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WARSHIP CONSTRUCTION IN GOVERNMENT YARDS. 
The fact that the first la rge battleship to be con

structed in a government yard has beEc-n built  in the 
same time a s  that requ ired to construct a sister ship 
in what i s  probably the best equipped private ya rd in 
the United States. is a matter that is giving the Navy 
Department no l ittle satisfaction ; for it has disposed 
effectua l l y  of the popular belief that warship construc
tion in a government yard was necessarily tedious. 
costly. and poorly done. 

How it h as come about that such an impression ex
i sts is a question that takes u s  back to the day of the 
IJu ilding of the " Maine" and the "Texas." Both of 
these vessels were long in construction.  the cost of 
which was very high ; but this i s  explained by the fact 
th at when they were buil t. our navy yards were suffer
in g from very serious political int erference. and 
were bu rdened with a large number of empl oyees 
who had gained their entrance to the yards t h rough' 
pol itical influence. and regarded their positions as of 
that kind i n  wh ich a m i nimum amount of work is to 
be done for a max i m u m  amount o f  pay. To turn out 
efficient work under such circumstances. espeCially in 
the difficul t  art of warship const ruction.  was a simple 
:m possibility-as the various naval constructors soon 
found out t o  their 1lorrow. Moreover. when the 
"Maine" and the "Texas" were built .  steel warship 
construction was in its infancy in this country. and 
the navy yards were but poorly equ i pped for the task . 
much of the plant being quite out of date. 

To-day. however. we have changed a l I  that. Thanl,s 
largely to th e energy and courage of the late Chief 
Naval Constructor. our navy yards have been entirel y  
emancipated from pol itiral control .  n e w  d rydocks .  
build ings. and plants have been buil t a n d  installed. 
until to-day our best yards. and notabl y  that at Brook
l yn. are in first-class condition.  and capable o f  tu rning 
out the very best work. 

The Bu reau of Construction and Repair. as soon as 
it fel t  tha t  it was in condition to handle warship con
struction to advantage. began to urge strongly u pon 
the Secretary of the Navy the advantage of construct
ing some of our new ships in govern ment yards. The 
principal arguments in favor of such a course were . 
first. that the private buil ders. who were showing a 
great lack of dil igence in the prosecution of their con
t racts for new ships. would be stim u l ated to greater 
activity if they knew that ships were being buil t in 
government yards. and a new standard of expeditious 
work thereby set up. Another. and not less important 
object aimed at. was to insure that the full  working 
staff of the navy yard wou l d  be constant iy employed at 
al l seasons o f  the year.  H itherto the navy yards had 
l abored under the great disadvantage that when the 
regular repai r  work was completed. i t  became neces·  
sary to discharge a l arge proportion of ele working 
force. The mechanics thus set free scattered in search 
of work. and in the fol lowing season.  when repair work 
becam e  active. i t  was necessary to gather a new force, 
which had to become acquainted with the plant and 
the general working of the navy yard before the best 
results coul d  be secured. Now. it was judged that by 
having one or more n ew ships always on the stocks. 
the necessity for d isch argin g  any of the force. when 
repai r  work slackened. wou l d  be removed. inasmuch as 
i t  could be transferred to new construction. 

I t  i s  now nearly two years since the new regulations 
were put  in force. and it was d ecided to put them to 
a searching test by ordering the construction at the 
Brooklyn navy yard of one of the l argest battl eships 
ever built for any navy. At the same time. the contract 
for a sister ship was placed at the private yard of the 
Newport News Shipbu i l ding Company. one o f  the most 
completely equipped plants in the worl d.  

The results have exceeded the most sanguine expec
tations of the Navy D epartment .  for. in spite of the 
disadvantages under which the B rooklyn navy yard 
l al:ored . owing to th e fact that it  had to build entirely 
new \"'lVR amI erept a large cantil ever trav el i ng 
crane \.letore thl'l �t''ll of t.hl'l "%8e1 could he lail!, t.he 
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"Connecticut" has been buil t in about the same time. 
namel y .  eighteen months. as was the " Louisiana." while 
both the t i me of construction and the cost of the ves
sel h ave been consi derably less than was estimated at  
the tim e the ord er for the v essel was given-and this 
in spite of the fact that the hours of labor are shorter. 
and the pay i s  high er in government than it is in 
private shipyards. 

The S ClEXTIFIC A�mR[('AX has always been a strong 
advocate of the policy o f  building some of our new 
warships at government yards.  and t h erefore it gives 
us particular pleasure to congratulate Lhe naval con
structors on the excel lent results that have been 
achieved in the case of the " C onnecticnt." The effect 
of the new policy on the private shipbu i l d ing firms of 
the country has been everything that coul d be desired. 
'l'h ere has been a notab l e  acceleration i n  the rate of 
constru ction. the "Louisiana" h aving bf'€n l aunched i n 
eighteen months from the date of the laying of thp 
ke el .  no l ess than 7.000 tons of st eel being workell 
into her hull  at that period.  This is a great improve
ment o n  any previous work. the best record p revious 
tu this for a batt l eship bein g about two years ' time, 
an d this for a vessel of smaller size and l ess i m port
ance than the " Louisiana." It is to be hoped that the 
good results that have been attained wil l  encou rage 
Congress to allot a certain portion of every sh i pbuil d
i n g  programme to government yards. and that not 
only New Yorl,. but League I sland.  Bost on.  and other 
leading government yards will be given their share 
of the work. 

