l  �lOld i n p roper condl- i celve the reflection from the fron t and sides 
t ion t�'pe-set matt!'r that I S  suhseq upn tly trans- . or from the front , sidps and ha ck. 
ferred to the bed 01' Ustone" fol' "make-up" into ! 
"form" by keying such matter 1n columns 
within a chase. Measu ring scales for the gal - De.lgo ••  
ley s h o w  thp l ength of a "slug" of type-S!'t DESIG N FOR MA1'C H-SCRAPER.-A. B. 
ma t t " r a t a glnnce. a n d  facilitate the making R U I U1Y , Hohoken , N . . T.  The design consists In up o f  a co i lnllll o f  predptermlned length by I a ba('kground which r"prpsen t s  a barn. a 
avoiding t1w application of a rille ther .. to .  ! match-receptacle whi c h Is in the  for m of a 

HYPODEH:\I 1 C  S Y R I N G Fl-T. A. C HAP- , feed-hox and represented as supported in close 
PELL, Bronwood, Ga. This syringe has an . relation to the barn, and· In the exhibition 
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uf a donkey in relief wal tin� for the feed 
supposed to ue in the feed-uox. 

I IEHWN 1<'01{ A BOX-C OVER.-H. L. CROLL, 
:\ew York, N. Y. The design is p roduced on 

the top of a uox cover and consists in a maj or 

wreath,  inclosing two minor wreaths,  and these 
minor wreaths respectively inclosing portraits. 

NOTE.-Copies of any of these patents will be 
furnished by Munn & Co_ for ten cents each. 
Please state the name of the patentee, title ot 
the invention_ and date of this paper_ 

Businus an" P�rsonal Wants. 
READ THIS COLUMN CAREFULLY.-You 

wili tind inquiries for certain classes of articles 
numbered i n  conRecutive order_ If you manu
facture tbese goods write us at once a nd we will 
send you the name and address of the party desir
ing the mformation. In every ease it is neces· 
"ary to give the n utnber ot· the InquIry. 

llI U N N  & CO. 

Marine Iron Works. t:hlC3.2'o. Catalo�ue free. 
I n q u i ry N o • •  2 3 1 . -};�or m a nufacturers of alumi

nium hones for sharpening knives. 
A UTOS.-Duryea Power Co., Reading, Pa. 
Inquiry N o. 4�32.-For makers of Ferris wheels 

for use at fairs and summer resorts. 

HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or 

no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated ; corresponcents will bear ill mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must takt:! 
his turn. 

Buyers wishing to pu rchase any a rticle not ;;tdver
tised in om: columns will be furnished with 
addresses of houses m anufacturing or ca rrying 
the same. 

Specia.l Written Informa.tion on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientiflc American Supplements referred to may 'be 
had a t  the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 

( 9 035 ) J.  T.  K .  asks : 1. I want to 
Morgan Emery Wheels. Box 517, Stroudsburg, Pa. 

magnetize a needle to saturation, steel � x 1-16 
8P����

U
�dto�s?

' 4;J3 3 .-For makers of fans driven by inch, 3,  6 or 1� inches long ( but I suppose t h e  

.. U. S . "  Metal Polish. Indianapolis. Samples free. length would not mE.ke any difference, so it was 

Inq u i ry Nq. 4'�34 .-For catalogues. prices and 
long enough for the winding ) . H o w  many am-

descriptions of automobiles suitable for a livery. pel'e-tul'ns should I use '? How long shou ld the 

Blowers and exhauster;. Exeter Macbine Works, current he kept in the circuit '! A. To mag-

Exeter. N. H. netize a har of steel hy a battery, wind a coil  

I n quiry N n. 4;J3 :S . -For makers of light, portable I of a few turns of wire of such a size that the 
band sawmills. bar w i l l  slip easily through it. Connect it to 

Hand le &; Spoke Mchy_ Ober Mfg. Co., 10 Bell St., the current, and pass the bar hack and forth a 
Cha"rin �'alls, O. few times from the middle to the end and then 

I n q u iry No. 4�3ti.-For makers of plows with an 
elevator attachment for placing dirt into wagolls. 

Mechanics' '1'ools and materials. Net price catalogue. 
Geo. S. Comstock, Mechanicsburg, Pa. 

I n q u i r y  No. 423'.--For domestic and f oreiJ,tn 
manu facturers of inflatable rubber toys, such as bal· 
luons, etc. . 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co . •  Box 13. Montpelier, Vt. 

I nquiry No. ·1238. -�"or a machine for cutting 
wire into len�ths and winding it around a small vack
age. 

Let me Bell your patent. I have buyers waiting. 
Charles A. Scott, Granite Building, Rochester. N. Y. 

I n q u iry No. 4-�39 .-For a steam jacketed v ulcan. 
izer for making artifi.C':ial rubber lim ba, etc. 

MANUFACTURERS ! 'Vant any parts made of any 
metal ? Wnte us. Metal Stamping' Company. Niagara 
Fall., N. \:" 

I n q u iry N o .  4�"O.-lfor makers of wire cushions 
for invalid chairs. 

Inventions developed and perfected. Desi�ning and 

to the other end , e t c . ,  stopping at the mid
dle hefore cutting off the current. I f you have 
an electromagnet with an i ron core such as a 
telegraph sounder, you can magnetize a small  
har hy drawing i t  from end t o  end a l ong one of 
the ends of the core of the electromagnet. I t  is  
well  to draw i t  in t h e  opposite di rection along 
the other core, also, the same number of strokes 
to each core. I f  you would use a dynamo cur
rent for the magnetiz ing. you may connect the 
coil  or electromagnet for the p u rpose in series 
with a lamp, arc or incandescent,  and use the 
current which l ights the lamp to do the work. 
:!. Have you a S C l'l'LE"EXT that explains how 
to wind a t ransfo rmer for a certain output,  hoth 
step-up and "tep-down '! That is,  how many 
primary t U l'ns to how many seconda t·y turns '1 
If not,  where can I get a book at low cost that 
will tell '! A .  We have not puulished any plans 
for t ransforme rs. You will tind some in the 

machine work. Garvin Machine Co. , 149 Varick, cor. hook " E l ectrical Desi!,"Ils," which will  take :!OO, 
Spring Sts . .  N. Y_ 400, o r  1 ,000 volts, and deliver 18, 32, 50 o r  

I n quiry l'i" o .  4;J4- 1 . -For dealers in second-band 1 00 v o l t s ,  or the reverse. 
pool and billiard tables. 

Manufacturers of patent articles, dies, stamping 
tools. light machinery. Quadriga. Manufacturing Com
pany. 18 South Canal Street. Chicago. 

lnquiry N o. 4�4�.-For a mechanical lawn grass 
,cnot leaf) rake. 

FOR SALE.-Patent No. 670,482. Hat fastener clasp
ing head as did old ehstic, but is applied under hair. 
Address Emrua. T. Miller, Urumia, Persia. 

Inqu h'y No. 4�43.-For makers o f  apron springs 
for use of sporting men, etc. 

Crude oil burners for heating and cooking. Simple, 
efficient and cheap. Fully guaranteed. C. F. Jenkins 
Co., 110a Harvard Street, \Vashington, D. C. 

I nquiry N o. 4244-_-�'or makers of shot guns, bam
mer aud hammerless guns, etc. 

'l'he largest manufacturer in the worJd o f  merry-�o 
rounds, shooting galleries and hand organs. �'or prices 
and terms write to C. W. Parker, Abilene, K an. 

I n q uiry No. 4�4a .-F·or makerf:l of hose. hose 
reels. cut-oft nozzles, spanners, hydrant wrenches, axes, 
etc. 

W e  manufacture anything in metal. Patented arti
cles, metal stamping, dies, screw mach. work, etc. 
M etal Novelty Works, 43 Canal Street, Cbicago. 

I n q u i ry S o .  4246.-For makers of small steel cast
ings or small steel pressed work. 

1'he celebrated " Hornsby- Akroyd n Patent Safety OU 
En�ine is built by the De La Vergne RefrIgerating Ma
chiDe Company. Foot of East 138th Street, New York. 

Dla�\!!l�:r�ph. l:���;����" dealers in I . Wheatstone s 

Contract manu factu rers of hardware specialties, rna· 
cb inery, stampings, dies, tools, etc. Excellent market
ing connections. Edmonds- Metzel M fg. Co., C hicago. 

I n q u i .·y N o .  4248.-�-'or dealers in phosphorescent 
sulphide of calcium.  

W ANTED.-A cOlupetent and energetic foreman for 
brass manufacturer making brass efl.ttings. One who is 
a good manager of men and systematic in the handling 
of work, also practical in de�igniIlg tools. A �rowiJlg 
o pportunity for the right man. Add ress with refer
ences " Brass Manufacturer," Box 773, New York. 

I lI q u h"y No. 4249.- lt'or machInery for gri nding 
bones for tertiliaing purposes. 

�'OR SALE.- Patent desk calendar (No. 722,765, March 
17, 100.'1) accepted by four San Francisco wholesale sta
tionery houses for regular drummers' lille for Pacitlc 
coast. A money maker for party who has means to 
introduce extensively. If. H. Smith, 2019 Broadway, 
Slln lfrancisco. Cal. 

I nq u i r y  No. 4�i) O.-For makers o f  addinlt ma
chines. 

Manufacturers desired for the manu facture under 
royalty of valuable U. S. air compres80r patents. In
vention great success and growing rapidly into large use 
abroad. Princioals only dealt with. Full particulars 
on application to Box 722, c. o.  Judd's, 5 Queen Victoria 
Street, London, England. 

Illqu!l'Y N n. 4;J : n .-For information as to the new 
telephone system lately devised. 

W ANTED.-A factory superintendent for progressive 
manufacturer of brass and iron fitting-so 'A wo·n versed 
in general machinery and tool practice and thoroughly 
systematic in manae-ement of work and output. Must 
be qualified in the handling of men and perfeclJ y reli
able for takmg charge vf factory. Give references and 
address " Manufacturer," Box 773, New York.. 

( 9036 ) A. W. writes : During a late 
residence uf five months on the highland of 
Bolivia at 13,000 feet auove sea-level ,  I noticed 
that all colorless transparent glass assumed a 
deep violet hue after a short time. The neigh
horhood Is flat and sandy , forming the hed of 
a dried-up lake. 'L'he district i s  subject to vio
lent electrical distu rbances. Borax, magnesia 
and niter are present. Can you tell me the 
cause of the violet color of the glass '! A. We 
should look for the cause of the discoloration of 
the glass to some substance in the region rather 
than to the a l titude. But w e  are not ahle to 
explain the case satisfactorily to ourselves. 
Some reader may have knowledge on the matter. 

( 90 3 7 ) A recent note gave figures for 
the pressure used in organ bel lows in pounds 
per square inch. It i s  the custom of builders 
to rate the p ressure to be used in the organ in 
inches of water, determined hy the difference 
of level in the two arms of a "tJ" tube, one 
arm of which is connected to the bel l ows. In 
our statement the error was m a d e  t o  g i v e  as 
pounds per square inch figures which should 
have been gi ven a s  inches of water. A tirm of 
bnilders has given u s  the following data : 
"Pressures of air usually employed are 3 t o  
3 '12 inches o n  t h e  manual pipes, a n d  3 % to 4 
inches on the peda ls.  In very la rge organ s 
this is very often increased as high as S inches 
on the pedals and from 8 to 15 inches where 
there is a solo organ . "  

( 9038 ) W. L.  W. asks : Requiring to 
g i l d  th·e ti r s t  surface of a glass mirror whose 
surface must remain optically true, we have 
tried the formula furnished uy Prof. Schwa rzen
bach. The experiment has failed en tirely,  al
though conducted with care. Can you say also 
whether any particular method for making the 
marsh gas is required to i n s u re p u ri ty '1 A. 
The fo ll owing p rocess, devised by Wernicke and 
imp roved by Bilttger, w i l l  undoubtedly give 
thoro ugh sa tisfa c t i on .  rrhl'ee solu tions are pre
pared. a .  Ilissolve 1 gramme pure gol d  in aqua 
regia, evaporate to dryness in the water hath 
to expel excess of acids, take up with water 
and dilute to 1!l0 cubic cen timeter�_ lJ. Dissolve 
6 grammes pure caustic soda in 100 C.c.  of 
water. c. Heducing solution : Dissolve � 
grammes dext rose in 24 c.c.  water and add 24 c.c.  
al cohol and 24 c.c.  acetaldehyde of 0 . 8 7 0  spec. 
grav. 'rhis solu tion shou l d  always he fresh ly 
prepared, a s  it  deteriorates on standing. For 
gilding. m i x  in the ratio of fl4 c. c. of solu tion 
(/ .  16  c.c.  of solu tion U, and 1 C. c. of sol ution c. 
'l'he glass surface to he gilded should ue cleaned 
thoroughly with caustic soda solution, but not 
with acid. �larsh gas i s  ohtained in p u re form 
by mixiug 2 parts sodium acetate,  2 parts 
caustic potash and :� parts quicklime, and heat
ing the mixture_ 

( 9039 ) M. K. McQ. says : 1. What 
amount of electricity is used in decomposing a 
given amount of water '! A. One coulomb of elec
tricity w i l l  decompose water so as to give 
0.000010384 gramme of hydrogen and 
0.00008286 gramme of oxygen. This i s  an 
amount of current given by one ampere flow
ing at a p ressure of orle volt for one second. 
Any other amounts are calculated easily from 
this. 2. Give a formula or recipe for a cement 
that will firmly l'nite meerschaum and silver. 
As a subscriher of the SCIENTIFIC A'IERICA� I 
cannot say enough in its praise as an up-to·· 
date scientific p ublication. a. Dissolve good 
glue in water and add half as much linseed 
oil varnish and one-qua rter as much Venice 
turpen tine as the amount of glue used. b. 
Mix 3 parts copal varnish, 1 part linseed o i l  
a n d  varnish, 1 part oil  of turpentine a n d  1 
part glue. c. Mix Canada balsam with carp en
ters' glue 2 ounces and Ven ice t urpentine 'h 
ounce. 

( 9040 ) O. R. B. asks how to lag pul-
leys. A. Cast-Iron p u l leys may be lagged with 
leather without the use of rivets, by first brush
ing over the surface with acetic acid, which 
w i l l  q u i ckly rust it and give a rough surface ; 
then attach the leather to the face of the 
p u l ley with cement composed of 1 pound of 
fish glue and % pound of common glue. To 
Cu va Pulleys w ith Paper.-Hcratch the face 
of the p u l ley with a rough tile thoroughly,  so 
that there are no hright or smooth places. 
Then swau the su rface with a solu tion of 
nl trlc acid, 1 part ; water,  4 parts ; for 1" 
minutes : then wash with hoiling hot water. 
Having p repared a pot of the best tough glue 
that you can get, stir into the glue a half 
ounce of st rong solution tannic acid, oak bark, 
or ga l lnnts, as convenient to ohtain, to a quart 
of thick glue ; stir quickly while hot and ap
ply to the p aper or p u l ley as convenient, and 
draw the paper as tightly as possible to the 
p u l ley, overlapping as many folds as may be 
required. By a little management and moist-

NEW BOOKS, ETC. 
INDIA RUBBElt A N D  GUTTA PERCRA. By T. 

Seeligmann, G. L. Torrilhon and H. 
Falconnel.  London : Scott Green
wood & Co. New York : D. Van Nos
trand Company. 1903. 8vo. Pp. 402. 
Price $ 7 . 5 0 .  

A complete practical treatise o n  these two 
gums, dealing with the historical, botanical, 
aruoricu ltural,  mechanical,  chemical, and elec
trical aspects i s  this work, translated from the 
I<'rench uy John Geddes Mc Intosh. The liter
atme of ruuuer i s  extensive, a s  i s  shown by 

the excellent hihliography. I t  is rather sur
pri sing that the invention of v u l canization is 
credited to Nel son Goodyear instead of Charles 
Goodyear. I t  i s  to he hoped that the error 
w i l l  he corrected. The book i s  an excellent 
one, bnt some views of American rubber plants 
might have p rofitahly he en included, also r uh
be r-tit'e making. Foreign authors are apt to 
forget that the r ubber industry was brought to 
perfection hy American inventors. Thomas 
Hancock does not deserve much credit for what 
h e  did, and the story i s  not given in the 
volume hefore us. 

LE NAVIRE PUUR PASS AGERS . Essai sur un 
Type Nouveau de Navires sans Tan
gage et sans Roulis Evitant Ainsi Ie 
Mal de Mer aux Passagers Inchavi
rabIes et Insubmersibles apres Abor
dage. Par C. Turc, Lieutenant de 
vaisseau, Ancien e'leve de l'Ecole 
poly technique. Paris : E .  Bernhard et 
Cie. 1903.  Pp. 88 .  

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

May 26, 1 903. 
ening of the paper, i t  w i l l  hind very hard on A N D B A C H B E  A R I N O T H A T  D A T B. 
the pul ley when dry, and will not come eff or 
ge t loose until  i t  i s  WOl'll out.  Use strong I See note at end of list about copies of tbese patents.J 
hardware w rapping paper. Acid, amido oxybenzyl sulfonic, Fischer & 

( 9041 ) G. F. M. says : 1 .  Do you Guutrum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  729,05·1 
Acid, apvuratus for making sulfuric, N. L. 

know of a p rocess to remove i ron rust, fats 
01' acid stains from marhle, w i thout cutting it 
down '! A .  Grease spots can often he removed 
by applying over the spot some fuller's earth 
01' powdered chalk, saturated with henzine ; let 
l ie  fot' a few hout's,  then remove and seoul'. 
Acid stains cannot he removed, as they eat into 
the marble. I ron stains can sometimes he re
moved hy the use of hot strong caustic soda 
solution. Oxalic a cid i s  much more likely , 
however, to remove the stain, hut w i l l  more or 
less at tack the marble.  2. What suhstance will  
p roduce the greatest volume of gas when 
ul'ought in contact with fresh or sa l t  water '! 
A. Meta llic lithium w i l l  p rohahly yield the 
greatest volume of gas when brought in contact 
with water. Theoretica l l y ,  7 pounds of lithium 
will  yield 1 pound of hydrogen gas, equivalent 
to over 5,000 liters,  or ahout 180 cnuic feet. 

( 90 4 2 )  G. W. says : Would you please 
send me a receipt for making a good lihrary 
paste, one that will keep for an indefinite 
length of time and one that would answer the 
p lll' pose of a photo-mounter 'l A. Dextrine 
forms the base of nearly all l ibrary pastes. 
The dextrine is treated cheillically,  and the 
manufacture Is entirely unlike that of ordinary 
pastes. Many of these pastes are patented. 
We have no detinite formula. For $ 1  we w i l l  
l o o k  up a n d  send two o r  three copies of patents 
which will give you an idea of the composition 
and methods of manufacturing such pastes. 

Heinz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  728, 914 
Advertising and playing board, combined, 

N.  Saudoz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  728,986 
Agricultural machines to motors, means for 

coupling, A.  Castelin . . . . . . . . . . . . . . . . . 729,275 
Air ship steering mechanism, dirigilJlc, L. 

A. Bos\vell . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Altitude instrument, E.. G. Hewett . . . . . . .  . 
Amusement apparatus, T. Folks . . . . . . . . . .  . 
Animal catching aud holdillg device, 1;\ C. 

728,844 
728 , U 1 G  
728, 894 

Guss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  729, a:J2 
Ant trap, W. �'. �'inley . . . . . . . . . . . . . . . . . . .  729,05:1 
Armatul'P, induction motor, N.  Thomsoll . . . .  729,44U 
Astronomical instrument, E. G .  Hewitt . . . 728, 916 
Atomizer holder, J.  C.  Cramer . . . . . . . . . . 729,13S 
Automatic switch, F .  R. S. Ditmars . . . . . . 728,8i30 
Automobile steering wheel, H .  W. Myers . . 729,079 
Back band book, K L. McClain . . . . . . . . . . 729, 387 
Baling machine, filler, J. J. Davenport . . . . . 729, 285 
Baling press, J. Jensen . . . . . . . . . . . . . . . . . . . 729, 183 
Ball coupling, H .  T. Henderson . . . . . . . . . . .  729, 1 68 
Bank, registering, J.  Daly . . . . . . . . . . . . . . . . 728, 87t> 
Battery chut2, J!\ E. Paradis . . . . . . . . . . . . .  728,96S 
Battery circuit breaker, storage, H. Garrett 729 , :_�2:; 
Battery separator, storage, E. A.  Sperry . . . 729, 100 
Beams together, means for clamping and se-

curing cross metal, H .  A.  Streeter . . . .  729, 44fl 
Bearing, G. W. King, (�t aI . . . . . . . . . . . . . . .  729,356 
Bearing for drawers, etc . ,  roller, A.  C .  