• •• •  
THE CHALLENGE CUP MOTOR·BOAT CONTEST. 

The races for the Gol d  Challenge Cup of the Ameri
can Power Boat Association.  which are bein g run off as 
we go to press. have proved that the development of 
the motor b oat in this country has progressed t o  a 
point at which it can compare in point of speed anll 
rel iability with the fastest of the E u ropean craft. I n  
saying this i t  is but fair t o  state. however. that many 
of t h e  boats are carrying engines of foreign mal,e .  and 
to this extent the performance is robbed of much of 
it s purely Am erican character. I n  the l ines of the 
boats. amI the design of their propel lers.  however. both 
elements o f  the h ighest importance as affecting the 
speerl ,  even of these Ili minutive craft. the contestants 
are t he product of our own buil d ers. 

In the first day's race. intended to be over a 3 2-knot 
course from the Columbia Boat Club House.  West 8 5 t h  
Street. u p  the Hudson a n d  back.  b u t  actua l l y  measur
ing 27.25 knots. the best performances were those of 
the w inner.  M r. W. K. Van derbilt·s " Mercedes Vr.  .

. .  

and t h e  "Vingt-et-un." which m a d e  t h e  h ighest speed 
over th e cou rse. The "Chall enger." which has just 
rpturned from her unsuccessful quest of the Harms
worth Cup in England , was the spratch boat . and she 
allowed "Vingt-et-un" 1 0 m inutes ] 7 seconds; " Speed
way." 19 min utes 20 seconds; " Mercedes," U. S. A .. 20  
minutes 5 seconds; " Macaroni," 26 m in utes 56 sec
o n d s ;  "Mercedes Vr., '· 31  m inutes ]2 seconds; " Shoot
ing Star'" 3 1  m inu tes 2 9  seconds; " Flip," 32 m inutes 
17 seconds ; " Marcirene I r. .. · 56 m inutes 51) seconds; 
amI " Josephine." 59 m inutes 17 secon ds. The first 
to cross the Une was to be the winner. The "Me r�('
des Vr.,'· steered by Mr. Van derbil t .  proved so speedy 
that she was t h e  first to overtake the m ark boat. 
w h ich had to d rop anchor at  once. in or,l('r t o  fu rnish 
a turning point.  Thp "Mercedes Vr.·· finish('d first . 
covering the cou rse at a speed of 2 3 .07 miles an hour. 
The "Vingt-et-un. " which finish ed fift h . made the best 
speed . averaging 24.76 miles an hour. The second race 
was run off in a nasty sea. a n d  many of the smal l er 
boats shi pppd so m uch water that they had to stop to 
bal e  out.  the "Mercedes Vr.,'·· which was t he first 
around the mark. being one of these. The " Vingt-et
u n "  came th rough in splendid style.  thanks to her 
high freeboard . and careful han d l in g. covering t h e  
cou rse at an average speed of 25.36 statute miles per 
hour.  This performance is particularly gratifying be
cause of the fact that she carries an American-built 
engine. This speed brings the American record within 
l ess than a mile of the 26.25 miles an hour recently 
made at Monte Carlo by the "T refle-a·Quatre." In 
both races the " Challenger." as the result of some de
fect i n  her thrust bl ock. d id not go over the course. 

• •• •  
WATER VERSUS STEAM POWER. 

Steam power is going out of fashion. 'Vater power 
is coming i n .  El ectrical transmission is workin g the 
change. Carried to its poss i ble results.  this  utilizatio n  
of water powers m eans the extinction of t h e  steam 
engine. Such a compl ete v ictory for water power in 
many cases i s  by no means i mprobable. An example 
is ready at hand. I n  Niagara Fal ls .  a city of l arge 
and varied man u facturing i nterests. not a single steam 
en gine i s  at work. This i nstance is not as exceptional 
i n  its conditions as m ight be thought. Great as i s  the 
power of N i agara Fal ls .  the cost o f  dev: IOllm ent per 
un i t  o f  plan t capacity is qui te as l arge as that on many 
another rivp.r. On the ath'lr hand, the price of steam 
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coal at Niagara Falls is much helow thal in New Eng· 
land and many other parts of the country. 

Resul ts i n  the extinction o f  steam power plants at 
Niagara Falls are exceptional in degree rather than in 
Idnd. In hundreds of vil lages and towns throughout 
the country steam engines have been almost. if not 
altogether. d isplaced by electrical l y-transmitted water 
power. In scores of cities steam engines of the largest 
sizes have been sh ut down . and their work taken up by 
electric power from d istant waterfal l s. The steam 
pl ants thus rendered silent an d useless are not d esigned 
for any particular l ine of ind ustry. Some stand in 
fo rmer power houses of electrical supply and rail way 
systems. that are now operated from sub-stations with 
transmitted water power. Idle steam pl ants i n  such 
locat ions may be seen at Montreal and A l bany. Buffalo 
and St.  Pau l .  Salt Lal(e City and San Francisco. In 
some such cases. as at Buffalo and Montrea l .  the steam 
plants are not started even at times of maxim u m  loads 
on the electric systems. Others o f  these idl e  steam 
plants are in large cotton mills ,  as at Montrea l ,  where 
the elect ric motors that are doing the former work of 
the steam equipment have an aggregate of thousands 
of horsp-power. Large machine wo rks furnish other il
IUf;trations of steam plants that have been put out of 
service by transmitted water power and elect ric motors. 
I n  one such case. at Concord. N. H .• the shops o f  the 
rail way that haul s all  of  the coal entering the city are 
operated by el ectric motors of about 550 horse-power 
total rating. and the steam plant that formerly did 
the work is permanently out of use. Another case, 
this tim e in Buffal o .  shows the substitution of electric 
water po wer for st eam in a plant for t h e  manufacture 
of pumps. wh ere the horse-power required i s  over two 
thousand. So the l ist m ight be in definitely extended 
t o  in clude grain el evat ors and malt  houses.  flour and 
cpreal m il l s .  rubb er wo rks a n d  iron foundries . ore 
smelters anti chemical works. anti al most every SOL 01 
nanufactu ring imlustry t hat requires m echanical power 
in large or small unit s. No l oad s are too great to h e  
operated by tranilmit t etl water power. amI n o n e  a r e  too 
small [or efficient tlriving with el ;>(';ric motors. The 
sE'win g machine making sbirts,  and the heavy machin
ery employed i n  the construction o f  steel ships. are 
ali ke moved hy the transmit t etl energy o[ rlistant .  fal l 
ing water. 

W i th factory loads as wel l as electrical supply and 
rai l way systems shifting from steam to water power.  
the amount rpgu larly t ransmit t ed to cities is already 
l a rge and is rapid l y  inc reasing. Portland.  M e.. and 
Springfield. Mass .. each receive more than two thou
sand horse-power electrical ly transmitted from water· 
fal ls .  At both Manches�er. N .  H .. and Hartford. Conn . •  

the corresponding figures are more than th ree thou
sa n d .  About t e n  thousand horse-power goes alike t o  
Schenectady. N. Y . •  and San Francisco. Cal.  St.  PaUl , 
Minn .• gets approximatel y four thou sand horse-power. 
A l bany. N. Y .. fully as m uc h .  and Los Angeles. Cal., 
more. Montreal l eads t h e  l is t  of centers for transmit
ted water power with nearly thirty th ousan d .  and Buf
falo is a cl ose second with m uch more than twenty 
thousand horse-power. at t imes of maximum load. The 
city of Niagara Fal ls i t self  is so cl ose to the elcctri� 
generating st ations that its supply of energy may I;e 
said to be d istribu tctl rat her t han tran smitted . but t ],e 
amount uti l ized there is nearly seven ty thousan d horse
power. To this st ril dng examplp of great industries 
buil t up about an el ect rically-d eveioped water powpr 
may be added that of Sh awenegan Fal l s. M assena. and 
Sau l t  Ste. Marie. n ear each o f  which t housanlls o f  elec
t r ical horse-power are d istributed to manufactu ring 
plants. 

Without the aid of electrical transmission amI di s
trilmt ion t h is displacement of steam by water power 
coul d never have taken place on its present great seal C'. 
Even at water-power cities the d istribution and th e  
application of energy t o  manufactu r i n g  plants is  ac
compl ish er! much more readily by e l ectrical m eans 
t h an with the water itself. I t  is la rgely for this reason 
t hat many water powprs previously unused are now 
hecoming cen ters of i ndustry. The great maj ority of 
manufacturers . however, cannot be drawn away from 
the centers of popul ation . even b y  the advantages of 
cheap water power, and for them the choice i s  n eces
s arily between steam plants and transmi ssion from 
d istant waterfal l s .  This ch oice is based on commer
cial rather than on sentimen tal or even sanitary rea· 
sons. El ectrical energy transmitted from water powers 
displaces steam in manufactu ring plants. not so m ueh 
because the former is cleaner. safer. and more con
ducive to good health. as because i t  is cheaper. Per
haps the most remarkable feature of the electrical 
development o f  water power i s  the fact that the energy 
can be transmitted ten .  scores. and even hundreds of 
m i l es .  and then del ivered i n  large units at p rices below 
the cost  of power from coal . Of course. the distances 
over which water power can be profitably transmitted 
vary much with the conditions at both the generating 
an d the receiVing ends of the line. llllt experience h as 
amply shown that a trans m i ssion of some l en gth may 
be made t.o advantage from almost every water power 
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of considerable s i ze.  As the cost of fuel goes up ,  th e 
d istance of profitab l e  transm ission for water power in
creases, but even very cheap fuel sometimes fa i l s  i n  
compet ition w i th transmitted water power. E v e n  free 
fuel could not hold its own against tran smitted water 
power in all  cases, because the labor cost of operation 
is much higher i n  a steam than i n  a water-power plant. 
For i l l ustration o f  these facts, to some extent, i t  i s  o n l y  
necessary to consider the c a s e  o f  B u ffalo, where the 
price of steam coal sinks sometimes as low as $ 1 . 5·0 
per ton, and water power is del ivered from a distance 
of 23 m i les.  A s  an example o f  the rates for trans
mi tted energy from water fal l s  that have enabled i t  
t o  d isplace steam power, t h e  fiat charge of twenty-five 
dol lars per h orse-power year may be mentioned. This 
charge for power, 24 hours per day and 365 days i n  the 
year, i s  made to large consumers b y  several trans
m i ssion systems, and i s  constant for the number of 
horse-power covered by the contract w ithout regard to 
the time during each day that i t  i s  actual l y  consumed. 
If the purchaser o f  electric power on this basis can use 
i t  only 10 hours per day and 300 days per year, or 
3 ,000 hours,  h i s  rate per h orse-power hour amounts to 
0.83 cent for the energy actual l y  consumed. Where the 
power can be used 24 hours per day and every day i n  
the year, t h e  fiat rate o f  $25 per horse-power year 
amounts to only 0.29 cent per h orse-power hour.  Who 
would shovel coal for this money? 