Pickard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bearing, spindle, T. "''''atson . . . . . . . . . . . . .  . 
Bed, couch, D. Frank . . . . . . . . . . .  " . . . . . . . . 
Bed, invalid, J. Cheetham . . . . . . . . . . . . . .  . 
Bed spring, F. J. & 'V. C. Van Cise . • . . . . .  
Bedstead fastener, F. Schmidt . . . . . . . . • . . •  
Beet pulling machine, H .  G .  Hotchkiss . .  . 
Belt fastl'lwr, .T. M. Erickson . . . . . . . . . . .  . 
Bicycle delivery attachment, W. Mosley . • .  
Binder, loose leaf, R. B. \Vilson . . . . . . . .  . 
Block. See !i'use block. 

728,971 
729, 460 
729,32Q 
728, 865 
729,021 
729,424 
728, 920 
729, 302 
728,96!) 
729,476 

Blower and fire-screen, fire, P. Grayson . . . 728,095 
Boat wagon, life, O .  C .  N ickerson . . . . . . . . .  729,39-1 
Boiler cleaner, D. J!\ Schuler . . . . . . . . . . . . .  729, 425 
Boiler fiue cutter, J.  T .  \Varner . . . . . . . . . . . 729, 109 
Boiler, fusible plug steam. M. IC Bowman . 72 9, 038 
Bolt holder, W . . J. Phillips . . . . . . . . . . . . . . . 729,508 

( 9043 ) J. J. McV. says : Can you in- �����!��� �;'\��
l
l��e,

R
dOO��a���, o: 'o: 'B�i�� ��g:��� 

form me where I can ohtain the following in
formation In regard t o  wood p u lp ? 1. Ahout 
what i s  its weig-ht per cuhic foot when in the 
pulp '! Also its  weight per cubic foot after it 
has been compressed into the solid form '! A.  
Wood pulp is always put on the market · in the 
form of a coarse hoard ; the specific gravity in 
this form will vary, heing dependent on the 
nature of the wood, the method in which the 
pulp has been made, and its relative dryness. 
\Ye cannot tind a ny tigures puhlished, and doubt 
whether any determinations have heen made of 
its specitic gravity. 2 .  Can it ue made imper
vious to moistl l l'P .  and reasonably free from 
decay, if  pl aced in the earth ? And does the 
p rocess of making i t  so materially increase the 
east '! A. 'l'lle t reatplent to which pulp i s  suh
jected in the manufacture of indurated ware, 
tiher p ipe or papier mache makes i t  quite im-

Books and cutting the edges thereof, maw 
chine for feeding, E. Grosse . . . . . . . . . .  729, B:-H 

Boring tool, V\Tilliams & Trevol'row . . . . . . . 729,-l6!, 
Bottle, W. lj� . Hutchinson . . . . . . . . . . . . . . . .  729,071 
Bottle, P, J. Wil- on . . . . . . . . . . . . . . . . . . . . . 729,475 
Bottle closure, C. J. Gustavpson . . . . . . . . . .  728,90U 
Bottle detector, refilled. A. O.  Nickloy . . . . .  728,963 
Bottle, non-refillable, \V . B. Hargan . . . . . . . 729, 162 
Bottle or similar receptacle closure, W. L. 

Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bottle stopper, O. G-rozinger . . . . . . . . . . . . .  . 
Bottle wire cutter, J.  Tra fford . . . . . . . . . . .  . 
Bo\vling alley pin spotter, C.  L. Bastian . .  
Box, cabinet, etc. , J. T .  Hoyt . . . . . . . . . . .  . 
Box fastener, P. V. Day . . . . . . . . . . . . . . . . .  . 
Box tool, J1J . Marcille . . . . . . . . . . . . . . . . . . . .  . 
Brake beam, C. l\f. Carnahan . . . . . . . . . . .  . 
Rreastpin pin tongues, hinge joint for, E.  

728,981 
728, 907 
729,2�1 
729, 1 1 8  
729. �45 
72!l,288 
72!1. �72 
729, �87 

",r. Morehouse . . . . . . . . . . . . . . . . . . . . . . . 72S), ;{SB 
Brick, building, E.  H. Vordtriede . . . . • . . . .  729,02a 
Brick clay crushpr rolls, .r. H .  Bach . . . . . .  72R, S:n 
Brick kiln door, S. A. & J. M. West . . . . . . . 729.026 
Briel;: machine, D .  B. Price . . . . . . . . . . . . . . . 729, 094 
Bridge cOllstrnction, ,T. Tomlinson . . . . . . . . .  729,0 1 6  
Brooch, E. B. Hongh . . . . . . . . . . . . . . . . . . . . 72H,921 
Broodpl', ehicken, H .  E.  Bradshaw . . . . . . . . 729, 1 25 
Broom holuPl', clothes rack, and towel 

IH'rvioll s  to watet' . '1' he cost of sllch treatment haugpr, comhhH'd, O .  S. Perkins . . . . . . 729, 40:� 

is eon siderable, relati ve to the cost of the �::���: r: Jt;,e�(
i
.".� . : : : : : : : : : : : : : : : : : : : : : : :  ���:m 

wood pulp itself. R. 'Vhen comp ressed into Brush and making saIlle, W. J. Wallace . . . 729 , 458 

the solid form what is I t s  tensile and shearing Brush hold"r. T. L. Hawkins . . . . . . . . . . . . .  729,338 
Brnsh, scruhbing, .J. Beeby . . . . • . • • . • • . • • •  728, 8:J7 

s t ress pel' square inch '! A .  "re know of no records 
of these tests. 4. Wha t is the approximate cost 
[Jer cuhlc foot 0 1' pound of the comp ressed prod
uct when made from the coarsest, cheapest 
kinds of timber. in large quanti ties ? A.  \Ve 
have no information on this subject. 5.  What 
is the p rocess of making the pulp from the 
coarsest timbe r ? And also how i s  i t  made 

Butting machiIlP, A .  Buteau . . . . . . . . . . . . . .  729, 274 
nun�, tappin�, Lent & Hutt . . . . . . . . . . . . . .  729,367 
Bllllspn tulw for incandesCf'nt lig-ht, beating 

or cooldng' appnratu!'!, C .  P. Ehmann . . . .  729,298 
Burglar alarm, B .  Arthurs . . . . . . . . . . . . . . . . .  729,252 
BUl'llPr. Spp Gas Burner. 
('uhinet, knockdown, �I. Loeffel . . . . . . . • . .  " 729, 368 
Calcium carbtd package, .J . Ewing, Jr . . • . .  728, 889 
Calendar, G. n. G raessle . . . . . . . . . . . . . . . . .  728,904 
Calendar, G .  n. T .  Scribner . . . . . . . . . . • • . .  729,427 
Cal" IH!er muehhw, .J. Kleinewefers . . . . . . . .  728, 9:1i 
Camera, H. Goodwin . . . . . . . . . . . . . . . . . . . . . .  729, 325 
('um" ra ,  G. H. L"" . . . . . . . . . . . . . . .  729, 363 729.R64 
Camera coutl'ollpl'. \Y. D .  Macdonald . . . . . . .  729,193 
Camera, stereoscope, and opera glass, com· 

billed, L. Railcoule . . . . . . . . . . . . . . . . . . 728,977 
Can, W. T. Coghlall . .  , . . . . . . . . . . . . . . . . . . .  728,869 
Canal system, electric, F.  Adams . . . . . . . • .  72'i',823 

methods of making wood pulp are beyond OUI' Canes or like a rticles, handle or hoad for, 

waterp roof '� A. 'l�hel'e are two general meth
ods, mechanieal and ehemica l .  r1'he mechanical 
is simply a grinding operation. 'L'he chemical 
method i s  subdivided into two, the soda method 
and the sulphite method. Descriptions of the 

729,353 
729,358 
728,888 

limit of space, hut the details ean be found in J ' fl. B. �'eplhl![er . . . . . . . . . . . . . . . . . . . . .  . 
all  chemical technologies. It is waterproofed �,��: ���I�riIl�: t: 6�

l
eM��rt ' : : : : : : : : : : : : : : : : 

with rosin dissolved in boiled linseed oiL (C('nttnuea on page 487) 
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WO�D orMETAL 

Pr Priu lAst an application to 
W ALWORTH M A N UFACT U R I N G  CO. , 

1 28 TO 1 36 FEDERAL STREET, B n STON ,  MASS.  

�����--=-::� -�/ .. _ .  - �� 
-� �� �- - -

� 

Marine Gas Engines 
Launches. Row Boats, Canoes and Boat FittinJ;ls. Our 

prices are right. our work is right. Catalogue free. 

THE GENESEE LAUNCH & POWER C O . ,  Roche ster, N . Y .  

M O RAN FLEXIBLE JO INT 
tor Steam, Air o r  ],iqoids. 

Made in all sizes to stand any desired 
pressure. 

M o ra n F l e x i b l e  Steam J o i nt Co ..  I nc'd,  
149 3d East St., LOUISVILLE. Ky. 

ARTES IAN 
���t��lJ� .?:; J!���?r��1 
to 3(OJ feet. We al80 manufac-

����e�nuu�trlh :,riary��n
p���; 

same. Portab l e  Horse Power 
and Mounted Steam lRllling Macbines for 100 to 1200 feet. 
Write U8 8tatlng exactly wbat 
Is required and send for IIlU .... 
trated catalogue. Address 

PIERCE W ENGINEERING AND SUPPLY CO. 
136 LIBERTY STREET. NEW Y or;K. U. S. A. 

V p.eder Ratchet and Rotary Counters 
For voting machines. neostyles, tela. 
phODPB, cash registers. nickel-in·slot 
machifles and automatic machinery 
generally to register tbe number of 
pieces or quantity of material pro .. 
duced-fur any purpose requirin� a 
small. lIght and accurate counter. 

CA TALOG UE FREE 
T H E  V E E D E R  M FC .  CO. 

IIARTFOR D, CONN. 
Mskers of Cyclometers, Odometers, Tachometers, 

Counters and Fine Castines. 

�\��,. �"�b.\M ®�@�t�� 
Toledo Ohio,USA 
me \lU/canrro� worKS co. 

T H E  WATE R B U RY 

Emery Grinder, 
with adjustable table, for flat surface 
grindlng and flnishing, and for ordi
nary tool grinding. 

Jr SMId for Catalouue. 

BLAKE " JO H N SON 
P. o. BOX T, 

W ATERBURY,  CO N N .  

SEND l D  � F OR 126 PAGE ILL.CATAI:DGUE. 

!�$.7i�tli 
Rt:moved to 182 Mllk l!itreet. 

T H E  E U R E K A  C L I P  
Tbe most useful articl e  ever Invented 

���:�jjJi���S�tuA������n:::��s����: 
ance Companies and business men gen .. 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 

Jt.�e'b�et':'{�11.ili £:;0��!r.�7!. ;�m)rn�. 
and notion dealers� or by mail on receipt 
of price. Sample card, bf mall, free. Man-
Y!i

a:��� Wo:.S;�'lfl!�::a:ld�1�Y. 
MAR INE  Gaso lene MOTORS 
�ir�:'O�ld�����v'g!'l�d �'gi���'i,ru�� t��I���: 
We always endeavor to be on top, and for 1900 olfer an 

:��'i.:fl���[g�s�';":.� ::.� �t���
r
��g��� �mVh:�� 

five years hence. 
1f 1I0U want to be in the Ie<UI sMld for catalog fu'!ll describ

ing aU parts, and then bwy a "Rochester. 
ROCH ESTER GAS ENG I Ili E  CO. , 

693 Driving Park Ave., ROCHESTER, N. Y., U. S. A. 

Scientific American. 
Car coupling. C. C .  Bowen, et 81 . . . . . . . . . . . 729. 0:H 
Cal' coupling, J. C .  yeiser . . . . . . , . . . . . . . . .  729, 483 
C . I'  door. grain, .'. R. l'lnberg . . . . . . . . . . . 729,052 
('a r .  freight,  H. A .  Turner . . . . . . . . . . . . . . . 729, 452 
Car, steel gondola,  A. B. Bellows . . . . . . . .  729, 257 
( ' a r  ventilator, E.  F. Crowther . . . . . . . . . . . .  720,282 
Car wheel, R. P. Tomassek . . . . . . . . . . . . . . 72D, 450 
( ' a r  whpp] ht�nrtng. J.  Stuart • . . . . . . . . . . . . . .  72B, 4-J.R 
( ' a r  whep}s, eaKtJlIg Rteel, T.  Mitchell . . . . .  72�,n56 
( ' a I's, Hlt'a ng for overuting reversing switch('s 

on t'leetric, E. R. (;ill . . . . . . . . . . . . . . . .  728,HOl 
( 'a rhul"eter, R. Dl�mvstcr . • . . . . . . • . . . . . . . .  72H, 1 -!2 
('u rhul"Pting device for pxplosive l'nghu's, 

1\1. F .  Batt'S . . . . . . . . . . . . . . . . . . . . . . . . . .  72H, 2!)-1 
C a rd punehing m a('hines, apparatus Hllllli-

eabl<� to .Jacquard, Hill & PeHrson . . . . 72n,:l-J.O 
Card punching IIlll ChilH', .Jul'(]uard, ,Yo ,,' . 

Hodgson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  729, 405 
Carpet fastening devit'e, C .  ,,'. H u rris . . . . 728,011 
Carriage apron, A. B.  Keys . . . . . . . . . . . . . . .  729, 1 86 
('urriage door, J. Polyu . . . . . . . . . . . . . . . . . .  729, -109 

����:!��' ��!��:fI�m� ' 
J

H1Itz
G ��':I; ' : : : : : : : : :  ��:m 

Cart, dumping, A.  Bn'nzingt'r . . . . . . . . . . . .  729,266 
Cart, road, H.  J. Miller . . . . . . . . . . . . . . . . . .  729, OSO 
C astings, making steel, ,,'. E.  COYUIl . . • . • •  720,281 
Cattle guard, G. G. "�plsh . . . . . . . . . . . . . . .  729, 4tm 
Centering and holding tool, P. Gagnon . . . .  729, 322 
Centrifugal muchine hrake, Pott & "Till_ 

iamson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 728, 974 
Chain link, conveypr, .T. L. Pittman . . . . . .  728,972 
Chair Ill'ad rest, R. S. G ibson . . . . . . . . . . .  729,3U 
Ch ristmas trce holde�, A. Wegener . . . . . . . .  729. 462 
G igarette form<.'l", C. O.  Ben tley . . . . . . . . . . .  72 0,256 
Circnit breaker, C. H. Norwood . . . . . . . . . . . .  72H,211 
Circuits, current t ransformer for high volt-

age, A .  R. Everest . . . . . . . . . . . . . . . . . .  729, 308 
Clarinpt, P.  Eve-tte . . . . . . . . . . . . . . . . . . . . . .  729, :109 
Clay mill PUliS, device for emptying, It. 

KyleI' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72H,940 
Clocks, pawl and rateht.-t ml�chullism for 

electrJc, A .  Barr, et u l  . . . . . . . . . . . . . . . .  729, 253 
Closet or casp, A .  I... . Conant . . . . . . . . . . . . .  72H,279 
Cloth cutting muehhlP, F. Buchwald . . . . . . 729, 1 27 
Clothes pin,  A. 'V . .Alexandt'r . . . . . . . . . . . .  728 , 82 4  
Clutch nlPchallisUl, O .  Millet' . . . . . . . . . . . . . .  728, 95·1 
Clutch mpchnnism, friction, G. F. Wissmu n . 729,478 
Coal <liggt�r, Z.  Seott . . . . . . . . . . . . . . . . . . . . .  729,42A 
Co<:'k, compression stOll, Scheiber & 

K waysser . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  729, 42� 
Coke over, G. M. Miller . . . . . . . . . . . . . . . . . . .  72S, 95a 
Composition of m attf'r, G .  Blt.·lIio . . . . . . . .  729,036 
Composition of ma tter, H.  Molchin . .  729, 202 729, 2n� 
Compositiolls of m a ttpr, form ing. 1-1. Mol-

chin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  729,2O.J 
Condenser. Rh'H m ,  R. II. Ilornhwok . . . . . .  729, 070 
COllvertihl1' ('hair, "T. \V. I .. f'vard . . . . . . . . . .  728,H4:1 
Corn knift', O. P. l\Iullpr . . . . . . . . . . . . . . . . 729, :186 
Cornstalk shrpddpt", L.  D .  Swart . . . . . . . . . .  729, 2:19 
Cot, folding, A. Cantor . . . . . . . . . . . . . . . . . . . .  72 9, 486 
Counting ph.·("l·s of good s, apparatus for, A. 

Chrish�rsson . . . . . . . . . . . . . . . . . . . . . . . . . .  729 , 1 33 
Crane, erecting, .T. H. Ames . . . . . . . . . . . . .  728, 825 
Cream sPllRrator, centrifugal ,  W. C. Hart-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Crupper blind, R. B. Ben ford . . . . . . . . . . . .  729, 035 
Culf holder, J.  H.  & A. 1. Dwork . . . . . . . . . 729, 295 
Culf holder, J. L. Havlin . . . . . . . . . . . . . . . . 729, :1:37 
Curling iron heatpl'. C. E. Huff . . . . . . . . . . .  729,340 
Current motor, alternating, C.  P. Stein-

metz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 729,441 
Cut off, automatic, R. P. Barnstead . . . . . . .  729, 1 1 6  
Cutter. S p e  Boiler tI u e  cutter. 
Cycle gear, motor� E .  Mathieu . . . . . . . . . . .  729 , 1 97 
Cylindrical surfaces, instrument for truing 

up, Griffin & A llen . . . . . . . . . . . . . . . . . . .  729,329 
Decolorizing and cla rifyillg material, manu-

facturing, R. L .  Jenks . . . . . . . . . . . . . . . 729,350 
Diseases by electromusical vibrations, mt.�ans 

for treating nervous, H .  "�leetwood . . . .  729,317 
Disinfecting apparatus, C.  J.  Walz . . . . . . . . 729,459 
Display apparatus, S. R. De Long . . . . . . . . 728, 879 
Doors, h atches, or the like, electrics:11y oper-

ated system for closing water tight, W. 
B. Cowles . . . . . . . . . . . . . . . . . . . . . . . . . . .  729.280 

Dough raiser. L. McCombs . . . . . . . . . . . . . . .  728, 962 
Drawer, extension. D.  E.  HnntPl' . . . . . . . . . .  729 , 1 80 
Brill operating lJH'chulJism, Cloud & Marple 729, 0-13 
Dumb "l'l1 , 1'. W. nail' . . . . . . . . . . . . . . . . . . .  729, 064 
Dust guard, R. J.  gvalls . . . . . . . . . . . . . . . . . . 729.a07 
Dye, anthracene, M. Ii: ugel . . . . . . . . . . . . . .  729, 073 
Eccentrie. J.  "\\T. Davis . . . . . . . . . . . . . . . . . . .  729, 287 
Edge trimmer. ro ... �r.r,  M. J.  "lIcGrath . . . . 729, mm 
glectrlc arc light, W. C. Fish . . . . . . . . . . . .  729,315 
Electric hattery, l'�. Tweedy. et aI . . . . . . . . .  729,240 
Electric circuit making and breaking me-

cbanlsm, H. R. Wren . . . . . . . . . . . . . . . . . 729,482 
Eh'ctric display apparatus, interehangeublp, 

D.  Levy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  728, 944 
Electric heater, B.  1'. Portl'r . . . . . . . . . . . . . .  728, 97H 
Electric heater, :\1 . Loewenthal . . . . . . . . . . . .  729, 369 
Electric light antI powpr self regulating 

systt-m, l\I. Moskowitz . . . . . . . . . . . . . . . . .  729,206 
Electric machttle, dynamo, H.  G .  Reist . . . 729,2 1 9  
Eh�ctric machine!".,', d,rnamo, H. l\ L  Hoha rt. 729, 1 7 5  
Electric Jlrot('(�tivP dpvice, C.  P .  Steinmetz . 729, 2:l6 
Electric signal, A. E. Caugbey . . . . . . . . . . . .  729 , 276 
Electric switch . H .  BHY<.'l" . . . . . . . . . . . . . . . . .  729, 255 
ElectriC switch, Muller & Tbompson . . . . . .  729, 503 
Electric and seIt'ctive distribution, J. S. 

Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Electrical and si�l('ctive distribution, elec

trical apparntus alld circuits for, J. S.  
Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Electrical conduit attachment, A. McMur-
trie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72 9, 505 

Electrical conduit coupling, A. �Icllurtrie . 729, 506 
EI(lctricnl cut out and r(�gnlator, I�eitner & 

Lucas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  728, 942 
Electrical distribution system, C. P. Stein-

metz . . . . . . . . . . . . . . . . . . . . . . . . .  729,234, 729,2:15 
f�lectromagnet1c wave recpiver, R. A.  Fes-

senden, reiSSUe . . . . . . . . . . . . . . . . . . . . . . . 1 2 , 1 1 5  
Electrotbermic Instrument, A .  J .  Downes . .  728, 883 
Elevator, A .  C.  Smitb . . . . . . . . . . .  729,433. 729, 434 
Elevator safety device, J. Hosler . . . . . . . . . .  729,344 
Elevator safety stopping device, 1. H. Venn 729,022 
End gate, wagon , A .  C .  Bowker . . . . . . . . . .  728,846 
Engine hed anc·bor device, C .  E.  Baker . . . .  728, 834 
Engillf' plectrieal ignition apparatus, gas, 

W. K Dow . . . . . . . . . . . . . . . . . . . . . . . . . .  728,882 
Bngine Igniter, gas, J.  MacHaffie . . . . . . . . .  729,499 
Engine sparking igniter, explosive, A .  C. 

Matlwr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  728, 950 
Envelop, F. S. Boedefeld . . . . . . . . . . . . . . . . .  729 . 1 23 
Envelop, S. N. I'l!eger . . . . . . . . . . . . . . . . . . .  729,31 8 
Envelop fastener, M. H. Bolsinger . . . . . . .  728, 841 
Eraspr !"biehl, H. E. Gero . . . . . . . . . . . . . . . .  729,062 
Excavating apparatus, A .  J. Mason . . . . . . .  729 , 1 95 
Expfmsion bolt. W. C. Boone . . . . . . . . . . . . .  729 , 1 24 
E x plosion f'ngtn�, J. C. 'Vhite . . . . . . . . . . . .  729,467 
g,eglass spring, G. W. Wells . . . . . . . . . . . . 729,464 
.J,e shade. W .  �'. llahony . . . . . . . . . . . . . . . .  729,500 
F'ahri<:'s, rolls for compound indenting of 

sheet, .T. Arke11 . . . . . . . . . . . . . . . . . . . . . . . 728 , 829 
Feed apparatus. portable, A. A. Hoyt . . . . .  728, 923 
�'eed bag. G.  H.  Nissen . . . . . . . . . . . . . . . . . .  729,396 
Fppd wah·r hpRter, D .  B. Cumming . . . . . . . 729, 283 
Feed wuter hputer. F. L. Patterson . . . . . .  729,400 
Feed watPf hptltpl", filtpr, and purUier, M. 

P. Osbourn . . . . . . . . . . . . . . . . . . . . . . . . . . .  729,088 

MY A MBITION 
Is to become R n  

ILLUSTRATOR 
We can Msiiit anyone to real
ize hisambltions. "Stru�les 
With the World " is the natHt! 
��e

a 
�e7t�r

o
�d�������

li
�f 7;:!� 

Zlllrl women. This 72.pa.t..-e hunk i!J free. It showlO pm 
�;I���n�ur��g ili�e8tt!�io�: 
Ad . ..  W rlter. Journal .. 
11!It, P r o o fr e a d e r .  
Bookkeeper. 8 t e ll 0 .. 
"rapher! Electrician. 
Electrical }�n .. tneer. 
etc. Mention the llrofession 
in which you ar� intertlsttlll, 
and we will inc1nrle SOllie '-al
uable information pertaining 
thereto. 

CorreMponden('e 
Inliltttut.e of Amerll'Jl 

Box nR!l. N·r:mt.o'l . 

[7 GLASS "'\J 
WATER COOLERS 

ICE AND WATER SEPARATE 
No Germs, Insects, Rust or Dirt 

I\.. WRITE FOR PAMPHLET I' D." .A � APPERT G LASS CO. ,  2 7 7  B'dway, New York � 
M AXI M U M POW E R-M I N I M U M  COST. 

If y o u  u s e  a pump for 
beer, lard. acids, starch ,  
p e t r o l e u m ,  brewer's 
m ash, tanDer'� liq uor, 
cottonseed oil or fluids, 
hot or cold. thick or thin 
you want to get the 

TABER ROTARY P U M P  
wblch does t b e  most work at. 
the Jeast expense. Simply 
constructed. Can be run at 
any desired Rpeed. Perfect

ly durable. All parts are interchangeable. N eeds 110 
skilled workman. Detects guaranteed. Catalogue frel'. 
TABER P U M P  C O . ,  32 Wel l s  St . .  Buffalo . N . Y . ,  U. S .  A. 

•••••••••••••••••••••••••••• : I N S I DE M IC R O M E T E R .  : 
• For close • • Internal " • • ::���

.
re- I • • Reads in thouSBlldtbs. Capacity 2" In .  to 10 In , : : .... Itb five �8ca�= �1�' Tools free. • 

: l!48� STARRETT f.�i3, Atho l .  �!'l.�, : 
•••••••••••••••••••••••••••• 
AR MSTRONG'S No. 0 THREADING MACH I N E  

Can b e  attached t o  bencb o r  post. 
Desillned for t b readiT1� the 
smaller sizes of pipe, iron 0:
brass, also bolts'. Has two speeds. 
one for pipe J.a to' 1 inch ; tbe 
r��l'iisi��� Pt��e�M :::e 2 :���e:; 
Armstron" adjustable dies. Oth
er attractive features. Send for 

Rf&!�utl'��; 1�b��f:!'8�f::,�� 
New York. Bridgeport, Con n. 

I N DUCTION 
CO I LS for experi-
ments in X rays and 
other electrical work. 
pr Catalogue Free. 

E .  S. RITC H I E. " SONS BROOKLINE.  M ASS 
FOR 

GUNSMITHS, TOOL 
MAKERS, EXPERI
MENTAL & REPAIR 
WO R K ,  ETC. 
From 9·ln. to 13·in. swinl<. 
ArranRed for Steam or 
Foot Power, Velocipede 
or StBlld�up Treadle. 

Send fOT Catalouue· ,J�����t� W. F. & J N O . BARN ES C O . 
Established 1872. 

1999 Ruby St., ROCKFORD, ILL. 

, . 
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Valuable Scarf Pin ? 
You !nust get the 

Hold-on 
Clutch 

The only fastener that 
insures you against 
robbery or loss 
Simple, secure and 
easily adjusted 

Sample 50 cts. 
Write for terms in quantities 
C .P .  GOLDSMITH & CO .  

Manufacturing Jewelers 
33-43 Gold St. 

NEW YORK CITY 

OUR ROTARY MEASURE 
Is the fastest an around mea�u"e 

made. Measures curves of any kind' as 
easily as straillht work. Accurate. lasts 
8 lire-time. anyone can use it. An ideal 
m easure for factory, office or home. 8ays 
�n

e�h��c�!�thtrih����f�l� ��!?y tst �7a� 
postpaid. Y nur money back if  not the 

���� as�� f::
t
:ri; 

a�l
ri���u���:s���J�� 

for free illus� rated circular. 
STECKENREITER MFG. ('0 . .  

96 Lake Street, CJlI('UKO, Ill.  

EFFICIENCY 
Is guaranteed in every 
one of the smootb
running 

BREN NAN 
GAS O L I N E  M OTORS 
whiCh are made on the 
Jatest approved pal
tern and are safe, sure 
and quick to start . 
Free from vlbrat.ioll. 

economical in fuel, and of J,!reat durability. Four cycle 
prinCiple. 'l'wn distinct types, horizontal and vertical. 
a speed slidinJ,! gear. Full protected patents al lowed. 
BRENNAN M FG. CO .. Syracuse. N. Y.,U.S.A. 

Durand Mfg. Co. 
Eastern Widewaters (Cu lver Rd.) ,  

ROCH ESTER, N .  Y .  
High-grade canoes and skiffs our 

specialty. All canoes have bras" 
strips between joints, making them 
watertil;ht. We also build launches 
to be operated br. gasoline, steam 
and foot power. saIlboats, etc. Write 
us before placing your order; it will 
pay you to do so. 

SYNCHRONOGRAPH.-A NEW METH-
od of rapirlly transmlttinl< intelligence by tbe alternat· 
imz currlnt.  A full description of t h e  interesting- ap
paratus of Crehore and Squier. 13 illustrations. SelEN 
TIFIC AMERIC�V SUPPLEMENTS 1 1 14 and 1 1 l ii. 
Price 10 cents each . For sale by Munn & Co. and 811 
newsdealers. Send for new catalogue. 

BARKER MOTORS 
• to 8 H. P., $80 to $ZZO 

Ha.ve more good points, fewer 
parts and require less atten
tion in operation than anlr 
other. 

Llunch .. , VII VII, Splal.ltl .. _ 

C. L. Barker, Norwalk, Ct. -----------------

GA S O L I N E 
E N e l N ES 

Marine & Stat i o n ary 
from 1 ·4 to 1 6  H .  P .  

A tborougbly .atisfactory enlrine 
at a moderate price. 

Write for catalogue. 
THE C L I FTON M OTOR W O R K S .  

2S3 E. Clifton Ave., CinCinnati, 0 YJ<���t�����������: 
tbe capac�ty of any other Cli p ft.lr 
attaching papers togetber. 

Best d: Cheapest. All StaUO'lU'Tw_ 

CLI PPER lUFG. CO • •  

New York. 
BRASS OR STEEL. U. S. A. For free samples and information write to us. 

The IGNITER An absolut.elv reli-
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not corrode, is furnished with the 

OLD S Gas 
�n�i=

line 

Our n e w  illustrated 

�b�� fh�e��� �:r��eu�:� 
tures on our Stationary En-
�:r�bl� �J�e�; l;:n:�� �]�8 A
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a
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b
;
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216 River St., LANSING, :r.lICH. 
File and pal)er buldl'r, hill, .T. M. Ericson . . 729,301 
File bolder, olliee, .T . C. Brandes . . . . . . . . . . 729, 040 
Filing case • .T.  L(>p • • • . • • • • • • • • • • • • • • • • • . •  729,076 SAVE H A LF YO U R  C IGAR MONEY AND  G ET A l ETTER S M O KE 
Filter, G. Engel . . . . . . . . . . . . . . . . . . . . . . . . .  729 , 1 47 
Finger I'ing, ornamental. .T. Anthony . . . . .  728. 827 
Firearm. automatic. J. J. Reltgraber . . . . .  729, 4 1 3  
F i r e  escape, J. Spuck . . . . . . . . . . . . . . . . . . . . .  729, 437 
Fireproof building structure, Ellinger & 

Kopczynski . . . . . . . . . . . . . . . . . . . . . . . . . . .  729,299 
Fireproof buildings. ceiling or wall con-

struction for, W. Horn . . . . . . . . . . . . . . .  728.91 9 
Fireproof · floor construction, C. F. Bllente . .  728. 857 
Fireproof wall or building. G.  W. Pick In . . . 72 � . 41)8 
Fish plate forming macbine, R. B. Cbarlton 729.488 
Fishing rod bolder. T .  J. Briner . . . . . . . . . .  729, 480 
Flier, 1' . . J. Rabbetb . . . . . . . . . . . . . . . . . . . . . .  729, 096 
Flue stopper, M. L. Greenstreet . . . . . . . . . . . 729 . 328 
Fluid compressor. G .  V. Mltcbell . . . . . . . . . . 728. 955 
Fluid motor, expansive, J. A. Norton . . . . . . 729, 209 
Fluid motor, expansive, Norton & Rockwell, 

729, 210, 729, 507 
Fly catcber, ,T. E. Cox . . . . . . . . . . . . . . . . . .  728. 871 
Folding box, F. M. Wade . . . . . . . . . . . . . . . . . 729,025 
Folding box, Z.  B. Webb . . . . . . . . . . . . . . . . . 729,461 
Fork. See Laundry fork. 

(Cantintted an page 438.) 

own procrastination is all 
prevent.s y o ur becoming 

our steady customer and saving 
money. 
Reference8 .-Anv Bank. Any 

Agency, Any Customer. 
.J O HN B. ROGERS & CO. "T� PiO�t;,"��;i!t!:;e�.sV. 
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Scientific America.n 

Y o u  S h o u l d  K n o w  M o r e  
about the pen that has revolutionbed the fountain pen business-the pen that is so extensively, but crudely imitated
the pen that, by such imitation, is acknowledged to be the 20th Century wonder in fountain pen evolution. 

SEND FO P.. OUP.. BEAUTIFUL NEW I L LUSTP..ATED CATALOG 
explaining its many advantages over all other fountain pens, and showing patented f£>atures not found in imitations J 
also Prot. Sloan's Suggestions, for improving your hand·writing, model capitals, business l ettering, vertical writing, etc. It's yours for the asking. 

TH£ CONKLIN P£N CO. 816 M adison Avenue, TOLEDO. OHIO. 

TO KEEP COOL 
you must. have a. whirling fan to drive the beated, impure air from your rooms. Will you pay '15 or more for an electric fa-D, or will you buy our famous 

Water Motor Fan 
:�f�u�a:i� ;b�::�OJ����� 
of air as stroDIl as does an elec· 
tric tan yet costs on l y  

$1.50 

SIT, RIDEAN D SLIEP 
ON AI R 

Fruit sorter, A. C. Niemann . . . . . . . . . . . . .  729,�95 
}"uel briquettes, machine tor making arti-

ficial, G. M. Fenn . . . . . . . . . . . . . . . . . . . . 729,149 
Fuel composition, preparing, O. Francke . . . 729.�1 
Fuel compound, emulsion, W. }"'I. Browne, 

728, 854, 728,855 
Fuel economizer, G. H. Burpee . . . . . . . . . .  729,273 
Fuel feeder, pulverized, J. J. de Kinder . . . .  728,934 
Fuel feeding mechanism, J. J. de Kinder . . . 728,935 
Furnace for heating metal sheets, .f. 

Stephens, et al . . . . . . . . . . . . . . . . . . . . . . .  729 , 1 01 
Furnace hearth, blast, M. M. Suppes . . . . . . 729 , 1 05 
FurnacC's, apparatus tor feeding pulverulent 

and small fuel to, O. E. Wilson . . . . . . 729,474 
Furnaces, means tor stoking, Miller & Cot-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Furnitul't·, adjustable, R. P. Elliott . . . . . . .  . 
Fuse binek, magazine, G. Baskerville . . . . .  . 
Gamt� piecE', F. A. Cigol . . . . . . . . . . . . . . . . . .  . 
Garment supporter, safety, E. E. Heilbron . .  
Gas apparatus, acetylene, J. J. Hendler . .  . 
Gas burnpr, J. A. Scholz . . . . . . . . . . . . . . . .  . 
Gas burnpr, C. T. Willson . . . . . . . . . . . . . . .  . 
Gas burner, R. Steilberg . . . . . . . . . . . . . . . .  . 
Gas hurner, acteylene, .T. B. Carroll . . . . . .  . 

728,952 
728, 887 
729,033 
729,489 
729 , 1 65 
729,339 
729,224 
729,470 
729,516 
728,862 
729,471 Gas burner and selt igniter, C . T. Willson . 

Gas burners, manufacturing acetylpne, .T. 
B. Carroll . . . . . . . . . . . . . . . . . . . . . . . . . . . 728,863 

Gas check for Bunsen burners, A. A .  Ury . .  729,243 
Gas dr�'ing apparatus, G. G. Smith . . . . . . . .  729,514 
Gas (\ngine, J. MacHame . . . . . . . . . . . . . . . . . .  729,194 
Gas, Plll'iching, ��. W. C. Schniewind . . . . . . 728,991 
Gas gpnerator, acetylene, H. L. Pyle . . . . . 729,510 
Gas govprnor. D. H. Bumpus . . . . . . . . . . . . . . . 729,271 
Gas motor, rotary, C. H. Hoff . . . . . . . . . . . .  729,096 
Gear, variable speed and reversing, R. 

)[athot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 729,501 
Geal'ing, "T. R. Green . . . . . . . .  " . . . . . . . . . . . . .  729, 157 
Gluing' articles together, F. Renken . . . . . . 729,220 
(jove-rIling mechanism, F. C. Rinsche . . . . . .  729, 4 1 6  
Governor and gas and air mixer for explo-

sive engines, combined, Meister & Pattin 729,377 
Grain binder knott£�r, W. Newman . . . . .  , . . .  729,393 
Grain elevat(\r construction, I. Cohen . . . . . . . 729,135 
Grain treating and drying apparatus, Cald-

well & Barr . . . . . . . . . . . . . . . . . . . . . . . . . . 728,859 

It can he attached to any spigot direct. or connected by rubber hose and attached to waH in same or another room. Can be H.djusted by anyone- even 8. child-quick ly and easily. Tile fan is ten inches in diameter. Requires but Jow pressure, the motor being fed throngh a I-to-inch boJe. Runs smoothly. witho:ut noise or annoyance -especial ly desirable for the SICkroom. Cannot get out of order. 

.uwv���·� 
Grease, separating, E. R. Edson . . . . . . . . . 729,297 

���� - Grinding or sharpening machine, A. Mathieu 729,196 
Gun for shooting marbles, C . H. Strasser . .  729, 4.44 
Gun mounting or carriage, Holmstrom & 

Price Complete $ 1 .50 

TUBULAR 
DRIVING LAMP. 
I::: �I�

h::o�
n�ro�

e�e�ro��i. 
I::: mi'l:e 

..
.. ���gl'ri�l

h:�:r.ht. 

I '1' �f�;w. the II ht .tr .. 1 ht Good Agents W .. nted to sell the Water Motor Fan to .. head from MIJ to 300 '&. the thou ... nds who h .. ve been waIting for .. perfect fan IT hums kerosene, .. t .. low price. i: Seoo for book ( jree) . 
R. E. D I ETZ CO.,  60 Laight Street, New York. 

DE LAWARE R U BBER CO., Dept. 1 0 7 ,  Mention thill paP"," aoo get special discount. 6 3 1  Market Street, Ph i lade l p h ia, Pa. I �ESTABLISHED 1 84 0 .-a.'I�"""""'. 

Bremberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 729,342 
Gun sighting apparatus, Schneider & Canet . 728,990 
Gun stock, adjustable, J. C . Yount . . . . . . . . .  729,030 
Guns and for testing the corrpctness of the 

aiming, Instrument for indicating and 
recording the aiming of naval, C . •  J.  A .  
Dick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  729,290 

Guns, instrument for indicating and record
ing the aiming of naval, C . J. A .  Diek . 

Handle bar, .r. Robertson . . . . . . . . . . . . . . . .  . 
Hanger hrackpt, O. S. Perkins . . . . . . . . . . .  . 
HarnesR, G. H. Hutchison . . . . . . . . . . . . . . .  . 
Harness attachment, J. S. Barclay . . . . . .  . 

729, 491 
729,418 
729,404 
728,924 
729,032 

Harness or heddle bars, clamping device for, 
C.  D. Whiting . . . . . . . . . . . . . . . . . . . . . . . 729,245 

Harrow, F. Hanson . . . . . . . . . . . . . . . . . . . . . . 729,066 
Harvester, pea, T. G .  Gordon . . . . . . . . . . . . 729,063 
Harvester sr.apping rolls, corn, H. L. Steel 729,438 
Harvpsting maehine flax attachment, H. 