• I ••• 
THE HEAVENS IN OCTOBER. 

BY HENB.Y NOHB.IS H.IT!-'�ELL, PH,D. 
We may begin our survey of the sky this month b y  

going out about 9 o'clock on any clear evening i n  t h e  
m id d l e of October, fac ing south, and l ooking u p  about 
two-th irds of the way from the horizon toward the 
zenith. The constel lation d i rectly before ou, eyes 
w i l l  then b e  Pegasus.  I ts characteristic featuI'e is a 
l arge square of second magnitude stars, which has 
now nearly reach ed the meridian.  A number of stars 
on the right also belong to the constell ation. 

Below this is the extensive but incoI\spicuous Aqua
rius, south of which, and i n  l ine wi th the western side 
of the great square of Pegasus, is a solitary b right star, 
Fomalhaut, in the otherwise unimportant conste l l a
tlon of th e Southern Fish. S t i l I  farther south, and 
al most on the horizon, is Gru s-the Crane-a con
stellation conspicuous i n  the southern skies, whose 
two brightest stars just rise above the horizon of New 
York. 

West of Aquarius is Capricornus. The brigh t  object 
in this constel l ation i s  the planet Saturn. It contains 
no very brigh t  stars, the most conspicuous ones being 
a l i ttle pair to the right of Saturn, both of which 
appear double i n  a field-gl ass. 

From the northeastern corner o f  the great square 
of Pegasus, a l in e  o f  stars of about the second magni
tude extends to the l eft, para l l el to the Milky Way. 
The first two of these are i n  Andromeda, and are both 
of some interest. The second i n  order-Gamma An
dromed re-is a fiJ\e double star, whose green compan· 
ion i s  again divided by powerful tel escopes into a 
close pair in rapi d  orbital motion. 

The first of th€ two-Beta Andromedre-serves as a 
pointer to one of the most interest ing objects in the 
heavens-the Great Nebula of Andromeda. Th is  can 
be seen, even with the naked eye, as a fa int patch of 
l ight on the l ine from Beta Andromedre through the 
fain t  star to the northward, produced about as far 
agai n .  With a fiel d-glass i t  appears as a dull  patch 
of l i ght, very d i fferent i n  appearance from the nei gh
boring stars. A l arger instrument shows more detail , 
but it is left to photography to show that the visible 
part of the nebula i s  but a portion of a magn ificent 
spi ral system, covering an area o f  sky about as large 
[;.s the full moon. 

Photographs of this nebula have been so frequently 
publ ished that they are probab l y  fam i l iar to most of 
our readers. No satisfactory explanation of t h e  reo 
markabl e  form o f  this nebula, and the many similar 
ones, has yet been suggested. 

Farther to the left,  beyond Andromeda, is Perseus
a group of fairly bright stars i n  the Milky Way-and 
l ower still  i s  Auriga, with the b r i l l iant star Capella. 

The planet Jupiter i s  by far the most conspicuous 
object i n  the southeastern sky. The small t riangle 
of stars above it marks the head of A ries. The l ower 
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el u d e  that th e star i s  so remote t hat i ts l i ght must 
take h u ndreds of years to rpaeh us, and that i t  i s  
probably th ousands of t i m e s  b r i ghter than o u r  sun.  

A contrast to t h i s  enormous orb is afforded by the 
l itt l e  star 61 Cygn i ,  which may be found as fol lows: 
Alpha Cygni i s  at the head of a cross o f  stars l y i ng 
i n  the Milky �Way. I f  we coml11ete th e quadrilateral 
iormed by the top and the ('astern arm of the cross, 
we come Ullon a tr iangle of fa in t stars. The southern
most anel fa int pst o f  theE.e-just eom fortably v i s i b l e  
to t h e  nal,ed ey e-is 61 Cygni . 

This has long lmen Imown as a remarl wbl e star, 
both because it  i s  dOllbl e, an d  es peeial l y  on account of 
its very la rge proper mot i on,  which wou l el carry it 
over a d istance equ al to the moon's apparen t diameter 
in about 3 GO years. 

It was one o f  the first stars investigat ed for paral
lax, and t h e  first for which a defin i t e  positive resul t  
was obtained.  T h e  val u e  first fou n d  b y  Dessel for its 
d i stance has been but sligh t l y  alt ereel by t h e  results 
of l ater observers, and it appears t hat i t s distance i s  
a b o u t  500,000 t i m e s  t hat of the sun.  A t  t h i s  distance 
the sun would appear about as bright RS the pole-star 
does to us, so that i t  is evident t h at th e two compo
n ents o f  61  Cgyn i are by no m eans as bright as the 
sun. 

Below Cygn u s. i n  th e Milky 'Vay, is Aq u i la, m a rked 
by the brigh t  star Altai r, w ith a fa i nter one on each 
side. No rt h o f  thi s ,  ane! west of Cygn u s, is t h e  st i l l  
brighter star Vega, i n  Lyra . 

Hercules is below th is in th e northwest.  Draco l ies 
bet ween Her<�ules amI the poll', and IJrm Majo r is low 
on the northern horizon . 

TIlE I'LA;'>;ETS. 
Mercury is m o r n i n g  s t a r  i n  Virgo. and is a t  h i s  great

est elongat ion on the 1st, wh en h e  i s  18 el eg. west o f  
the sun.  T h i s  distance is  l ess than t he average, be
cau s e  the planpt if;  al most at the n earest point in h i s  
orb i t  to the sun. On this account he receives more 
than the average amount of l i ght, whi ch com pensat es 
fo r h i s  cl oseness to the sun by mal, i n ?;  h i m  appear 
brighter, so t hat he i s  as easy to see as usual .  

Du ring the first week of the mont.h h e  rises at 
about 4: 30 A .  M. al most due east, anel is wel l v i s i hl e  
before the daw n  i n terferes. 

Later in the m o n t h  he ?;ets nearer t h e  sun, and i s  
n o t  easy to s e e .  On t h e  20th he i s  ahout: 4 d e?;. north 
of the bright star Spica Virgin is, hut the conjunetion 
wil l b e  hard t o  observe. 

Ven us i s  eve n i n g  star in Libra and Scorpio.  She 
i s  gradua l l y  getting farth e r  from the SHn, but is  st i l l  
south of h i m ,  a n d  henee i n consp i r'lIolls, because she 
fets so earl y-alJO u t  6: 30 P. M. on t h e  1 5 t h .  She i s  
still  140,000,000 mi les fro m us, and i s  onl y  one-quarter 
as bright as at her best. 

Mars i s  morn i n g  st ar in Leo.  At the lJe?;i n n i n g  of 
the month h e  is q u i t e  near Regulus, anel moving slowly 
southeastward t o ward B eta Virginis.  He rises at 
abou t 2: 30 A .  M .  on the 15 th, and within a few min
u tes of t h i s  t i m e  all through t h e  month.  

Jupiter is i n  AriES, and is in opposition on the 1 8th. 
He is visible al l n i ght l ong, anel is the most conspic
u ous objecl in the HI, y .  

S o m e  unusually interesting configu rations o f  h i s  
satell ites o c c u r  du ring this mon t h .  On t h e  1 s t ,  the 
secon d  amI t h i rd satel l i tes a r e  ecli)Jsed, wh ile the fi rst 
travel s across t h e  planet'R di sk. On the 3e1. the fi rst 
and second sat e l l ites and their shadows t ransit across 
the planet at the same time, affording a very i nterest
ing sigh t .  With a tel escope of fa i r  size, i t  is possible 
to notice the differences in the s i ze of  the satel l i tes 
and their shadows, and in t h e i r  rate of motion.  

The first 3ate l l i t e  comes on later, b u t  mal, eR up 
about half its delay du ring t h e  t ransit.  The phenom
ena last [rom 7 t o  11 P . . M., and so are at a very con-
venient t ime for observation. 

The same thing happens again on the evening of 
the 1 0th, beginn i n g  at lOP. M. This t i me th e second 
satel l ite comes on first, is overt al,en hy the first, and 
l eaves the planet last. The two satell ites are very 
close together a l l  the t i me. 

On the 1 2 th,  before 7: 15 P. M., Jupiter has b u t  one 
visible sate l l ite, the first and third being i n  front of 
the planet, and th e second heh i n d  it. The same phe
nomenon occu rs about !l P. M. on t h e  19th . There are 
other ecl ipses and transits o f  the satelli t es during the 

southeastern sky i s  occupied by Cetus-a very large month, iJut they are l ess interesting. 
but rather u n interest ing constel lation. A polygon of Saturn i s  evenin?; Rtar i n  CapricornuR. c rossin?; t h e  
stars below Jupiter marks the monster's h ead, a n d  its meridian at 8: 30 on the 1 st and 6: 30 on the 31 st. 
body extends a long way to the westward, i ncluding Uran us is even ing star i n  Sagittarius,  setting at 
one conspicuous star, which stands very much alone about 8:30 on the 1 5 t h . 
about 30 d eg. west of Fomalhaut.  Neptune is morning star i n  Gem i n i ,  and crosses the 

Taurus i s  near the eastern horizon, with Al debaran meridian at about 4: 30 A. M. on the same date. 
j ust risen, and the Pleiades h i gher up.  TIlE ;\[OOX. 