JUNE 6, 1903 . 

A Tower of Strength 4ot... Interest on SaVings, Com-7U Dounded Semi-Annually, 
DEPOSITS .  

OVER $10,000.000.00 
CAPITAL-SURPLUS-PROFITS I $6,000.000.00 

$100.00 can he wilhdrawri without notice. 
Send for Booklet S " How to Bank Saf"ly 

hy Mail. " · 

I 
ELEVATING  - CONVEY I N G  Goc;,1. +> � �  ... 
POWER TRANSMISSION MACH 'Y • � �6� ���t."'��i> 
COAL WAS H I N G  MACHINERY � �t?"� �<"; <to ... 

Coal M i n i n g  M ach i n es 
E LECTRIC M I N E  LOCOMOTIVES 

POW E R  COAL D R I LLS 
COAL HANDLING M A C H I N ERY 

Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 728,906 
Hat bolder, milliner's, S. S. Torrance . . . . . 729,451 
Ha�' rake, horse, Brown & Holtvoigt . . . . . . . .  728,852 T H E  BEST MADE FLOATS and the be.t 

iloats made 
Heater. See Curling iron heater. .. re the 

COLD GALVANIZING Sa,,"e all the Spelter consumed in galvanizing by the hot pr()('ey 
by usinll our Patent Cold Galvanizing Process, M the amount of !'Ipelter 
lost as dross in the hot process 1£ used in our proceM will give sufficient 
protection to any kind of work to make it l'1!st-proof even against salt air and sea watf>T. Onr Patent Process is now in use all over the conntJoy. Our licenaee8 include U. S. Government, The · Standard 011 

Co., Hel"l"eshofr Boat ButldJnc Co., TowDsend .& Downey, Armour Peeking- Co. Licenses granted on royalty bllSl8. Sample and custom work done It our factory, 108�1 10 W. 11th St. Main Office, 348 Broadway. 1 to 9 Park Avenue, Brooklyn. 
U. S. ELECTUO·GALVANIZING CO. . 

ELECTRIC SEWING MACHINE MO- FO� LAN!) AN!) WATE� tor.-The instructinns and numerous il lnstraUons of de- . f tails contained in this article will enable any mechanic Our Motors are 8�eClallY built or AutomobUe8 and for M ... 
of averalle abi.lity to b�ild an efficient motor t�at wil1 w: �::fta::IO:r t�Uin!!:!:; operate a. seWIng machIne. The cost of matenals for our already wide reputation as this machIne should not exceed five dollars. S�e SCIEN - the leading motor Irulkets of 
TIFIC AMERICAN SUPPLEMENT, No. 1�10. Price 10 America: We know that we cents by mail, from tbis office and from all newsdealers. can give complete satisfaction 

The "Best" 
with our work which has already won International praise. 

Buft"alo GaMollne 
Motor C4)lDpany De Wi�u���L����et. Streets 

Heating tabrlc, electric, J. M. C. Herrgott 729,171 
Heating furnace, continuous, H. V. Loss . . .  729, 370 
Heat.tng furnace, double hearth, P. Patter-

729,092 
729,222 
729,390 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Heating pad, electric, W. Rickards • . . . .  
Heating system. steam', A. l\IcGonagle . . . . .  . 
Heddle and leno cord stripe motion, needle-, 

H. H. Sutclill'e . . . . . . . . . . . . . . . . . . . . . . .  729 , 1 06 
Heddlp. bar or support clamping device, W. 

F. Draper . . . . . . . . . . . . . . . . . . . . . . . . . . . . 729,047 
Hinge, B. Peterson . . . . . . . . . . . . . . . . . . . . . . . 729, 406 
Hinge, coach, F. P. Ptleghar . . . . . . . . . . . .  � . . 729,407 
Hinge joint, R. A. Moore, Jr. . . . . . . . . . . . .  729,083 
Hoisting and conveying apparatus, J. H. 

Dickinson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  729,292 
Hoisting device, E. Stowell . . . . . . . . . . . . . . . 729,443 
Hoisting jack, S. Popky . . . . . . . . . . . . . . . . . . 729,410 
Hoisting machinery, automatic tripping de· 

vice tor, T. E. )[ahoney . . . . . . . . . . . . . 729, 077 
Hoot trimmer, Shalfer & Johnson . . . . . . . . . 729,226 
Hoof trimming nippers, J. M. Bryant . . . .  728, 856 
Horseshoe, Mohn & Feltwell . . . . . . . . . . . . . . .  729, 381 
Hose coupling, J. Wittman . . . . . . . . . . . . . .  729,479 
Hub hand cap, W. A. Schleicher . . . . . . . . .  728, 9R8 
Hub band cap, C. A. Tower . . . . . . . . . . . . . . .  729,518 
Hydraulic motor, H. F. Sawtelle . . . . . . . . . . 728,987 

The World's Best Light Hydrocarbon burner, C. Ball . . . . . . . . . . . . . . 729, 1 1 5  
VELOCITY OF ICE BOATS.-A COL- Hydrocarbon hurner. J. H. Morrissey . . . . . . 729,205 

Sold in every civilized coun· 
try on earth. Costs less than 

. kerosene. gives six times 
more light than electricity. 
APure White Steady Light 

lectlon of Intere.tluj{ letters to the editor of the SCIEN
TIFIC A MERICAN on the question of the speed of Ic.e 
Boats, demonstrating how and why it is that these craft 
.ail faster th .. n the wind whleh propels them. I\1u.
tr .. ted with 10 explanatory diagrams. Contained in SCI
ENTIFIC AMERICAN fSUPPLEMENT, No. �14. Price 10 
cents. To be had at this offi�e and from all newsdealers. 

Ice cream freezer, W. C. Fawkes . . . . . . . . .  729, 310 
Ice cream, making hlock, Yeager & Rigney 729,248 
I ce cream mold, Yeager & Rigney . . . . . . . . .  729,249 
lee cutter, H. BodpDstein . . . . . . . . . . . . . . . . . 729 , 1 22 
Ice making skimming regulator, C. S. Clark 729,278 
leI" machine skimming regulator, A. H. 

Hutchinson . . . . . . . . . . . . . . . . . . .  729,348, 729,349 M�kes and burns its own gas. 
No wick, no odor. no smoke. 
Absolutely safe. For indOOl' 
and outdoor use, 

- -�-�- Index tray or cabinet, card, ""p". H. Tucker 729,242 

Agents Wanted. 
Exclusive territory, liberal 
commissions. Catalog free. 

THE BEST LIGHT GO. 
O1men of Orlpnal. Protenta. 

87 E. 51b Sf. �ANTON, 0I\l0. 

� Look at Your Nails 

\JJ Polp�asta 
FOR MANICURING 

PRE VEN'I'S brittle n .. Us, CURES CAL LOUS CUTICLE 
and gives the naIl th .. t pecull .... well· c .. red-for look. 

At Your Drulrirists', 2�c. per jar. 

[f 80 we CWl supp,y you. A i l  sIZes One F. B. Flexlb[e FIle To start you with 

mO ll n l ed .. nd II n mo n ll t ed . .. Iw .. ys Slx F. B. Emery Boards .,..�,�� �\ 
kept in stOCk. R9memoer, we make a One F. B. Orange Stick "W4\..�r. ,o�1thiIt. 
speC1altyof seJecLtn� stones for all spe- I Samp1e of Pol pasta clal purpose.. ur Ask fM catalog", S .. mple of F. B. Nail Powder goods, thJ� ::''!!lyt2�e 
The CLEVELAND STONE CO. FORQUIGNON MFG. CO., 18 E. 16th St .• New' Yor� 2d Floor.  W i l sh ire. C l eveland. O .  �t\[Ilple o f  Pol pasta and Catalogue for 2c. stamp. 

LESLIE'S WEEKLY 
AMERICA'S GR.EATEST ILLUSTRATED WEEKLY 

14ESLIE ' S  \VI<;EKI.Y occupies a unique 
position in the fiel<! of illustrated 
weekly journaIism�it simply leads 
all others. 

It combines the leading news evertts 
with the choicest Ii terary prod u"Ctions 
of the world ' s  greatest authors and 
writers. 

Indicating Instrument, C . D. Haskins . . . . .  729 , 1 6·1 
Indigo, making brom, A. Rahtjen . . . . . . . .  729,21 7 
Induction motor, H. S. Meyer . . . . . . . . . . .  729,199 
Ink tountaln, W. Spalckhaver . . . . . . . . . . . . .  729,002 
Insecticide, E. A .  Bourlon . . . . . . . . . . . . . . . .  729,261 
Jar closure, P. Astryke . . . . . . . . . . . . . . . . . .  728, 8:l0 
Kerite compound, vulcanized, W. R. Brixey 728,851 
Keyboard instruments, means for modifying 

the action of strikers in mechanism for 
playing, R. W. Pain . . . . . . . . . . . . . . . . . 728,965 

Knlte construction, W. Carman . . . . . . . . . . .  728,861 
Knitting machine, B. T. Steher . . . . . . . . . . .  729,005 
I{nitting machine, circular rib, F. Lasber 729,074 
Knitting machine needle actuating device, 

F. Lasher . . . . . . . . . . . . . . . . . . . . . . . . . . . 729,075 
Knoh lock, door, Flora & Clough . . . . . . . . . . 729,151 
Label holding pull, C. �'. Kade . . . . . . . . . .  729,351 
Lace fastening, H. C. Evans . . . . . . . . . . . . . . 729, 305 
Lamp, acetylene gas street, H. M. Hastings. 728,912 
Lamp, alternating current arc, M. H. Baker 729 , 1 1 4  
Lamp hulb hlowlng olf machine, A .  Swan . .  729,237 
Lamp chimney. expansible and contractible, 

A .  H. Stump . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lamp, electric arc, Girdlestone & Thorkelln . 
Lamp, gas are, C. A. Haas . . . . . . . . . . . . . . .  . 
Lamp, hanging, C. M. Pltel . . . . . . . . . . . . .  . 
Lamp, incandescent electric, H. J. Jaeger . .  
Lamps, starting means for vapor electric, 

729,447 
728, 902 
729, 158 
729,093 
729,182 

Flichtner & Denny . . . . . . . . . . . . . . . . . .  728,891 
Land scorer, ballast dresser. and weed cut-

ter, H. Jordan . . . . . . . . . . . . . . . . . . . . . . . 728,932 
Lands, mechanism for treating arable, L. 

I{avanaugh . . . . . . . . . . . . . . . .  " . . . . . . . . . . 
Lantern, E. F. Weidig . . . . . . . . . . . . . . . . . .  . 
Last, boot or sbop. A. Lewis . . . . . . . .  " . . . . . 
Last, boot or shop, H. W. �fobbs . . . . . . . .  . 
Latch and lock, G. S. & F. O. Parsons . . . . .  . 
Lathe dog, clamp, H. H. V. Llllpv . . . .  . Lathf'R, feed indicator for serf'''" cutting on, 

F. A .  Japs . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Laundry fork, F. X. Krabach . . . . . . . . . . .  . 
Laundry indicator, L. Childress . . . . . . .  " . .  . 
Leather staking machine, E. Printz . . . . .  . 
Lf'Rther box lid operating devtcf', G. E. 

Benton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

729, 185 
729, 46:1 
729, 192 
729,�79 
728,969 
729, 946 

728,928 
728,938 
728,866 
729 , 4 1 2  

728,8.�9 

HERCULES 
U.e them In your p .. rtlcul .. r work· 

M .. nufactured by 
HERCULES FLOAT WORKS, 

Box 372, 
Springfield, Masll. 

the unique breech • 
when closed. com· 

opening. in frame 
greatly to the neat ap-

pearance of the arm. It keeps the 
sh.ells dry. so that they are not 
liable to swell aad are more cer· 
tatn to work freely. This most de· 
sirable feature is patented and 
controlled by this Company. The 
Marlin Repeater is far In the lead 
as regards elegance of outline. 
perfection of balance. quality and 
finish. I2o·page catalog. 300 illustrations , cover in 9 colors. mailed 
for 3 stamps. 
The Marlin FIre Arm. C .... 

New Havell, Conn. 

WHICH HAS BEEN ADOPTED BY TH E 
[lEADING RAIIROADS,MAIIUFACTURERS.ARCHIITClSAliDBUILDERS. . 

AS THE STANDARD READY ROOfiNG. 
\WRITE FOR TESTIMON IALS. PHOTO PAM PHLET AN D SAMPLES. 

SEA GRIT - �='r:-n�O"P05I1lO. ( WOOL rELT - :::GRANITf. COMPOSmoa/ 

The Best General Advertising MediuIll 
EstiIllates on Application .8 

Letter box, rural delivery, C. P. young . . .  . 
Level and attachment, combined, H. J. 

729, 1 1 0  I � .. ItIiItil�"'i6 
Rates and 

TO-DAY THE GVARA NTEED CIRCULATION IS 85 ,000 WEEKLY AGAINST 57,000 IN 1<)01 

Wolte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lifting device, B. F. Lanham . . . . . . . . . . . .  . 
Light. Se" Electric arc light. 

729,480 
728,941 

Lighting device, L. Erikson . . . . . . . . . . . . . . . 729,303 
Lightning arrester, A. J. Wilson . . . . . . . . . .  729,472 
Line swltcb, high potential, E. M. Hewlett . 729, 172 
Linoleum products, making, L. W. Reeser . .  728,997 
Liquid and gaseous fuel burner, Bain & 

Durhorow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 728,832 
Liquids, apparatus for drawing gaseous, A .  

C. J. Charlier . . . . . . . . . . . . . . . . . . . . . . . .  729,277 
Loading or unloading apparatus, A. G. 

225 F O U RTH AV .... NU.... N .... W YORK LOc:.
le��eite��i� · : : : : : : : : : : : : : : : : : : : : : : : : : :  J.:...., J.:...." J.:...., . I. � Locking hanger, L. Steinberger . . . . . . . . . . .  . 

729,150 
729,098 
729,440 

WESTERN 

Lo('king mechanism, coin controlled, W. H. 
Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Loom. filling replenishing, E. S. Stimpson . 
WI LLIAM L. M I LLER, Advertising Manager 

OFFICE, 828 Marquette Building, 
CHAS. B. NICHOLS. Manager 

C H I CAGO, I LL. ��:::: �:���:: ���::tr:;�mb . 
E
i. �n�;lmp.on . 

(Oontlnmd on ptli/e 439.) 

728,995 
729,006 
729 , 1 02 i 
729, 190 I 

© 1903 SCIENTIFIC AMERICAN, INC.
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Y
. . WO NDER  Acetylene Burners 

ARE T H E  BEST 
Sold by good dealers or write 

oh .. S TATE LINE MFG. CO. 
9th & lOth S�., Chattanooga, Tenn., U. S. A. 

Loom hPddlp framp, R. G. Wil'tnUa . . . . . •  729 , 477 
LooDl, lello weaving, W. TaUant . . . . . . . . . . .  72!l,01 2 
Loom }pt of! mechauiHm, �Illidown{'y & Tom-

linson . • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 
Loom picker checking mt'alll3, ..A. Eaves . .  . 
Loom picker stick chpck, H, M. Smith . . .  . 
Loom protpctor mechanism, H. 'V. Bracken 

728,961 
729,0�8 
72fl,229 I 7211,039 
721),046 
721) , 1 46 
7211,O�6 
72H, 4f)6 
72B,-lOl 

i Send/or 'W00� Catalogue of 
p�re Jaeger A,tkln 

New York: .I 006 Fifth AvenUe 
1 1 55·157 Broadway 

Brookl:rn :  504 Fulton St. 
Boston : 230-32 BoylstonSt. 
Phila. : 1510 Chestout St. 
Chicago : 82 State Sf;. 

AgenCies In Principal Cities. 

MADE $ 1 05 THE FIRST MONTH 

ALLI CATOR 

Loom selvage motion, C. H. Draper . . . . .  . 
Loom shedding llit'challifnn, A. D. Emery . .  . 
Loom shuttle, self thrpading, J. Northrop . .  
Loom warp beam, A. Jobert . . . . . . . . . . . .  . 
Loom, wt:'ft replenishing', I. }1�. P('ck . . . . . . •  
)'Iachinery timing apparatus and alarID, D. 

Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  728, 82 0  
l-Iagnet structure, fipld. H. G. Rpist . • . . . . . •  729,414 
Manhole COVtT, U. E. Burney . . . . . . . . . . . . . .  729,2', 2 
Manure spreader, L. Kniffen . . . . . . . . . . . . . .  72H, lSH 
!\Iatcb ligbter and box, P. C. Scbmidt . . . . .  72S, 9S9 
l\Iatches, tickets, or the like, receptadp 

. for, S. �l. Sbattuc . . . . . . . . . . . . . . . . . . .  729, 429 
�1f'chanical mpmbel's, means for joining, A .  

Newell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  729 .392 
Metal balls, machine for making, II. A .  

Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  729,51 H 
l\Ietal cutting tool, rotary, A. ThH.lt--1 . . . . .  729,5 1 7  
)letals, uniting, J. M. Andprson . . . . . . . . . .  7211, 1 13 
)Iirror, F. J. Jaeger . . . . . . . . . . . . .  728,926, 728,927 
Mold, J. B. Stein . . . . . . . . . . . . . . . . . . . . . . . .  729,439 
Mounm(�nt, :K Scott . . . . . . . . . . . . . . . . . . . . . .  728,993 
l\Ionumf'nt, E. C. Hodges . • . . . . . . . . . . . . . . . .  729,176 
)Ionumcut, S. D. McNeaL . . . . . . . . . . . . . . . . .  729,391 
lIotor, C. Campus . . . . . . . . . . . . . . . . . . . . . . . .  728,860 
)Iotor, B. Hubpr . . . . . . . . . . . . . . . . . . . . . . . . .  729,1 78 
Motor control systf'm, W. H. Pmvell . 728,975, 728,076 
Motor control s;\'stpm, C. E. Bal'l'Y . . . . . . . .  729, 1 1 7 
Mower, lawn, H. F. Schropdpr . . . . . . . . . . .  728,f)92 
Mower rpapillg attachmt'nt, E. A. Johuston . 728,n:n 
Music leaf turlH'I', J. G .  l\Ipzif'rf' . . . . . . . . . .  728,951 
'Musical instrumt'nt, H. H. Brt'linan . . . . . .  72fl,O .. n 
Musical instrument, key actllRted, V. BpR8ipr 729,260 
:Musical instrnments, primary pllf'llmatic 

valve in mechanism for playing, R. 
W. Pain . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  728,966 

�Illstcal string truing dt'vi('p, C.  A. Graham 729,326 
Nail, spike, or other dl'iv(�1l holdfnst dpvice, 

C . Hass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  729,336 
Necktie band fastener, C. ,Yo '1'. Davies . .  728,877 

UNCTUREPROO rpSELFOHEALINCi BICYCLE TIRES f t: NAILS ,TACKS AND NOT LET THE AIR OUT. 

Necktie fast('nf'r, C. E. G lpason . . . . . . . . . .  728,903 
Nut lOCk, H. E .  Rtevick . . . . . . . . . . . . . . . • . .  729,442 
Oil engin", J. S. Cundall !'t a!. . . .  , . •  , • •  , • •  728,873 
Oil, prodncing paint, E. C. Holton . . . . . . . .  728,918 
Oil stone box, J. W. Currier . . . . . . . . . . . . .  728,874 
Ore roast('r, Sutton & St(,plf' . . . . . . . . . . . . .  729,008 
Ore roasting furnacf", J. B. F . Herreshoff . . .  729 , 1 70 
Orf's, mf'ans for trf'ating-, F. D. Gross . . . .  72R , n08 

a! .ALL SIZES 
:::I 

Orf's, roasting, Sutton & Stpel . . . . . . . . . . . .  729,000 
Organs, liqnid prpssnre engitlPs for blow · 

ing, II. Swant(lTI . . . . . . . . . . . . . . . . . . . . .  729 ,238 
Over('hpck crown pif'c(' nttnchmpnt, W. 1\:1. 

Rbeubottom . . . . . . . . . . . . . . . . . . . . . . . . . .  728,979 
Oxidizing organic C"omponnds, 1\.1. Mopst . . . .  729,502 
Packing for piston rods, metallic, C. A .  