Fol lowing the M i l k y  Way west from Perseus, we Last quarter occurs at 9 A. M. on the 2d, new moon 
first reach the fami l i ar zigzag of Cassiopeia, pass next at midnigh t  on the 8th ,  first q uarter at 1 A. M. on t he 
through the scattered stars of Cepheus, and so reach 1 6th, full moon at 6 A. M. on th e 24th, and last quar· 
Cygnus-a consiellation full of interest. Its brightest ter again at 6 P. M. on the 3 1 st.  
star-Alpha Cygni-is remarkable for its enormous _ ,  The moon i s  nearest the earth on the 8th ,  and far· 
distance from us. The most careful measurements thest away on the 20th. She is in conjunction with 
tall to show any sensible parallax, and we may con- Neptune on the M, Mars on the 6th, Mercury on the 
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7th,  Venus on th e 1 0th, Uranus on the 13th, Saturn on 
the 1 7 th, Jupiter on the 23d, and Neptune again on 
th e 29th.  None of these conj unctions i s  cl ose, but on 
t h e  27th there i s  an occultation of the first magnitude 
5tar A l d ebaran. As seen from Washington, the star 
disappears at 7:  28 A .  M. and reappears at 8: 26. I t  
wil l  b e  dayl ight a t  t h e  time, but t h e  occultation can 
b e  observed tel escopical ly.  

A t  Sea,  September 14, 1904. 

•• ••• 
SCIENCE NOTES, 

W. M. Watts has previously shown that there ap
pear to be two d i stinct k inds of connection between 
t h e  spectra o f  all ied elements and their atomic weights. 
I n  the case o f  zinc,  cadmium, and mercu ry, and o f  gal
l i u m  and iri d i u m ,  the d ifferences between th e oscil l a
tion freq uencies of certain l ines of the one element 
are to the d i fferences between the osc i l l ation frequen
cies o f  the oth er element as the squares of their atomic 
weights. In applying this method, some uncertainty 
exist s as to the correspondence of the lines in the d if
ferent spectra; but it  is possible, b y  accu mulating evi 
dence of t h i s  Idnd, to obtain ind ications as to t h e prob
abl e atomic weigh t  of rad i u m  from a comparison of 
its spectrum with those of mercury, barium, and cal
c i u m .  By selecting appropriate l i nes, i t  is possible to 
deduce for the atomic weight of radi um the values 
226.32, 226.42, 225.21, 225.32, 226.52, from the first type 
of relationsh ip,  and the values 225.05, 223.47, 220.36 . 

223.13, 227.39, and 224.63 from t h e  second type of rela
tionship.  The mean of all these results is 224.89, the 
experimental value being 225. While the spectroscopic 
evidence now add uced is not o f  a very certain charac
ter, i t  serves to throw doubt upon the calculations by 
wh ich Runge and Precht deduced the value 2;;8 for 
the atomic weight of radium, and indicates t hat the 
analytical v a l u e  i s  not incapabl e  o f  being reconci led 
with the spectroscopic evi dence. 

In a paper recentl y  presented to the Academie des 
SPiences, Dr.  Charles Repin brings out a new method 
of acting d i rectly upon the b l ood and freeing it from 
tox ic substances wh ich i t  may have absorbed. By a 
Rpecial apparatus which he uses, he l iteral l y  washes 
the blood by drawing off the serum and replac ing i t  
b y  an artificial serum formed o f  a saline solution.  
In this way the corpuscles are furnished w i t h  a fresh 
l i q u i d  and the serum containing the poisonous sub
stances is el im inated from the body. To carry this 
out, th e blood, which i s  taken by aspiration from a 
punctured vein, is at once mixed with eight or ten 
ti mes its volu m e  o f  a sal ine solution. The mixture 
i s  sent into a centri fugal separator which is so ar
ranged that all  th e b l oo d  corpusc l es are collected at 
one point.  They are taken from the separator by a 
pum p w h i ch re-i njects them into t h e  system at once. 
The apparatus i s  entirely automatic and works con
t i nuously.  It ext racts the pl asma with all the toxic 
products and repl aces i t  by an artificial serum. No 
harm is done to the corpuscles, wh ich do not suffer 
from their short passage to the outside. M .  Repin's 
method has been appl ied at t h e  Pasteur I n stitute. Th� 
apparatus i s  operated by a horizontal shaft which 
revolves at a high speed.  The shaft carries fOllr arms 
projecting at right angles and each arm has a conical 
chamber mounted on th e en d. The shaft and chambers 
are traversed by a system of tubes wh ich allow three 
functions to be carried out : F i rst. the b l ood mixture 
is brough t  into the chamber; seco nd, the globules are 
separated and provided with the right amount of l iq u i d  
f o r  re-constituting tbe original volume; t h i r d ,  t h e  
s u r p l u s  of t h e  d i l uting l iq u i d  i s  d r a w n  o ff .  The appar
at.us contains a number of deta i l s  wh ich are necessary 
to prevent coagulation o f  the blood and make i t  work 
s uccessfully. These w i l l  no doubt be i l l ustrated i n  a 

succeed ing description. By simply passing the blood 
through the apparatus, a l l  the operations are carried 
out  automatical l y  and the re-constituted b l ood is r e
t u rned to the system, after having been washed en
t i rely free from the toxic matter i t  may have absorbed. 
Dr.  Repin i s  now demonstrating the physiologi cal ef
fects of this method .  

... '.1. 
Dr.  P. L. Sclater w rites an account in Knowl edge of 

the cape jumping hare, an animal so rarel y seen i n  
London that the animal from w h i c h  t h e  artist, Mr.  
Goodch ild, has drawn the i I l u strb.tion is the only one 
which has ever been b rought alive to England. The 
spring-haas, o r  cape jumping hare, is nocturnal , or, 
at any rate, crepuscul ar, i n  its habits . .  I t  l ives in 
smal l communities on the open veldt, both i n  the plains 
and i n  the mountain ranges, and makes large and deep 
bu rrows i n  the ground, whence it emerges toward 
sunset, being rarel y seen i n  the bright dayl igh t .  When 
chased in the open .it proceeds i n  great bounds like a 

jerboa or kangaroo, for which its highly d eveloped� 
h ind legs are admirably adapted, and is even said to 
move faster u p h i l l  than down. Its food is entirely of 
a vegetable nature, and consists o f  roots and green 
stuff of all sorts. Its fiesh , accord ing to Le Vaillant, i s  
very good to eat, and In h i s  day was much appreciatid 

by the Hottentots and Ka1ll.rs. 
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A NOVEL AUTOM"'TIC PUMP FOR INFLATING AUTO
MOBILE TIRES. 

BY THE ENGLl�H CORRESPONDENT OF THE SCIENTIFIC AMEIU(AN. 

E very automobilist is pa infully aware of the ardu
ousness, time, and manual labor involved in the in
flation of pneumatic ti res. With a view to overcoming 
this exhausting, and, to say the l east,  pri m i t ive system 

AUTOMATIC AUTOMOBILE TIRE INFLATER. 

for the inflatioon of t i res, a novel and convenient appa· 
ratus, called the " Pom pees i," has been placed on the 
market by M essrs . .Jarrott & Letts, Ltd., of London, 
who han d l e  the American Oldsmohiie runahout in 
Great Britain.  

I n  this device manual labo r i s  ent irely dispensed 
with, for the process is accompl ished ent irely by 
the engine.  I n flati�n i s  achieved hy utilizing the 
force generated by the explosion of the gaseou s  
vapor i n  t h e  cylinder of the m o t o r ,  i n  a simple a n d  
efficient manner. Furthermore, o w i n g  to the ingenious 
system adopted, it  can be utilized with an engine com
prising any number of cyl inders, the work being as 
efficient with one cylinder as a m u l tipl e-cyl inder en
gine. As will b e  recogn ized 
from the accompanying il 
lu stration, the device is 
small  and ·compact, and con
stitutes a permanent fixture 
of the veh icle, being attached 
to the frame, dashboard, or 
any other convenient spot .  

The apparatus consists 
primarily of a special plug
fitting. One of the ignition 
plugs i s  unscrewed and 
w ith drawn from its place in 
the cylinder wall,  and this 
speCial fitting i s  inserted. 
This special fitting, although 
it allows the ignition p l u g  
perfect and f r e e  communi
cation with the combustion 
chamber, at the same time 
does not permit of its being 
screwed close against the 
cylinder wall . The fitting 
i s  a small metal box pro
vided with a valve, w hich 
admits the consumed gas· 
eous vapor from the cylin
der after the explosion. 

Scientific American 
her of the apparatus. This  cylindrical chamber, 
which i s  made of n i ckel ,  i s  for the purpose of puri fy· 
ing the exploded gases. Within are placed a series of 
circular baffle plates with a narrow open ing at one 
point of their peripheries, to admit of th e gases trav· 
eling from one concentric passage to the other. The 
gas enters the purifying box i n  the center, and is 

forced around the c i rcular baffle 
plates into the outside passage. This 
chamber serves a useful obj ect i n  
arresting all  o i l  or other impurities 
that may be adm itted from the com· 
bustion chamber of the motor, and 
which would prove deleterious to the 
fabric of the tire. 

To the upper part of the cyl indri· 
cal box is attached the flexible r ub· 
bel' hose leading to the valve of the 
tire. 

Owing to the fact that no i nterfer· 
ence is afforded to the combustion 
of the gases i n  the explosion cham
ber by the insertion o f  the ignition 
plug into the special fitting or valve 
box, this section of the apparatus can 
always be l eft in connection.  When 
the operation of tire inflation i s  not 
i n  progress, the flexible I n d ia-rubber 
hose is disconnected from the cylin· 
d rical pu rifying chamber, and a cap 
screwed. on to render it  a perfectly 
tight jOint.  