Dani!'1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  729. 284 
Packiu!', metallic, R. D. Rmlth . . . . . . . . . . . .  72fl ,001 
Paint or protpctivP composition, E. U. 

B('rtrand . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Mention SCIENTIFIC AMERICAN. 
Painting npparatus, cun, Sf'jnoha & pprktns . 
Painting- ma<.>hinf', ('all, SPjnoha & P(�l'kins. 
Pan Ufter, automatic spriug, T. T. Smtth . 

72!l. 208 
729,012 
72S. 998 
729. 2:l1 
729,029 
729 , 1 67 
728, 828 
729,455 
729, 1 39 

Panoramic eabinet, A. 1\.!. Woodward . . . . .  . 
Paper box, R. H. Hpudel'son . . . . . . . . • . . . . .  
Paper fabric, .r. Arkell . . . . . . . . . . . . . . . . . .  . 
Parachute, C. W. Van Vlt'pt . . . . . . . . • • . . . .  

PA.TENTED. Pl?n, fountain, J. H. Crowf'll . . . . . . . . . . . • . .  

Range of Speed 200 to 2,000 Revo- Photographic dew-loping apparatus, G. J. 

New Type 
2-Cycle Motor 

luttons. Stage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  729.00:1 

4 H. P. Auto. or MariHe, 100 lbs. Photographic shutt('l', J. E. Thornton . . . . . .  729,01 5 

8 H. P. : Auto. or Marine, 175 Ibs. Photographic shut+:Pl' ail' chpck, G. }I�. Fraley 720,Offl 
llanufacturers in search of tbe Photograllhic shuttprs, pnpumatlc apparatus 

best should address for controlling duration of exposure in, 
CUSHMAN MOTOR CO., J. E. ThorntoT . . . . . . . . . . . . . . . . . . . . . . . .  729,flH 

Lincoln, Nebraska. Photographs, pngravtngs, or thl? Ukf', monnt-
__________ in .. , E. Ii. & A. J�. Dpt'P]JRS • • • • • • • • • •  729 , 1 4:� 

OUD AUTO"'OBILE t:!.pRAV BURNER Plano agraffe attachmf'nt, H. Shompr . . . .  729,232 
"' , . ""  Picture apparatus, moving. Marvin & Casler 729.375 

Plctnre exbibitor. J. Q. Adams . . . . . . . . . . .  729, 1 1 1  
PJgmpnt, apparatus for manufacturing 

white, .T. B. Hannay . . . . . . . • •  729,492, 729,493 
Pin. Spe C1oth<,s pin. 

For Crude Oil, Kel'08ene or Guo O u r  Range B u rner Pipe wrench, J. Donaldson . . . . . . • • . • • . . . .  728,881 
hne. Does not vaporize, but for Kerosene or (�a.'ioline. Pipe wrf'ncb , ratchf�t, J. Levy . . . . . . . • • . . •  728,945 
atomizl'S the oil. Plenty of fire. Adaptable to lI.ny range �:rr Pipes, mannfactnrt of, J. K. Smith . . • . . . .  729,099 

(J�"ri�';'3�.w:rC:eo. D. :��k�. ��e
sl��111.1t' . � o Plant', block, J. P. YUlIC"P . . . . . . . . . . . . . . . .  729 ,020 

Bumers for furnaces of every description. J--rlep .no C. O. D. I Plantf'r and mal'kpr, H. L. Johnson . . . . . . .  728,930 Write for Catalogue No. 4 and Testlliloniais. Plantpr, ('orn , J. L. Cox . . . . . . . . . . . . . . . . . .  72H, ..J90 
The Nat i o nal a l l  Burne r & E q ui pm e nt Co. , St. Louis, Mo . Plant,'r, rotary drop corn, Armstrong & 
____ _____ Burger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72!l,�8� 

T H E  TURNER BRASS WORK S 5 7  M I C H I GA N  S T. ,  C H I C A G O .  , 
A L U M I NUM , B R ASS AND B R O N Z E  CAST INGS I 

�tf�ll�d �G .  STAMPING.SP I N N I N G , P O L I SH I N G ,  

ESTIMA TES FURN I SHED O N  S P E C I A L  WORK. 

Scientific American 
Bui lding Monthly 

NEW VOLUME NOW READY 

Planter, st--t>d , A. B. Keplwr . . . . . . . . . . . . . .  729, :lG-4-
Pliers, s<,lf feeding stapling, B. Gastaldi . .  728 ,89H 
Plow nttachmpnt. O. Meister . . . . . . . . . . . .  729. 1 nR 
Plumb or level, C. C. Hummel . . . . . . . . . . . . 729. :l�7 
Pnenmatic dispah'h apparatus, }l�. R� Taisl?Y 729,44S 
Pneuma tic elpva to � fot' cotton, J . 'V. Hicks 72R. fI1 7  
Poke, animal, 'V .  S .  Brown . . . . . • . . . . . . . .  72R,R5:� 
Pokf', animal, A. I{ l'antz . . . . . . . . . . . . . . . . . .  728,n:.;u 
Powdpr rorls, ma('hhw for making incisions 

in, E. Gathmann . . . . . . . . . . . . . . . . . . . . .  72R, R!l!) 
Power appliance, L. B. Holliday . . . . . . . . . .  729.�·1l 
Power factor mf'tpr, O. Holz . . . . . . . . . . . . . .  729,343 
Powf'r transmission, n. ",T. Ruck . . . . . . . . .  729, 26U 
Powpr transmittinA' dp\'icp, O. F. Persson . .  729,405 
Prf'sstng- machinp, tailor's, J. Langton . . . .  729, l n1 
Printer's furniture. J. C. Bovard . . . . . . . . .  728, 845 
Printtn� machhw, )1. RORf'nfpld . . . . . . . . • .  728,982 
Printing macbinp, .teneil . A .  B. Dick . . . .  729,045 
Printing press, L. B. Martin . . . . . . . . . . . . .  728,948 
Printing press fe-pding m('('hant�m, Palmer 

& Denmead . . . . . . . . . . . . . . . . . . . . . . . . . .  729,2 1 4  
Printing pres. inkin!, nttachment, G .  W. & 

W. W. Read . . . . . . . . . . . . . . . . . . . . . . . . .  729. 097 

VOL. 34-JUL Y to DECEMBER.. 1902 Printing press, platen. W. )1. Rockstrob . .  729,22� 
Printing pr('ssps, mt'RIlR for fE-piling bags, 

A Monthly Magazine of Domestic Architecture 
Sumptuously Illustrated 

2 7 5  I l l u strat ions Six Co.ers in Tint 1 46 Pages 
Bou nd In Boards Price, 5 2 . 0 0  p repaid by mal l  

The Thirty-fourth Volume ot the SCIENTIFIC A�E R I CA N  BPILDING MONTHLY more than maintains 
tbe hillh .tandard establisbed by this valuable 1\Iag-.. - I zine It� ,. Talk� with Arch itects "-contribu tions by I the leadmli{' arch Itects of the day ; tt� editoria1 discu�- I sjOD'� of important subjects relating to domest!c ar�hi_ I 
tecture ; and it� many specialized Departments make it I tY�d�ost useful snd most valuabJe publication of its I 
TALKS WITH ARCHITECTS I "A Talk on House Fitting�." by a sanitary expert. 

fr·.J:I����� �RJ����g] ��M���il�����'�r �t� 
Home." Mr. Charles M. Lehean on .. Op'Portuni. 
ties for Decora tive Art." Mr. Wilham Martin 
����s��lfi[o;�i:.:r, ArChitect." Mr. Percy Gri1fen 

EDITORIA L A RTIC LES 

:: ��:alrt����
e:�� �o�:��� !!�%���Ji�;a:r���!::; .. How the Architect Helps the Home.;' U How tbe Householder Helps the House." 

DE PARTMENTS 

f'tc. , to, Palmf'r & Denmf'ad . . . . • . . . . .  729, 2 1 R  
Propt�nf'r, E. R .Ta('ohs . . . . . . . . . . . . . . . . • • •  728,925 
PropE-llpr whpf'I , .T . ".,.. Nowak . . . . . • . . . • • •  729,397 
P1I1I,'y hlnck . .J. L. <II' Y01l • • . • • • • • • • • • • •  729,024 
Pulp or pnpf'r sto('k l'lCI'P('n, O. H. Moore . .  729,R82 
Pump. W. A. Kerfoot . . . . . . . . . . . . . . . . . . •  728. 933 
Pump, Thomas & �Ial'sl9.11d . . . . . . . . • . • . . . .  729,013 
Pump, K .  R GpigPl" . . . . . . . . . . • . . • . . • . • • . •  729 , 1 56 
Pump, n i l', II. Turnpr . . . . . . . . . . . . . . . . . . . .  729,01 8  
PumpR, hottom whpel for bucket o r  con-

vp;\'or, IJ. A.  Rrigpl . . . . . . . . . . . . . . . . . . .  72 8, 850 
P1I7.Zlp. C. L. Rmith . . . . . . . . . . . . . . . . . . . . . . .  729.0()O 
1'117.7.1». R. C. HiI! . . . . . . . . . . . . . . . . . . . . . . . .  729. 1 74 
Pyrotf'hnif's, prpparin,2', N. ])el Grande . . . .  72 8,878 
nail joint. D. P. )[OnTOl' . . . . . . • . . . . . . . . . •  729. 081 
n a l l  joint, W . . T. �Ic(,oy . . . . . . . • . . • . • . • . .  729 , 389 
Rallway hrakp , L. R. Battll' . . . . . . . . . . . . . •  72!l. OM 
Railway contaC"t rlf'vicp, plpf'tric, E. M.  

Hewlptt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  729 . 1 73 
Railway . plpctric, A. N. Connptt . . . . . . . . . . .  729 .1 36 
Rallway , pipet ric, .T. K Pevpar . . . . . . . . . . . .  729.216 
Railway, plp('tric, G. T. & L. Woods . . . . .  729, 481 
Railway oil(n31, �L D. Hanlon . . . . . . . . . . .  729.065 

�:n�::; :��it�m;athi l� ��tl)!�l���:�(:;\�G: ' B'p'r� 72n,388 
tram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  729 . 1 20 

Railway sysh>m . !';Ilrfa('f' contact, W. B. 
Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  729.41 1 

Railway tip ('ntting- ma('hine, A. W. Rarrs 728, R:l5 
Railway traek RtrlH'hu·p . <1. �1 . Ervin . '" 'L'be Garden." " The Household ." U Sanitation ." , 729,089 to 729,m)1 

U H:lable Lore." U 1'he City Hou�e." 6 .  Civic Bet- I Railway track Rtruetl1 l't'. A .  L. G,eorge, terment." " Country Life." " The Flat." " }"'ire I �g�T���!;�' u6tit:aft��nt;.ral1f.?,use.:: F;�Pt':i�i� Rn!lway track struetur(', .T. Hart .
7
.�:?�: . �� i�;g�i i 

U House Suggestions." H Wa]J Papers. " h Tbe Railway traek str11<'1.11r(', <1. H. Parmelee, 
Kitchen." " New B ')oks." " Legal Notes." ..  New 729,089 to 729,097 
Building Patents.'.' U Publishers' Department. " Ra ilways, plow raising means for conduit, 
The SCIENTI P1C AMERICAN BU1LDDIG MONTHLY Rak,;

\ ' ��p �'i�;
e��k�" · · · · · · · · · · · · · · ' · · · · · ·  

729
,
1

3
7 

�����
i
:���8�n�,og;:n��;��fa����::g\�Wd\'i.':{. �"1er!!��� Rake attacbment. E. L. WIck • . • . . . . . . . . .  729,468 

erate price, tOlZether with a cover beautiful ly printed Ratehpt . cylinder wrenCh, . roller, W. H. 
in tint. The illustrations are all made from pbotollrapbs Gporl<e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  728,900 
taken expressly for tbe Magazine and are printed with Razor. H. H. Mintzer . . . . . . . . . . . . .  , . . . . .  729,378 : 
every advant.age of the printer's art. The flans which Refrigerating or like machines, absorber 
accompany most of tbe illustrations presen a complete for ammonia absorption, A. Osenbruck 729,398 
synopsis of each subject and are a unique feature of R<'gister, A. R. Beal . . . . . . . . . . . .  , • . . • • • • •  728,836 this valuable M""azlne. eareful and concise descrip- Retort cbarging apparatus, L. Bertrand • • •  729,259 tlOns accompany each illustration. Tbe. illustrations Revolv<'r, A. Fyrberg . . . . . . • . .  , • . • • • • • • • • •  728, 896 ����glg���'i,'li:��� g:":�::;t�Sa�j����:�.:'rgea��:'i�:: Rbeostat, C . J. Reed . . . . . . . . . . . • • • • • • • • •  728,978 

No .�ense Is spared to make thl. Magazine the leading Riveting macbine, P. F. King . . . . . . . . . • • .  728, 936 �n� 
r���:a�

ts class and of the utmost practical value ROll�� ¥l::;s .�� .  ������' . .  �:�������. :��: . �: 
For �ale by Rotary engine, M. Came-ron . . . . . . . . . . .  -" ' .. 

MUNN &: CO.,  361 B'way, New Vork City :��a��o���i�� , II.- t�i!:,n� . : : : : : : : : : : : : : : :  
aad . all new"dealer" (Continued on page '40.) 

728, 84!l 
72 9.042 1 
729. a!l9 
729,330 I 

YAW MAN fA 
ERBE MFG. CO. 

M:dn Fat:tories and Exet'utiv{' Offices, 

Rochester. N. Y. 

The coat may not make the 
man, but a few coats of 

Patton's 
SUN·PROOF 

Paint 
make the hOUle 

Guaranteed to wear for five years. 
PITTSBURGH PLATE GLASS Co., General 
D istrl buter 8 .  Send for Book of Paint 
Knowledge and Advice (free) to 

Patton Palot Co., 12'2 Lake St. t Blhraakee, w ••• 

Manufacturers' Agent Wanted 
In all 1arge cities. 

Good Staple as 
Flour. 

Sales now 
$20,000,000 year 

in this line.  
We have them 

all b eat. 
Exclusive Agency 

given . 
Life contract. 

Must carry stock 
$1 ,000 to $5,000. 

Address 
CONSOLIDATED UNION HORSE SHOE CO. 64 Sherman St., Chical[o, Ill. 

ICE YACHT BUILDlNG.-COMPLETE details for the construction of Ice Yachts. with many 
¥�A�

t
i".

n
&"'�d����:mk��hu:��:rE;i���·a���f 

a different boat. Price 10 cents each. For sale by Munn & Co, and by all newsdealers. 

SECTIONS-
®. ·E·· Card Index 

c:ont9.inlng five fi1e drawers for 5 x 3  cards. This new 
single tier sf't'tion meets a. gl'nuine demand In providing 
a limited num ber of Card Index drawers fitting pt'rfect-

Iy with our other Sectional Cabinets. 

Dellvered---charg{'s prepalll 
to any point east of the Missolln River. tittea with either flat or round rods, without ; with lock , *9.50. ·Write forfoldtlr US11}�." 

M U R R A Y  
PRICE 

$36.85 

MURRAY 
TOP 

CART 

S E V E N T E E N  Y EARS 
of honest, straightforward and enviable business 
reputation is back of every '· Murray " Vehicle, Har
ne.s and Saddle. And tbey cost no more tban tbe 
'"unknown kind." We guarantee every " MURRA Y "  
Vehicle that leaves our factory against breakage for 
two years. Our line is most complete, consisting of 
Buggies, Su rreys, Phaetons, Road Carts, Road 
Wagons,  B i ke Wagons,  Traps. Spr ing Wagons, De· 
l ivery Wagons, M i l k  Wagons, Mal l  Wagons, Bakers' 
Wagons, Butchers' Wagons,  Laundry Wagons, Pony 
Veh icles, Farm Carts, Farm Wagons, Contractors' 
Carts, Contractors' Wagons, Dump Carts, 

SADDLES and HARNESS 

tr':rer�:r:.�� i"o.ma"N. y��8 °f��elfg-rrlh'i, !.J!�,:;: 
W I LBER H .  M U RRAY MFG.  00 . , CINCINNATI, OHIO. 

AIl tbe Slandatdmachlnes SOLD or RENTED ANY
WHERE a.t HALF MANUFACTURERS' PRICES. 
Shipped with privilege of enmination. Send for Cat. 

Typewriter E m porium, 203 LaSalle St., ChIcago 

For ful l  Information fill out coupon below. or write 

THE EQUITABLE LIFE ASSURANCE SOCIETY of the United States 
. 20 Broadway. New York Dept. No. 29 

Please send me information regarding an Endowment for $ • • . • . . . . . . • • • • • • • • . ' "  . . . .  

if used at . . . . . . . . . . . . . . . . . . . . . . . . years of age. 

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

Address . . . . . . . . . . . . . .  , . . . . . . . . . .  . 

© 1903 SCIENTIFIC AMERICAN, INC.
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are vehicles possessing Style and Quality to which owners poi nt with pride, have 
a capacity for speed that is proven by records, and ample power for hill climb
ing. Sturdy and built for long service, yet carrying not an ounce of superfluous 
weight. May cost 10% more than the cheapest . but will save twice the difference 
in repair bills. Pivotal body bearings, which insure a motion independent of 
the motor, afford the luxurious ease and gentle undulating motion of a brougham 
with the exhilaration of rapid motion.  Handsome in design , superbly finished , 
odorless, noiseless. Hasy to start from the seat ; under perfect control of the 
operator. 

Price $800. vVrite for catalog a n d  name o f  nearest agent.  

NORTHERN M ANUFACTURING COMPANY, 
1105 CHAM PLAIN AVENUE. DETROIT. MICHIGAN. 

Hu p spout: ,  A. B. Kil patl'ick � . . . . . . . .  . Xaw filing machinf', .T. 'V . FnIp;\, . . . . . . . . .  . : Raw gnicip, hand, ,Yo i\li l lpr .  . . . . . . . . . . . .  . 
, �aw patch, hann, F. L. OaliRCh' 1 l  . . . . . . . . .  . 
Haw HPt, C. :\iol'rill . . . . . . . . . . . . . . . . . . . . .  . Haw tightellPl', Suntl! & B(H:::t:wiel,;: . • . . • . . •  Hawing llluehi lH', ;r. T. )ial'Rh . . . . . . . . . . . .  . Hawing lllll t'hil l i' ,  draw cut, H. Fiphl . . . . . .  . Sawing mHehi lH', portahIf' wood, F. T. 

729, :J[)G 
728.Sn:l 
72\). 200 
721) , 154 
72g, !)58 
72D,43G 
72!)':-�47 
729 . 051 

Pa lnwr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 728, HH7 Seales, lllOllIltillg for 8VriHg adjnsting ruds of wpigbing, F. Mulligan . . . . . . . . . . . .  72!\ 207 Scalps, qniek weighing nttachUH'llt for, ::\'1. 1\lanrpr . . . . . . . . . . . . . . . . . . • . • • . . . . . . . . .  Screw driver, L. S Starrett . . . . . . . . . . . . . .  . Scythe snath lIt-mlillg mlH'hille, G. M. }1"'eIllL Sewing maehine lap 8pam felling attach-

72n,a7fJ 
729.01l� 
72,�, Sno 

lllellt, S .  1'. Brown . . . . . . . . . . . . . . . . . .  729 , 120 Sewing machine lH'etUe guide attat'hment, C. 
C .  Cherry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7Zn , 1 :12 

Sewing nHlchilie stop Ilweballism, D . . Mills . 72H,20] 
Shade stop, window, Rust & Faulklwr . . . . . 72g, 984 �haft, ('xtpnsihl(�, 1. ]�pbmall . . . . . . . . . . . . .  72U, :_Wil Shaft support, vphie1p, rl\ II. BenrH'tt . . . . . . 72!l, 1 1 9  Shaving lllug, \V. G.  H.ivers . . . . . . . . . . . . . . 729 , 417 Shearing maehiIw, huydraulic, G.  'V. 8hplll 721), 430 Ships' running light::;, tplltale for, J. L. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 729 . 1 59 Shoe. H. �'i Rch('r . . . . . . . . . . . . . . . . . . . . . . . . . .  729. :)[4 8ho£'. C.  F. Klein . . . . . . . . . . . . . . . . . . . . . . . 72U, B57 SlHw, 'V . Lam� . . . . . . . . . . . . . . . . . . . . . . . . . . .  72B, :�(n Shoe holding devit'P, A . .T. SldllllP1' . . . . . . . . 729,228 Shop tnllgue fa�tellel', M. B. )Iorsp . . . . . . . .  728,H59 Shoe npp£'r fastellc1', "\V. B.  Ellis . . . . . . . . .  72n, :�t)O Shuttle, sl'lf thrpading, J. B. Daudelin . . . 720 , 141 Sign, ehangeahl<" .r . 'V .  CU1'ripr . . . . . . . . . .  728, 875 Skirt hohh'J', adjustable, J. L. Nicholson . .  729,208 ,,;le<l. II .  G.  AI. Howar<l . . . . . . . . . . . . . . . . . . 728. H22 
Sliding jaw '\TPIWh, O. Gehauer . . . . . . . . . .  72H,155 Smoke enmmming ftH'nucp and c.hlllllWr regu-lator, thpl'efol', F. A. ]\:il'hy . . . . . . . . . .  729,188 I �:�����rl:l�'��,a�hiI��', �������l &'  S'T;lit'l� ' : : : : : : : :  +�g:�gt 

I Xnlp, nlPtai shtw, ]'J . G. Lutz . . . . . . . . . . . . . . 729, :�71 �oull(l producing rC'cords, making, F .  'Y. II. 
I (nay . . . . . . . • . . . • • • . . . . . . . . . . . . . . . . . . .  728, 807 

_____________________________________________ �p('da(·le 01' (';\T('gluss mounting, I . Fox • • .  72H , l G2 
". t, manufadure g'e:,1"fi 
anri ilo(iies suitahle for 
:t\l purposes. 'VI': :t\fiO 

,-: .... .,,--+01"'"-- f��
l
ni;I�P:���Sp:r�

d
or(:�:l 

tht; parts for a ga�ohne 
01' �t.":'1ll ri,g-. �ee 0111' 
Jatf' (�ab.loglle, FREE. 

.. -.... T'iIii���:: .... -t1r-.. NEUSTADT. 
PERRY CO •• 

S26-830 S. Hith St., 
ST. LoUls, :Mo. 

('liM;. T. lToWF. & ('0., 51 Hudson St. :New York, Export Agents. 

DRY BATTERIES. -A PAPER BY L. K. 
Bohm, treating of open circuit batteries, historical dry 
���t:�::sbarl���I·�01{lr'sbt;�\��ir�· a�JI���

e
��cPe

a
:�

er
61 dry cells. Witb three il lustrations. Contained in �CIENTIFIC Al\I �H.IC A N  8FPPLEMENT, No. 1 U U l .  Price 

10 cents. 'ro be had at this office and from all news
dealers. 

C R I M Y H A N DS ? 
(�re-8olvent instantly dissolves and removes 
muchine grease. paint and ink. Miles ahead of 
soap. Harmless. Antiseptic. By mail, prepaid. 
l ac. and �ac., stamps. Sample free to dealers. 

Correspolldence sulicited, 
THE U T I L ITY C O . ,  2 2 7  Greenwich St . ,  New York· 

We have the large�t automo-

� bile exchange in thE' U. S. New 

� and second-hand machines of 
every mal.:e. Gasoline runa-

_ bouts. e100 to el\.I)O. Touringc�rs, �Iectrlcs 1350 up. $750 to '3000. Steamers e250 uP. 
Winton Searchmont Aut9car Waverly 
National Locomobile CadIllac Rambler 
Packard Oldsmobile . M'.lrray . mllny otherM 

Every machine guaranteed In perfect condItion. !,h?tos 
of the identica.l machines in stoCJk and full deserlptlOns 
free for the asking. AGENTS W ANTJi;D . 
MEAD CYCLE CO., Dellt. 5 9 X ,  Chicago. 

�vpda('} t 's, .J. C. 'VeIls . . . . . . . . . . . . . . . . . .  729,247 �I )( 'pjl llwdulIlism, variable, A. A.  De Loach 72!l, 28:l 

! �g:�:ilt�).J" 
l
���:. l��;i�;�;h:g TS�;h�17�1.can • • . . . • . . 728, 884 

. �pindlps, lIlPllllS for cOlllweting spool� or hnhhins to, F . •  T. Rahbeth . . . . . . . . . . . . .  72 9, 095 :-;pinllil lg "pin<ll". A. j.] . Rhoade" . . . . . . . . . . 72\).221 �pi1 l l l iHg 8tOp motion, 'V .  G. MOl'l'isoll . . . . . .  729, 384 :-;pra.vinp; dl'viee. J . W. Flow . . . . . . . . . . . . .  728. 892 1 Spring frHme, ]1� . A. Hall, .Tr. . . . . . . . . . . . .  72H,BH4 Xprillklpl' ht'ud, P. Evans . . . . . . . . . . . . . . . .  729, a06 Stump mill, .J. A. & .J . 'V. Shit-Ids . . . . . . . . 728, U!)!1 Stamp SV'1ll guidp, hattpry, J. n. Ih�lHI.r . . . 72!J, H19 Stpllm hoiler, Hradlpy & Spllter . . . . . . . . . .  728, 847 Steam lJoiJer for lo('omobilps or otll i ' l' ma-chi lH�S, "T.  N.  H('�t . . . . . . . . . . . . . . . . . . .  728, 840 Steam boilP1', 'vater tuht', H. SPt' . . . . . . . . . 728, 9Hn 

Best Amert'can Made Motor Steam engiIlP. W. Slltelilf" . . . . . . . . . . . . . . .  72\) . 1 07 Steam engine and ])rpsstH'e ae('lllul1lator therefor, comp('llsating, 'V. C.  BrOWll . 729, 268 

It is  now thoroughly under1'tood among automobil ists everywhere that no machine made III this country can 
equal C O N RA D  Gasoline ll'lotor V e hicles for simplicity, durabiJity. speed, safety and economy. The::3e vehicles are beautifuJ l y  finished and give the 
greatest sat isfaction everywhere. J llustrated descriptive bookl£::t free on application. 

Steam gmwrator, .1. H. PePien . . . . . . . . . . . . . 72B, 402 Steam mpter, C. l�. Sargent . • . . . . . . . . . . .  729 , 5 1 1  Steam trap, l\:oPhler & :Mouahan . . . . . . . . . .  729, 359 Stpam trap, 'V. n.  Powell • • • . . . • . . . . . . . .  729, 50n 

��;I\�O\�t
ie

���b;� :�' . .  �(:'� ��I:I�� . : : : : : : : : : : : : : :  ���:i�� StoPllP1'. See Bottlf' stoppel'. Stol'agp hatten', R. Darling . . . . . . . . . . . . . .  729 , 1 40 Stove, dowmlraft, 'V. F. W()lfe . . . . . . . . . . . . 72B,028 Stoves, gas burning attachment for ('onl cooking. H .  C. Steinhoff . . . . . . . . . . . . . . .  729, 233 StraiIw l' hplt, C. }<JdgPl'ton . . . . . . . . . . . . . . . . 729,296 Surgical applicator, Ridgway & Builp,\' . . . . . 728, 980 Hwift llrlH'kpt, 'V. rL 1\lol'l'h;on . . . . . . . . . . . .  729, 084 SwingletJ'P(, clasp, O.  LOl'PllZ . . . . . . . . . . . . 728,H47 Switch easing, moisture proof, ]<J. L. Ethe-ri<lgf', . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  729.304 Switch eontl'ol nweha1l i�lll, P. L. Clal'l{ . . . 729 , 134 SWitclWR, mec-hanisIll fol' oJWl'atillg Stulll or rotary, ,,�. A. Hal'vPY . . . . . . . . . . . . . . .  . SYJ'i l lgp, hypo(lermic, rruglialnH' & Stpl1pr . .  . 

C O N RAD M OT O R  CARR I A G E  C O . ,  Buffalo , N . Y . :t:��!;�����1' (�)����;1 l�' (�I·gi�p�\;.rLil�
i
��;���(��Hi l; : :  

729. 335 
729. 01 1 
729.432 
729. 45!l 
72!l . 1 45 ---------------------- THp, h(>(>1' ki'g', n. ::\[. J·�ckpnwiler . . . . . . . . . Taps, constrlletioH of high pr('ssm'(� Wll tpl', 

VV M AT I S  S C H A P I R O G R A P H *) ?  W. Rr,ull(')· . . . . . . . . . . . . . . . . . . . . . . . . . . . 728. 848 . rppll'gl'aphy, If. A. Howlal ](1 . . . . . . . . . . . . . . .  729,420 

9 
SCH A P IR O GRA PH is the latest up·to·<late multi·copying device. the one, reproclucing black penwritten copies; also purpl3 from type-writer and pencil, without printing ink or stenciL 

No press. no washing, 20 reduplications in a minute ; limit, 1 ;j O  facsimiles from one original. 
_ Durable for years. 

� _ Price for Compl ete Apparatus, cap-size. $8.00. 
� *) To Prove that the �cbapirograph is Buperior to any other duplicator, we are willing to 

send this outfit at o u r  risk, by express on :i days' free tri al.  No obligation whatsoever to purchase if found unsatisfactory. 
THE S. A. SCHAPIRO-GRAPH CO.,  �6;'i BRO A D W A Y ,  N EW Y O R K .  

TI'I('g1'al)h��. wiI·plps, . . 1 .  F.  Kiug . . . . . . . . . . 729, 4!)7 TelpphollP lock, 'V. H. Seott . . . . . . . . . . . . . 728,D94 Tt'lepholw rt'et'iv('J' holdpr, A .  J. Briggs . . .  729,2H7 Tt'lppholiP SystPIll sig-Iull dpviee, E. P. Baird 728, S:�� Tel('pholiP toll slot nw_('llhw, 'Y. S. 1'a('a . . . 728,D64 Tlwl'lIlO eh�ctrie gellPrH tOl', A .  rri�sipr . . . . . 72H, 1 0 8  
Ti ll' flooring', C.  P. Capen . . . . . . . . . . . . . . . . 729, 1 28 Tilp forming apparatus, .T . Shpl'lT . . . . . . . , .  729,431 rr il't', eomp1'Nlsihle vphidt', n . P. l"eistpr . . .  72!), �] 1 

--:::::::::::::::===::::=====:::::::;T;;;��-;:---;;;-;�;-;--;�;;_;:-�������� Ti J't' valve eOllllJ ing, IHlemuatic, A .  B. Cat-
;' B O AT B U I L D I N C  SYST E M .  "' i I": .. :��\;�.el .. .  

1;' .. . ii . . .  (;I;';�� · : : : : : : : : : : : : : : : : :  ��g:m STUDEBAfiER 
ELECTRIC 

AUTOMOB I LES 
Jl{o Expert Chauffeur Jl{eeded. 

Can be Run Any Day in the Year by Any Member of the Family. 
Wide Tonring Radius. A Succes�ful Hill Climber. 
Smooth Operation. Reliab le Brake Control. 
(;reat Strength of Construction. Quiet Running. 

Can �r!�� �:l�alfy �:fIe��������� ;:�����!t���sr;�
t
o�� ;

i
:;k��adS. 

�
ires 2(;0 ft. of oak. "'''hacm. improving, C. Reimann . . . . . . . . . . 72n , 2 1 8  

To build this boat re- I TiI'P . whpf'l ,  .T. 1'. J)onovan . . . . . . . . . . . . . . .  72!l , 1 44 

pres��' �laK
i
i:; t:'a�(t �!:::!�:! (·�;�;)di���t�.�iI}:, (�� �f�i��·n����I� . : : : : : : : : :  +�g:��� ware and pah]ts, and Tongs operating m(�chanism, H.  A ikpn . • . .  729,251 a �et of our $.l�, Pat� Tongs, tubing, 'V. II. DmYlling . . . . . . . . • .  729, 2H4 ���e�: ��� �gt�ar�f!:rg.f ���r:: �1e��' a��r i�1u��e: :1;onglH' snpport: .vp?ielC' , B. (;. �1(:'�T<l(,1l . • . .  728. 870 

C l te 'Set of workine: illustrations and' inf4truc- l ool holding dLv}c(- .  'V . R. 1: O\\lc I . . .  , . . . .  72tl , :n O 

ti���yeWhich anyone can build a Launch or Row"Boat Tool stock, .J. . G . . Ternh�'rg ,� . . . . . . . . . . . . . . . . 728. 92H 

for one-eighth the factory price. We build complet ed Ton'h, f'llgilleer ' s ,  A .  1\. .  )' l)l111g • • • • • • • • • • 729,250 
boats and knock-down frames. Particulars, address 'L'oy . F. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . 728, 861 

B R O O K ' S BOAT M F G .  CO., Ltd . ,  Bay C ity. M i c h i gan .  �::;:: �: � .. ,'Ji'!:��Y . : : : : : : : : : : : : : : : : : : : : : : m::�g 
GAS Toy canliOll , E. N.  Tuttle . . . . . . . . . . . . . . . . . .  729 , 45� ENGINE rrO,\T whepl, J. C. ",Tdh; . . . . . . . . . . . . . . . . . . . 729,246 . .  Traill stopper, Slwppard & Ro�e . . . . . . . . . .  729, 227 

Transmitter urIIl, 'Y. Kaisling . . . . . . . . . . .  . rrruy, extem:;ioll, 'Y. �laxw('ll . . . . . . . . . . . .  . 

728. 970 
729 . 1 R �  
72H.078 

16N ITERS Tnu\.;���me.r�: . ��'.
I')' In� . .  

t
.
h
.'� . (�'.I:I:\l� . �:: . : L . S: 

B EST M A D E .  T1'ee�g�ei�c-�:�:_:rh�;�l�l���. �l.ll.d 
• •  S.h.l�l�i.n.� .���'�'� 728 , 886 LATEST TYPE.  

For Marllle, Alltomobi]e o r  Stationary Tripod, 'V. C. Dickprsoll . . . . . . . . . . . . . . . . . .  ·729.2!)1 
Enghl��. Fully (�l:am.nteed. rrripod lwad, ]lhotogl'aphie instl'unH'nt, ]1" A .  -Write for Circular. Rohhins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

The (la .. Il�le & Ftll�h Co., 11I'olle,\�, F. Lph l'Ill Ull11 . . . . . . . . . . . . . . . . . . .  . 
233 E. Clifton Ave. . Cineinnati . Ohio Tl'ollp,\T wlH'Pl, "'1. E. RyPl' . . . . . . . . . . . . . .  . 

TroUp)" whed and holdp .. , l�� . D. )IOOll • • • • • .  rrl'ollt'y whppl ht'n ring", (�. ]1] .  Cha]lman . . . .  . Tl'olling hook. A. I-I. Smith . . . . . . . . . . . . .  . WIRELESS TELEGRAPH Y.- SelEN-

72\1 , 52 0  
72!l , a6(i 
729.421 
72\).082 
729. 1 �O 
72!l , 4:_�5 
728, 957 
728. g08 

TIFIC AMERICAN SUPPLr�MK�"-T Nos. 1 � 1  :� , 1 :l '.! '1 ,  
1 3':.!� and 1 3·.! 9 ,  contain illustratpd articles on  tbis subject by G. Marconi. Additional illustrated ar�.ic le8 
by other authors are contained in SCIENTIFIC A �J li:RI
CAN SUPPLEMENT Nos. 1 1 24, t 1 3 1 .  1 1 .,. ,. ,  1 1 n ·.!,  
l '� l " ,  l � H '. 1 2 1 9 and 1 3 ' ... . These papers C')I1-stitute a valuable treatise on wireless tele.lZ-raphy. Price 
10 cents each from this office, and all newsdealers. 

Volt Anun.etE�rs 

Truck . .T. C. ::\1001'e . . . . . . . . . . . . . . . . . . . . . .  . TI'11 ('k lJol:-:ter, car, E. Cliff . . . . . . . . . . . . . .  . Tl"w'k framp railway curs, s,ving motion 
fol' • •  T. ::\I. HUlISl'll . . • • • • . . . • . • • . • . . . . . •  729, l nO 

Trullk , · hll l'pau 01' d l'f>sRPr, A. W. ·Mopde . .  72n. :�SO Tl'lIss. IlPl'll inl , C.  R. Tllrner . . . . . . . . . . . . . . .  72fl , 0 1 7 Tng I'Pil lfol'(,pml'nt, harness. D. W. Hawkins 72R,flH � Turhinp motor, .J. ]'J. Sheriff . . . . . . . . . . . . . . 72fl , !) 1 � 
Tll l'hi llP, stt-':nIl ,  C. A. Parsons . . . . . . . . . . . . 72H , 2 1 !l  
'l'Y fl(' writi 1 1  I!, maeliine tahnlating devicp, 

P k t ·  b t l h f 1". X. 'Vag-BPI' . . . . . . . . . . . . • • . . • . . . . . . .  72 9, -t57 
OlIr complete R:

�c��ti::���fl��e �a� t�p!��i��'our New York a.g� p�a����al �se.a�:Jg:i;:;an �� ��ur:;l V;t ('C'inp Rhiehl; A. R. Dorman . . . . . . . . . . . .  72fl , 2na 
Repository, Broadway and Seventh Av., corner 48th St. ing batteries, electric lig'ht. tefePhone and Vll lvp , 'V . G. "Tilt'lOll . • . • • • • • . . • . • . • . . . . • •  72!), 027 

STU D E BAfiE.R . BROS. M.FG. CO. other circuits, etc. Also. Voltmeters and Va lv(', 1-,np;in""1" 8 hI·lIke. M. Corrinl'toJl . . . .  72n. 044 

Fn�tory & General Oml'e� SOlJTII BEN D, IND. Ammeters for general measurements. Yll lvp ,  pqnalhdlig ois('haI'ge hl'akp, FrHzer 
',f1rSendfor Circu/ar. & W"ikly . . . . . . . . . . . . . . . . . . . . . . . . . . . . 729 , 1 53 

tt:::t��;�ot:r:et=tl:�����e�: L. M. PIGNO]JET� Valve'. gate, S. R.  Jac-ohsPIl . • . . . . . . . . . . . . . .  72H , 1 81 

�:::::::::::::::::::::::::::::::: ....... :::: .... �_:..:.:..::�80�Co�r�t�la�n�d�t�St�r�e�e�t:... __ �N�e�W�y�O�
r�I<�.�N�y�. Valvp g'PH1', ,.T. T. }<"'pnton . . . . . . . . . . . . . . . . .  721), :113 

Valve gpar. cnt off', .T. �' .. Van Tu��l . . . . . . .  72 D, 244 Valve', st.eam f'ngine, P. B. Relchps . . . . . . .  728, 838 

Th e Waterless Knox VUllol'izel', .J. H. Valentine • . . . . . . . . . . . . . . .  729, 01 D Vault, llll l'ial, G. Bolser . . . . . . . . . . . . . . . . . .  729, 262 Vehi('lp, . ,T. Cumm-ings . . . . . . . . . • . . . . . . . . . . .  728, S72 Vehielp hrai<p, 'V . M. Mason . . . . . . . . . . . . . . . 728, fl4f) 

S I M P L I C ITY 
R E L I A B I L ITY 

C O N V E N I E N C E  

Vphich' driving nw('hanism, P. Synnestvedt .  72 9 , 0 1 0 Yehie1e .l uck, n. P. F. Rpnpenhag(�n . . . . . . .  729. 4 1 5  Vt'hiele l ife guard, A. Hardy & D. Voss . . .  728, 9 1 0  Vphiele running gpar, H. R. Atkins . . . . . . .  729,O:n 
Vehicle wh('el, W 1\I(,rriROli . . . . . . . . . . . . . . .  721), 385 

The success of our patent air cooling f!\ystem has been thorough
ly demonstrated in years of use. �I any detai!s improved in 1903 car. Catalogue on application. 

Vpntilator. SPt' Car YE'ntilator. ViIwgar genpratoI's ,  automatic feeder for, 
H .  ]'�rings, .Tr . . . . . . . . . . . . . . . . . . . . . . . .  . ,risp, E. H . ·  Byt'l' . . . . . . . . . . . . . . . . . . . . . _ . . . . . . 

KNOX AUTOMOBILE CO., Volt amp('l'e m('ter. R.vpinski & Davis . . .  . 
Main Office and Works. SPRINGFIELD. M ASS. ��::'��fl��tk';:!. al�t(:)l���r;l��nc . . .  ����('� . : : : : : : :  
N EW YOR.K AGENCV :-H. M. Davis, 146 West 39th St. 

I 
"rashing apparatus. W. Forger . . . . . . . . . . .  . 

BORTON AOENCY :-Reed-Underhil1 Co . •  41 Stanhope St. "�3shing runchirH', N.  G. Nllnn . . . . . . . . . . .  . 
SAN FRANCISCO AOENCY :-Nat'l Automobile and Mfrs. Co. "rashing machiIw, I.  Marks . . . . . . . . . . . . . .  . 

26 Fremont St. 'YastC' and overflow fixture, L. Kosiol . . . . . . 
PH ILADELPHIA & PITTSBURGH AGENCIES :-Banker Bros. Co. I 
CHICAGO AG ENCY :-A. C. Banker, 456 Wahash Ave. (Contmuea · on page 441.) 

728. 895 
728.808 
729, 422 
728. 8117 
729.072 
729,05rl 
729.nS7 
729. �7:l 
729.�60 
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Inventor Greatly Benefited 
by the I.  C. s. 

\Vhen I enrollcd in t h e  Electrical Engi
neering Course o f  the Intern ational Corre
spondence Schools,  Scranton, Pa. , I was a 
toolm aker. I soon perceived that the 
I. C. S. was a valuable combination, very 
use ful and ins tructive alike to the beginner 
and to the scholar. I h ave m ade continual 
use o f  Iny Course in working out my pat
ents and inventio n s .  The i n s t r u c t i o n  
deals s olely with subjects nece s s ary and 
useful in practice. I would recommend 
the International C orrespondence Schools 
t o  every ambitious mechanic th�t i s  desir
ous of obtaining a technical kno",le<lge of 
his trade. L. F. BOGlA. JR . .  

1825 N. 31st St . •  Philadelphia. Pa. 

Our new free booklet, " :rOOl Stories of Success," 
gh·es the names,  addresses, and advancement of over 
a thousand other students ,vhom we have placed en 
the ruad to progress and prosperity. Eyery student 
of the 1. C .  S. is entitled to the assistance of the Stu· 
dents' Airl Department i n  securing <J.dvancement or a 
new positio n .  Start TODAY to rise 1 - Fill out and 
send i n  1Ih e  coupon NOW! 
• • • • • • • • • • • • • • • • • • • • • • • •  • • : I n ter nati ona l  Correspondence Schoo ls, : 

Box 942,  Scra nton, Pa. • • 
• Please send m e ,  free, the bookl et, " '100'1 Stories of • 
• Success , "  and explain how I can qual ify for 

• the position marked X below. 

• 
• 
• 
• 
• 
• 
• 

__ Structural E n g i n e e r  
_ M e c h a n i c a l  E n g i n e e r  

M e c h a n i c a l  Draftsman = Electrical E n g i n e e r  
_ Telephone E n g i n e e r  
_ Steam E n g i n e e r  

M a r i n e  Eng i n e e r  

Civi l  E n g i n e e r  
Surveyor 
M i n i n g  Engineer 
Architect 
Text i l e  Designer 
Chemist 
Bookkeepe r  

: Name ___________ _ 
• 
• St. & No. ___________ _ 

: City, _______ State _____ _ 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• • • • • • • • • • • • • • • • • • • • • • • • • • 

The Balanced Motor 
Employed in  all Hayn es-Apperson cars i s  of  the famous double cylinder type which has proved its su
periority over all other forms. rl'bis motor was de
signed for automobiles by The Haynes-Apperson 

fa�W���fi�;����f����r:�c�:�vye�a:u!:c�iire�!).
e
ai! 

tried to imitate this construction, but have produced notbing equal to tbe original. 

Patents Cover t h e  Th ree-Speed Transmil'ilsjon, 
tbe lll ost Distinctive Featnre of the 

H aynes-A ppel'son Car 
'!'his transmission proC' uces the various speed chaT Jes in easy stages, without the jerky motion (�haracteri ;tie of the French gear, and is more flexible under all r md conditions than any other automobi le speed cbanping device in existence. It has been consHoItently developed through te:.J. years of hard serviee, and has been more thorough ly tested under aIJ conditions than any oth er transmission made. 
S h o u l d  this b" of interest, we sball he gllld .... 

tell you mo]"e about it. !'Send for our liter::n ure 

THE HAYNES. A PPER SON CO. , Kokomo. Ind. 
( T he Oldfst Buil-ders 0.1' Motor Cars i.n Amel"ica) 

.:-.rational Automobile Mfg. Co., San FranciHco, agpnts tor Pacific Coast, branch store. 381 to 38,) Watash A"v-e. 
Please mention the SCIENTIFIC AMERICA� when you �ommunieate with m •• 

MACHINE No. '18. 
Range 27§"-4 in. R. H. 

-

machine is tlle regular hanrl maehine wp
with a power bast:', pinion, l'olmtershai t, 

can l)e w<)rkul as an ordilmry powt'r 
or taken from its hase for liS" liS a 

machint:'o Leng·th of pipe haJp\; t'il easily in small room. I l lus�rated eatalogud _prIce list free on applicatIOn. 

TH E  C U R T I S  & C U R T I S  C @ . ,  
6 Garden St., BRIOGF:PORT, .ON .... 

I , '. 

50 Y E A R S '  
E X P E R I E N C E  · · PATENTS 
TRADE  M ARKS 

DES IGNS  
COPYR IGHTS &te.  

Anyone senn ing- a !'ketch :lnd descrintion may 
quickly a8�ertain ollr opinion free_whether an invention IS probably p:ltentable. t_;ommunications 8trictly conftden tin1. Handbook on Patents 
sent free. Oldest, agency for �ecurin,2" patents. 

Patents t.aken through Munn &. Co. receive 
spec'ial noNce . wit.h ont ('h flr!!e. in t .he 

Sti�ntifit }fm�ritan. 
A handsomelY· illustrM,ed weekl\". Largest cir� culation of auy scientific jOUrIui.1. Terms, $3 a year : four month " $1. Sold by all new�dealer8. 

MUNN & CO , 3S 1  Broadway. New York 
Hranch Office, ti2fi F St • Wasbington D. C. 

© 1903 SCIENTIFIC AMERICAN, INC.



JUNE 6, 1903. 

HENR Y CAREY BA IRD & CO., 
IND(!STRIAL PUBLISHERS.BOOKSEJ"LERS & 1 M  PORTERS, 

8 1 0  Walnnt St. , Philadelphia, Pa. ,  U.S.A. 
IT OUr New and Btvistd Oatalooue of Practical and 

Sctentillo Books, � pages,}l"" (Ma1l 15. 19(3) ; a Catalogue of Rook. on Mew,utlH'(1JI mintno, Prospecting. Mineralo(/1/. 
OeolO(1Jl. Ass,,1Iing, Anal1lsis, etc.; a Oata/orue oj Book. on 
Steam aoo tM Steam Engine. 1I1acMnerv. etc.; a CataloglU 

(if/I:'::'" o�f..�'h"a���,g�J!���e�J::'��� 
e1'eru branch of Sc';enu applfed to the A rt8, sent free and 
tree oj postage to anyone in any part oj the world who 
wUI furnish. h.is address. 

I Print Illy OWD Cards 
Circulars. newspaper. Press. S�. 

�e
; r��'1sS1:"IOn�'I!I:���y o���: 

Type settin" easy. rules sent. Write 
fo:: l'&.talog, preBses, type, paper, etc., to 
factory. The Press Co .. Meriden, Conn. 

ROSE POLYTECHN IC  INSTITUTE 
Tel"J'e Haute. Ind. A Collt'ge o f  Engineering. Mechanical, EI�ctrlcal, Ch'j( Engjn�rin2: ; Chemical course, Architecture. Extensive shops. Modern l y equippt'l'l laboratories in every department. E:.I:penses low. 21st ye .. :Lr. For catalogue address 

C. L. MEES, PreoideDt. 

T R A N S L U C E N T  FAB R I C  
fo�·qu&lled S KY LI  C H T S �\':r0!!:�. 

Guaranteed not to crack, break or leak, while freely admitting Ilght. J���:�::!::ft�":t �r;:'be:lt�alha:: �T:s
e
��

s��'ii can be put in place by &I!Y workman. 
The General ElectriC Company has already pnt In place lm.OOO 1Iq. ft. at Its Schenectady shops ; also used by U. S; Government, rallroad corporations, larJre manufacturers. etc. 
ar JU8t "" valuabU jor a small Bk1Jltaht in a low·cost MUS8 as jor tM bioofst factoT1/. Blllfider. and other 

moderate U88rII are -SPEOiALLY invited to write to 'US jor detailed InJannatl,,... 
TRANSLUCENT FABRIC CO., Qulacy, Ma ... 

Made of line cloth, exactly resembling fashionable 
linen goods. 10 collars or 6 pair. cuffs, 25C. (BII mailBOc.) Ko w=d%y Work. Whoa lOlled DIIc&r4. 
Rever.lhle Collar Co., Dept. 3, Boston, Ma88. 

A-W I'ARER 
MannCactory Established 1 'J81. 

LEAO PENCILS. COLORED PENCILS, SLATE 
PENCILS. WRITING SLATES, INKS, STATIONERS 
RUBBER GOODS. R ULE RS. ARTISTS' COLORS. 

78 Reade Street, New York. N. Y. 
GRAND PRIZE,  H i ghest Award , PARIS,  1 90 0 .  

EveryMechanic 
Sh.ould Own It. 
M o ntgomery & C o . ' s  T o o l  Catalogue 
which Is thoroughly up-to-date. 7IM 
P?e

e
�t

a
�

d
�!�f�g��s�::�s. 

SOli F�I��T.ft�}lER�e�� \�O�k City. 

The LIght R.unnlng YOST is easy to operate. 

Its Beautiful Work is easy to read. 

Our Unusual Catalo.ue is easy to understand. 

Wh.1I not .....a jor tM UNUSUAL OATALOGUE 
and learn of the BEA UTi FUL WORK anne b1l 
tM LIGHT RUNNING YOST ' Sent jree. 

YOST WRITING MAC H I N E  C O . ,  2 4 6  B'way, New York.  

The Superior Dome Furnace 

Scientific A1nerlcan 44 1 
Water closet and apparatus connection, G. 

�'. Ryan . . . . . . . . . . . . . . . . . . . . . . . . . . . • . •  728.985 
Water purifier. G. M. Davidson . . . . . . . . . .  729. 286 
\Vater sottening apparatus, W. Boby . . . . . •  729,121 
Water tube boiler, d' Almeida & Guimaraes 729, 112 
Weaner, calf, A .  T. Keech . . . . . . . . . . . . . . . 729, 352 
Weighing tea, etc . ,  apparatus for, J. P. 

& G. M. Stubbs . . . . . . . . . . . . . . . . . . . . . .  729.007 
Welding compound. M. P. Shafer . . . . . . . . . .  729.428 
Wheel. W. H. Hendrick • . . . . . . . . . . . . . . . . . .  729.068 
Wheel fender. D. Boothe . . . . . . . . . . . . . . . . .  729.263 
Winding machine btop motion, T. H. Rush· 

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  728.983 
Window corner post, transom bar, or mul-

Uon, P. Ebner . . . . . . . . . . . . . . . . . . . . . .  728, 885 
Window jamb pockets, tool for cutting, 

F. H. Borden . . . . . . . . . . . . . . . . . . . . . . . . .  728.843 
Window or other frames. means for Recur-

Ing glass In. E. Fabry . . . . . . . . . . . . . 729. 148 
Window .creen. H. Lange . . . . . . . . . . . . . . . .  729.498 
Window screen. adjustable. B. C. Rockwell 729.419 
Wire holder. C . L. Packer . . . . . . . . . . . . . . . . 729.212 
Wood. obtaining Impregnated. G. F. Lebloda 729. 362 
Wool washing appara tus, ra w, Haas & 

Baruch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  729.333 
Woven fabric, C. H. L. Hanson . . . . . . . . . . .  729, 1 61 
Wrapping machine. O. Tyberg . . . . . . . . . . . •  729.454 
Wrench, C. S. Bonney . . . . . . . . . . . . . . . . . . . 728. 842 
Wrench. M. J. Fltzjerald . . . . . . . • . . . . . . . • •  729.316 
WrenCh, G. McKercher . • . . . • . • . . • . • . . . . . .  729.ri04 
X·ray tube, J, O. Heinze, Jr . • • • •  , . " "  I • •  729, 166 

DESIGNS. 
Rng, Eo T. Brundage • • . . • • • • • • • .  36.334 to 36.339 

TRADE MARKS. 
Antiseptic po .... der.. certain named, E. D. 

Swenk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40.436 
Beer. Davenport Malting Co . . . . . . . . . . . . . . . . 40.441 
Beverages, certain named, W. A. Megrath • • .  40,440 
Bitters, E. Martlnazzl & Co. . . . . . . . . . . . . . . .  40,439 
Boots and shoes, leather, Guthmann, Carpen-

ter & Telling . . . . . . . . . . . . . . . . . . . . . . . . . .  40.432 
Butter workers. M. T. Wilkins • • . . • . . • . . • . .  40.463 
Candle •• G. W. Schwllle . . . . . . . . . . . . . . . . . . .  40.444 
Cauned goods, certain named, H. C. Baxter 

& Bro. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40.446 
Cigar. and cheroots. E. Sprungll . . . . . . . . . . . . 40.442 
Dairy products. certain named, McDermott 

Bnnger Dairy Co. . . . . . . . . . . . . . . . . . . . . . .  40.445 
Fasteners, certain named metallic, Llnder-

• man & Blnz . . . . . . . . . . . . . . . . . . . . . . . . . . •  40.459 
Fertilizers. Swift �'ertillzer Works . . . . . . . . . 40.434 
Flannel piece good •• J. C. Milne . . . .  40.424 to 40 .426 
Flour, T. H. Thompson Milling Co . . . . . . . .  40 ,451 
Foods, breakfast, Ready Bits Corporation, 

40.447. 40.448 
Foods, certain named prepared cereal, Veana 

Food Co. . . . . . . . . . . . . . . . . . . . . . . .  40,449, 40,450 
Game article., Brlst Company . . . . . . . . . . . . . . 40. 421 
Gas mantles, incandescent, W. Welckert . . •  40,458 
Gum, chewing, J.  Minor . . . . . . . . . . . . . • . . . •  40,443 
Hats and bonnets, Warren Featherbone Co . •  40,42� 
Insecticides, Peerless ManufactUring Co. • . .  40,435 
Meats, fresh and cured, Dunlevy & Brother .  40,452 
Medicines, certain named, T. F. E .  Fagan . . . 40,438 
Medicine •• dy.pep.la. M. D. Batchelder . . . .  40. 437 
Metal.. readily fusible. B. H. Seabury . . . . 40.460 
Music, sheet, J. V. Braun . . . . . . . . . . . . . . . . 40,423 
Overalls, blouses, coats, and pants, Standard 

Mfg. Co. . . . .  ' .' . . . . . . . . . . . . . . . . . . . . . . .  40.429 
Packings, certain Damp-d, Turnpr Brothprs . .  40,433 
Periodical or magazine. Bobbett & Kegrize . 40,422 
Petticoat •• ladles' . M. Bernstein . . . . . . . . . .  40.430 
Razors, S. R. Droescher . . . . . . . . . .  . 40,456, 40,457 
Sad Iron •• Stockwell & Ensor . . . . . . . . . . . . . . .  40.462 
Soap, A. M. Capen's Sons . . . . . . . . . . . . . . . .  40,454 
Stains from textile fabrics, preparations for 

removing, Masury, Young & Co . . . . . . .  40,455 
Starch. laundry. Gold Leaf Baking Powder 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.453 
Stocking •• Cornell Stocking Corporation . . . . 40.431 

II Free from the care which wearies and aDDO)'l Where every hour brings ita .. vera! joya." 

" AMERICA'S 
SUMMER 
RESORTS " 

O?I��s �7��"a�� t��l':.�!t.rt'l:g!:���h!�C:��� 
�i�

r��tl�:��u!�;:Y will go to spend their vaC&o
It contains a valuable map, In addition to 

much interesting information regarding resorts 
on or reached by tbe 

NEW YORK CENTRAL LINES 

of � f���c:nt�lF��S;,n:��7;�'o�t}j�'ih�i:�: G�::t!i P�ne:: Ali/:ent, �ew York Central and Hudson River Railroad, Grand Cen�ta1 Station, Nt.w York. 

PROPOSALS. 

SEALED PROPOSALS WILL BE RECEI VBD AT 
tbe 011100 of the Llght-Houae Enlrlneer, Tompkins· 

ville, �. Y., until one o'clock P. M., Wednesday, June 
24th. 19Oi1, and then opened, for fnrnishlng and deliver
Ing mlscellaneou8 articles r

�
u1red for the Wle of the 

��h��O
eUS� 'J:.bil�

h
::'��d:C:�"wff: ���lo�:t�i� 

cop,e. of whlch.�Wlth blank proposals and other infor
mation may be nad upon application to MAJOR WILLIAM T . .ROSSEI.1, u. s. A., 

Engtnee. Third Light-HOWIe DIstrict. 

W E  M A K E O R  P L A T E:  
ANYTHING I N  METAL. 

S E N D  S A M P L E FO R E S T I M AT E .  T H E T. F: M O O R E  C <?  3 3 4 D EA R B O R N 5T. C H I CAG O, I L L_ 
. . T H I S  B E ATS N EW J E RS EY. " 

d�ra�1Ir'iFem ��r���: ��o
�I��j.�.

f
'lJY�I:�': 

and forms to PHILIP LA WRENCE, late A ss't Hec. of State, 
Huron. S. Dak. or Room K, 20th lIoor, 220 R'way, N. Y. 

Dies, Tools and Special Machines. Model. 
r,�� J�E���:�

t
1
l J};���'In���r::a���������� l' ork 

SHOE BLACKI�G. -FORMULAS FOR DRYINI MACH I NES. 8· H
E

ann\' WO
bal

RR
• M

ELo.L, 
�'1,��dl �1� s��'l l4���n'\.:\�� fJ';,':t�

n ":3,�P����! by Munn & Co. and "n newsdealers� 

Do You Want CASH 

Real Eatatt" Expert. 

POR YOUR 

Real Estate or Business P 
fo��fe�hfo;J!�. �n:'�!d�l �;::p��� a�� 
�:k: n:�Iff��eC:cl: !b:����r:e �:�:t bWrl� i<Hisy. Establlsbed 1881. Bank references. 

FRANK P. CLEVELAND, 
15009 Adam8 Expre88 BId ... , Chlc.eo 

I 
INVENTIONS DEVELOPED I WALTER K. FREEMAN, M.E. 

Special machln·ery. electrical and chemlcai ap
paratus made on short DOUCe. Good accommo
dations for Inventors. 403 E. 23d St., New York. 

Experimental & Model Work 
Oir • .t adVkejree. Wm. Gardam & Son,41).61 Rose St.,N.Y. 

�i':at' 
TYPE W H EE L S. MODELl LEXPI!RIMENTAL WDRK.IMALLIMtHIRERr HDVELTIEI .. ETC. MW TDRK STEten •• a ..... IDD KAallAU .! N.l'. 

LEARN RUBBER STAMP MAK1'MlmPlete 
Outllt. Full Instructions. ProOtable Business. Write for 
Catalog No. 29. R. H. Smith Mfg. Co .• Springfield, Mass. 

I CE �1{B'!H'l:�\ ����rn:::,inl1'�'nr'Velt�li:( MFG. CO .. OW Clinton Street, Mllwauk�Q Wis. 

MO DELSICH 'CAGO M O D E L  WO R �  S 
" �A S ; 0=0 18" 7 � .':.  1-"4 D  5I..-")oO.' $ T CHIC--<GU. IL L - u I .., n-nI. " � , .., "  • •  ,'" � '"' l '  E S 

Cement Books. �7:rJgn��
e
c�::'���fs��,e� 

Cement and Engi neeri ng N ews, 162 La Salle St., ChicagO 

MODELS 6; E X P E R IM E NTAL W O R K .  
Inventions developed. Special Machinery. 

E. V. BAI LLARD. Fox Bldg.,  Frank l i n  Sq uare, New York. 

MOD EL �����NE �A���im::l�! !!!� �lt�!�!I���!�!.At!�a�h�;' 
Tools, certain named pnP11mntic, Philadelphia 

Pneumatic Tool Co . . . . . . . . . . . . . . . . . . . . .  40 .461 
Windmills, Stover Manufactnrlng Co. . . . . . . . .  40.464 
Woolen goods. Belleville Woolen I>lIl1s . . . . • .  40,427 

GEO. KIRKEGAARD, Mechanical and E1ectrl- E DWAR D  KLEINSC H M IDT. B2 W. Broadway, New York. 
cal Engineer, formerly with Thos. A. Edison, 514 Pearl . 

LABELS Street. comer-of Centre, New York City. .. M . I A r t 
"Adirondack Noveltie •• " for Indian souvenirs. M AT e M  M A C  M I N  E RY. � Gra!���alol<Ue. �Pe�oo !r��:' goods. curios. T. L. Freeman . . . . . . . . . .  10.026 BIG MONEY IN MATCBES. 200. Parlor Tricks Catalogue, free. "American Federation ." for cigar.. Schmidt We manufacture everything pertaln1nll to the b118l- MARTINKA & CO .• ¥frtl., 4II;l SIxth Ave., New York. 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.029 nes •. The Very Latest Process. We wlll furnl.8h 
"Astoria Knitted Table Felt. " for knitted a manager or teach any purchaser the business. MkSON'S Pa�; Friction Pnlleys and CI",tches 

table felt, F. A. Fo.ter & Co . . . . . . . . . . 10.028 F. W. MURPHY & BRO., Starting Machlnery wtthout shock. and connectlngJlne 
"Black'. Poultry Food," for poultry food. 1118 Ashland Block, Chicago, III., U. S. A. shafting. Most reliable and dumbl", Mason's New 

J. A. Black . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.032 Pat. Whip-Hoist enectlve and "'mple. 
"B1��'�k 

St
��

k . .  ����':: . ��� . ����� . ����: .�' . .  �: 10.033 TWENTY-THIRD EDITION Mamd. b"' l>«?�i1!�e,� f1r�y.NA. & co .. Inc. 
"Diamondo Rocko," for a water and fire EXPEDIMENTAL SCIENCE proof .olution. F. Brugger . . . . . . . . . . . . . 10.043 t( • F. N. Roehrich & Co. "Dunn's Diamond Edge Oil , "  tor 0 1 1  strops Machinery 

Designing, 
Mechanical 
Drawing. 

and Hones. W. H .  Dnnn . . . . . . . . . . . . . . .  10.042 By OEO�OE n. HOPKINS 
"Ed. Jedlicka ," For phonograph records, E. 

J�dl!cka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.027 Revi8ed and o.-eatl1l Enlarged. 2 Octa"" VQ/umeo. 1,100 
"Elk Bitters. " for bi tter •• A. Drew . . . . . . . .  10.031 Pages. 900 Illuetratwns. Cloth. Bound, Postpaid, 
"Foxy Grandpa Transfer Pictures. " tor d�cal- t5.00. Half Mflroccot Postpaid. 17.00. Or 

comanla tran.fer.. B. lIIfelder & Co . . . 10.022 Volumes Sold Separately :  Vloth.. "'.00 
"Imperial ," for fire clny, Jenkins & Rey· per Volume ; Half Morocco, 

1 02 FU LTON ST REET, 
N EW YORK. 

Telephont! No. 2440.A JOHN. 

� r H F  5 C �  'vv E R ':) T L E  S rA M P  c o  �, S T E E L  STAM P S .  L U T E . ' ; t>. C l G U R E S  "Kr:����s C�ilO�i)b���t�:· ; · t��' '';'�di�i��: 'i"';r: 10.044 1 14.00 per Volume. 

man Lichty Mfg. Co . . . . . . . . . . . . . . . . . . . .  10.035 E X P E RIM ENTAL SCIENCE I. so well known to �;;;;;;;;;;;;;;;;�:;;;:-:=-r.:=:-;:-;;;=--;;;:::-=;:;�;-;:-=:=-"Lana on Complexion Crf'aID and Skin Food," many of our readers that it is hardly necessary now to , • 
tor cosmetics, Graham Bros. & Co . . . 10,039 give a de8cri�tton of J The Frankl·,'n Model Shop 

� B F  I D (,.� P O R T C C N N  

"Murphv·. Rh�umatlc Cure " for medicine tbls. work. Mr. Hopkins I � • 

D. 'J. Murph ... . . . . . . . . : . . . . . . . . . . . . . . .  : 10.036 1 decoc
t
e: t 

s
nn

e ml,:r�s 

Q!"� Experimental work for Inventors; any-
"Ozonized o ·  l\In

'
rrow 

. . for hair tonic Ozon- ago 8 WOll e ���l!t'e ���lt!ti:c:nn:,�:.�
n��J:;:Ui�o� . ized · Ox Marrow Co. . . . . . . . . . . . . . : . . . . . .  10,037 �:�

e
���lO:�f�����r: colleges. Exbitlition models. Introduc-"Razor Strop Dressing POWder , "  tor dress- in ordt"r that Ibe many tlOD samples of patented al'ttcles. Spe-Ing for razor .trops . R. D. Smith . . . . . .  10.041 wonderful discoveries clal tools for maklnll metal novelties. 

"Smith's Hair Tonic, " for h a i r  tonic, J-. B. of modern times might Inventions perfected. Drawinjii{8 and de-
Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.038 be fully desCribed In Its signs worked out. trom Inventors' Ideas. 

"Swallow Whisk�,. " for whisky, J. R. & C. p:ffies. Since th� last &Io FRANKLIN Send for Circular 9. 
H. Stonebrn k�r . . . . . . . . . . . . . . . . . . . . . . . .  1 0.030 ed tH�n w!" IP':!bhshed. Model Shop PARSEJ.L & WEED, 

"SWift 's . Spf>-C'i fiC'. " for m('dicin('. Swift :'�I�t8 �� �\rele::���: 129-131 West 31st Street, New York. 
Spf>-clfic Compnny . . . . . . . . . . . . . . . . . . . . . . . 10,0:14 gro.phy t·or example "Union Self Oopn ing-. " for pnpt'r ha�s, O nion have been made. It Bag and Paper ('0. . . . . . . . . . . .  10.02:1 to 10.025 was necessary. there. HWsn·li:is-Ko. " for Toi1('t  Powrlf'r. "Tan-Kis- fore, that a good deal of 
Ko Health Powder Co . . . . . . . . . . . . . . . .  ; .  10.040 new matter .hould be 

PRINTS. 
- 'Cantrfpum . "  for oVf>-rnlls. Hookf'r. CrOAf'r & 

Mitchell ('0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71 1 
HGents' anrl ChHdrC'n 's  Apparpl . "  for men ' s  and 

chlldrens appa rel. W. (' . Roth . . . . . . . . . . . .  709 
"Ladles' Apparel, " for larlif's' apparel, Meyer-

Both Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 708 
"l\fpn ' s  Winter Appa Tf'I . "  for mf>-n's appaff�l. 

Dnvld Adler & Son s  Clothi n g  Co . . . . . . . . . . . . 71 0 
"Mosquitoklll . "  for lnopo t i <'ldes. (,,,I�clde ('0 . . 7 1 2  
"Naples Back No .  606 Con.l!rf'RS Pl aying CaroA. " 

for playing cards, United State. Playing 
(' a rd Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  705 

"Thp Comfort PasRPngf'T ('a T-In Fnl l ,"  tor pas-
spng'f>-r cars. Hf'rmnnn Romnndpr . . . . . . . . 7 1 3  

" T h f>- Comfort Passenlrf'r Car-In Spring, " tor 
pasAPngpr cars, Hf>-rmann Romnndpr . . . . . .  71 4  

' -Thp Com fort Pnssf>-ne;pr C a r-In Summpr. " for 
paRSf"ngf>-r <"ars, Hf>-rmann Romllndf>-r . . . . . . . 71 6  

" Thf' ('om fort Passf'ngf>-r ('nr-In Wtnt€>r, " tor 
pasRPng"pr <"nrs. Hprmnnn Romnndpr . . . . . . .  7 1 5  

"Thf' Farmf'r's  Trltmne. " f o r  a newspaper, 
Mfnnpsotn Trlhune Co. . . . . . . . . . . . . . . . . . . .  . 

"Thf' Trlhmw." for a npwspaper, Minnesota 
Tribune ('0. . . . . • . . . • . . . . . . . . . • . . • • . . . . . • .  707 

A printed copy of the speclflcntion and drawing 
of any 1?atpnt in the tOTf>-golng list, or any patent 
In print Issned since 1 863. will be furnished from 
this office for 10 cents , provided ttt-- name awl 
number of the patf'nt ·dpslred and the date he 
gtvpn. Address Munn & Co. , 361 Rroadway, New 
York. 

Canadian patents mny now he obtained hy the in
vf>-ntors for any or the inventions namE"rl In thE" fOTP
going list. For terms Rnd further particulars 
address Munn A Co., 361 Broadway, New York. 

added to I he work In 
order to wake it thor-
���l�bi��:j��a�,

v't:: 
Borne 200 p8.Iles have 
been added. On ac
count of tbe Increased 
size of the work, it h88 
been necessary to divide 
it into two volumes, 
handsomely bound In 
buckram. 

M U N N  &.. C O , s 
Publ ishers, 36 1 Broadway, New York. 

Stephens Patent 
VISES 

QUleH. ADJUSTIN G  
Without a Rival 

FLAT 
or 

SWIVEL 
BASE 

TOWER ®. LYON CO. 
Vise Dept. 95 Chamber,. St. , N. Y. 

From Any Point ff View 
T H E  Remington Typewriter 

IS THE BEST INVESTMENT 
It leads In durability. reliabilltv, 
permanent excellence of work, 
adaptability to all classes of work. 
ease, speed and convenience of 
operation, and economy in service. 

REMINGTON TYPEWRITER co. 
�7 lSroadway, New York 

© 1903 SCIENTIFIC AMERICAN, INC.



The Emergency Brake 
is a featurt: in the 
Winton 

����o: of:;p.t�ti����u�:�blr�.u I�D8:!�i�n �eln��t :ru:r: is no cbance for confusion when a quick stop is necessary. Ask one of our agents to show you how it works. 
THE WINTON MOTOR CARRIAGE CO. ,  Cleveland, O. 

Scientific American 

Waltham Watches 
A great American achievement. 

-'Tlze Perfedea American Watch, n an Illustratea boole 
of interesting information about watches, will be sent 
free upon request. 

American Waltham Watch CompanJJ# 
Waltliam, Mass. 

-NEW- SPEED INDICATOR FOR I TALKING MACHINES 

W E b
l
o��?e�, �

v
{(fl���C:r �

n
c:r:���e� �:���t� 

18 shown Information relatlnl< to Automobile 
Tires that may be of some value to you. 

lt costs the price of a postal c&'I'd to nave your name addt>d Lo our mailing Jist. 
The DIAMOND RUBBER CO. 

Akron, Ohio. 

lle Hentorg Tourist 
7' H. P. GASOLINE CAR 

I I 

A Llgbt Tourlnlr Car 
at a Reasonable Price : 

�a�io':y $750 
The Most for tbe noney Ever Offered In au Automobile. I 

Write for Catalogue, Terms and Full Particulars 
CENTVRY MOTOR VEHICLE CO. 

Syracuse. N. Y . • V. S. A. 

$-200" l: 
Low ishab · .. weWatec:lhlKl 

�P'-----' Made 

Non-Magnetic 
NICKEL SILVER CASE 
Fully Guaranteed 

For sale by 
All JEWELERS 

Dlustrated Booklet 
on request, showing 
COLORED 

FANCY 
DIALS 

The New Enstand 
Watch Co. 

Factories WaterbllIY. coaa. 
O1IIcea KewTork. Chlcaat. San PrIllClaco. 

CHARTER ENGI NE  
USED ::Y A:':-AIgNE FOR A N Y  PURPOSE 

Stalionaries.  Portables,  Sawi ng Qutfits. 
Holsters. E n g i nes and P u m ps. 
FUJoJl,-Gasofln

'a 
Ga., Disti l late. 

s�.:g�t!:t -I:::.'1>u:.V��N;::�· 
CHARTER GAS E N G I N E  CO . • Box 148 ST ERL ING . ILL ,. MI(ROS(OPfS 

for eve pnr se. Our in8truments 
are fOun'a In aft" tbe best laboratories 
of tbe country. Catalog free. 

Projection Apparatus 
lOT lCientific work. Superior in accuracy and cODvenlence. 
Bausch �

oc
��!,:

,
b

N.
<p'>tical Co . •  

xa.., yo:a. BOSTON' CHICAGO 

which regtsters the correct 8peed of each lIelection before starting the machine thereby obt"-ininJ,!' the beAt fOSHible results from records. The discord caused by ('hane DC the 
"peed while the machine is runnlllir. ean be 
:lilt�.:� '�:plll�.I�'i:{�Ai�iLt with 

Send for circular. Prices gTQatly reduced. Sold by DeaJers and 
D. HILTON. 

80 Broadway, New York, N. Y. 

WE PAY MORE 
t;; L<>.A.N" 

l.':i°�t�g�
e
lr u�����i!:g!Tl.UEB��T��:;':uPe�i INSURANCE Policies than tbe Issuing companies. 

Write for particulars. 
C. E. SHEPARD & CO •• Hartford, Conn. 

References :-Any Hartford Bank • .  

CRUDE ASB ESTOS 
D I R E CT F R O M  M I N ES 

P R E PA R E D  R .  H . M A RT IN , ASBESTOS FI BR E O FF IC E , ST. PAU L  B U I LD I N G  
for Manufactu rers u s e  220 B'way, New York. 

PR I C E  $ 1 2 5. 
If you · are seekmg for plea8ure, If you wish to save time In travel. If you want a racing machine or a bill Climber, tbere I. only one machine tbat will till your requirement., and tbat Is tbe 

M ARSH 3 H. P .  MOTOR OYOLE 
guaranteed for one year, 
MOTOR CYCLE MFG . CO . •  

W rite for circular. 
BROCKTON, MASS . 

Everybody's Punching Bag 
HAVE YOU YOURS ' 

Agnota Vest Pocket Punching Bag (Patenu:d September 30, 1902, and December 1 1 ,  1900) 

Quick as lfllbtnlng In action. Greatest eye and muscle trainer ever invented. When not in use weighs two � o u n c e 8 a n d  
-", " folds In vest . ]� ( pocket Seiling 
l! \ dow like wild ' . .-'" tire. Complete 

with Puncblng �, Rubber Connection and Hand Clasp for only Z�c. 
by mall. Bend for Illustrated price list. Manufactured by 

THE M. LINDSAY RUBBER CO. 
Z98" Broadway, New York 

PATENT AERIAL '. ;::"�'" 

ROPE TRAM\\' A Y , " "I::l E R C U L E S  
, " W I R,E R P P E  

MITCHELL :n;J�:A
M O T O R C YCLE 

3� Brake Horse Power. Price SZZ�. 
Speed with Racing Gear, 80 Miles Per Hour. 

WISCO NSIN W H E E L  WORKS. Turnor  Ave. ,  Racine, Wis. 

8 al All varieties at lowest
. 
p
.
rlces. Best Railroad 

C OS Track and W�on or Btock Bcale. made. 
Also 1000 useful artiCles. Including Sates. 
SeWIng Machines, Bicycleflt Tools. etc. Save 

Money. Lists Free. CHICAGO SeAL " co .. Chicago, Dl 

Apple Economical Gas 
For MarIne, StatioDary 01" 

AUTOliOBILE USE 
We manufacture Dynam08. 
Magnetos, Batteries, Coils, 
PIUJ{8, G o v e r n'o r s  and 
Bwltcbe8. Send for catalog • .  

The Dayton E l ectrlcaI Mfg .Co. 
til B. St. Clair Bt •• Dayton. O. DYlfJ.MO TYPL 

J E SSOP'S  ST E E LTHs\Vr 
F O R  T O O L S ,  S AW S  t: TC 

W'" � E 5 S 0 P  '" S O N S  L: �  91  JOHN 5 T.  NEW Y O R K  

NASON STEAM 

TR.APS 
Have stood the test of SIXTY Y EARS 

They are Guaranteed for the removal 
of condensation without loss of steam 
under all conditions and pres· 
sures, . There are no com� 
plica ted lever valves and 

flo:ats--olnlv valve and that 
catalogue. 

NASON MANUFACTURINO CO. 
73 Beekman Street. New York. lJ. S. A. 

CRE.STMOBILE 8 
$750 
Tbe most 101/1· 
eally construct· 
ed car made. 

Write /01' cat. 
Other models 
at 8�OO 

and $��O. 
CREST MFG. CO •• Cambrldce. Ma • • . •  U.S.A. 

ELECTBICHL TESTING 
If you wl8h to know the propertle8 of any electrical 

Instruments, materials or apparatus. the utlllty of an 
Invention or tbe practicability of an Idea, te8ts by us 
might be of great value to you. 

NEW YORK LABORATOR Y , LAMP TESTING BUREAU 
8th Floor. No . 14 Jay Street . New York 

SOLAR MOTOR LAMPS 
ff Show the Way a'nd Always Satisfy:' 

We make a score of 8tyle8 and models of 

GAS and O I L  

Side Lamps, Headl ights, 
Tai l  Lamps & Searchlights 

With Lens Mirror. Reflectors. 

Our new models with Latest Improved Generators are 
scientlOcally and substantially constructed ; In opera
tion simple. safe and satisfactory, and 8ultable for all 
styles and makes of motor cars. 

Write /01' new cataloa. 

THE BADGER BRASS MFG. CO. , Kenosha. WI •• , or 1 1  Warren St.,  New York 

JUNE 6, 1903. 

C OLD G A LVAN I Z I N G .  
A M E R I C A N  PROCE S S  N O  R O YA LT I ES, 

SAMPLES A N o l NFO R M ATION 0 '  APPL I CAT I O N .  
N I C K E L 

oU<V 

Electro· Plat ing  
Apparatua ana Material. 

THE 
& V a n W i nkle 
co., 

Newark. l" .  J .  
136 Liberty St • •  N.  Y. 

00 & 32 S. Canal Bt. 
Chl�o. 

8 H. P. PRICE .976 
All speeds t��:-W;: �����e 

c
�����b any lZrade. 

WALTHAM MFG. CO., - Waltbam, lUa88. 

N O  E X C U S E  
For automobile accidents. 

1She R AY M O N D  B RA K E  
tits any car. 

A. H. RAYMOND. 332 Fai rfield Ave •• Bridgeport, Conn. 

Anybody ca.n lD a k e  
Good Pictures by the 

Kodak 
System. Better results than 

the old way. too. 

Dark=Room 
A b o l i s h e d  

By the 
Kodak Developing 

Ma.chine. 
Kodaks. $5 to $15. 

f)d,elopinlI Machines. $2· to $10. 

EASTMAN KODAK CO. 
Cala/ogue/ru at the 

dealers or bJl mail. I\ochester. N. Y. 

Simple Yet Positive 
fisk Tires 

FISK RUBBER COMPANY 
Ch.icopee Falls. Mass. 

NOISELESS 

Bevel Pinions 
We can furnish onr New Proce88 

Noiseless Pinions In bevels as well 
a8 spurs of any size wanted and 
to transmit any required horse· 
power. Write for catalogue. 
THE NEW PROCESS RAW H I DE CO. 

Syracuse, N .  Y. 
AMERI CAN 
Pochet Ammeter 
for testlnf, 

state of batteries used on 
:�"W�l

l
l :e:��

r
o��

c
��

s
li}�::ri'�:: 

peres correctly, Put up In a nickel· 
sliver case Which will not tarnish or 
wear off. Dlrect.lons Inclosed with .1I· ...... _mIlI 
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