To operate the apparatus, the en
gine is first stopped.  The valve of 
the deflated tire is then connected to 
the fi:{ed cylind rical purifying box by 
the flexible rubber tubing. The motor 
i s  started again.  The greater part 
of the exploded gases in the cylinder 
to which the special pl u g  i s  screwed 
pass th rough the inlet valve of the 
valve box at the plug. The valve 
then closes,  and as the gases cannot 
escape back again, they pass through 
the coiled steel hose, cool ing in t ran
s it ,  pass through the purifying cham
ber, and thence pass into the tire. 
When the desired pressure in the 
tire is attained, as ind icated by the 
gage attached to the purifying cham-
ber, the engine is stopped, and the 
flex i bl e  rubber tubing is d i sconnected.  

When the engine i s  running, the exploded gases still 
escape fo r a t i m e  into the valve box; but as their 
passage is stopped when they reach the purifying 
chamber. the pressure behind the valve in t h e  valve 
box soon becomes sufficient to prevent the valve open
ing and the gases escap ing i n  that d i rection, and they 
therefore pass into the muffler o r  exhaust box in 
the usual manner. A t  the bottom of the purifying 
chamber i s  a 8mall drain cock, through which any oil  
that may have collected in the pur i fying chamber may 
be withdrawn. 

The " Pompeesi" has proved highly efficient i n  actual 
operation. It can be connected and set to work i n  ten 
stconds .  The saving of time occupied in the inflation 
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of the tires, too, is considerably reduced , varying from 
two to three m i nutes according t(, the size of the ti re. 
Experience has shown that the c·)nsumed gases o f  the 
explosive mixture exercise no deleter i o u s  effect upon 
the fabric of the tires.  I n  fact, the reverse has proved 
to be the case, as they act more as a prese rvat i ve. The 
tires furthermore stand inflated appreciably longer by 
this  means, for the temperature of the gases i s  re·  
duced to that o f  the outer atmosphere, which fact was 
proved i n  a special test, no fal l i n  the pressure being 
observed on the gage after the t i res had stood inflated 
for twenty-fo u r  hours. Owing to the s i mpl iCity o f  the 
device, there i s  noth ing to get out of order. I t  can be 
as easi l y  adapted to all engines, whether the plugs be 
fitted horizonta l l y  or verti cally,  or wh eth er magneto 
ignition i s  employed . The device, which i s  of French 

NOVEL SPARE WHEEL AND TIRE DEVICE FOR 
AUTOMOBILES. 

origin, has been awarded the go ld medal by the A u to· 
mobile C l ub of France. 

..... 

NOVEL SPARE WHEEL AND TIRE DEVICE FOR 
AUTOMOBILES. 

An interesting reserve-t ire d evice has been placed 
upon the English market. By this contr ivance, in
stead of carrying a spare tire or tube ready for re]Jlac
ing a tire that fai l s  through puncture or any oth er 
defect on the road, a complete rim and t i re fully in
flated ready for use is carried on the car. The device 
comprises a special r i m  carrying the t i re, which is 
fully i n flated. To this rim are fixed th ree cl ips. 
When a puncture occurs, i nstead o f  stripping the de
fective tire from the whee l , and subst i t uting a new 
tire or repairing the defective one, this reserve wheel 
an� tire is firmly clipped by thumb screws to the rim 
ot' the defective wheel . This wheel l i fts the punctured 
tire off the ground and carries all th e friction, so that 
the punctured tire is as safe as if  i t  were with d rawn 
from the wheel. 

The advantage of this i nvention i s  that delay on the 
road through a fai l ing tire is  reduced to th e m i n i m u m .  

The spare t i r e  and wheel 
only occupies one m i n u t e  to 
attach i n  position and even 
tire inflation is dispensed 
with, as the t i re i s  carried 
already fully i nflated. The 
accompanying i ll ustration 
shows 'the prinCi ple 01' the 
invention, and how it is at
tached.  When carried, a 
hoop or ring is made th e 
same size as the tire in or
der to cl ip i t  thereto. This 
appl iance is the i n vention 
of Messrs. Davies B rothers, 
of  Llanelly, Wales. 

--�-...... ------
A MACHINE FOR AUTOMATI· 

CALLY MAKING INCAN
DESCENT GAS MANTLES. 

In thi s  country, at the 
p resent time, about forty 
million i ncandescE'n t gas 
mantles are used annually. 
Vast as this quant ity is,  the 
industry in Am erica is still  
i n  its infancy ; and w i del y 
as the mantle i tsel f has 
been i n t roduced ,  the aver· 
age user k nows l ittle of the 
composition o f  the mantle. 

From this valve box ex
tends a length of coi led 
steel tubing to the main 
part of the apparatus. A 

long section of pipe is pro
vided ,  so that the hot gases 
may be suffi cientl y cooled 
b�f.r� they enter the cham· 

tIlE ROBIN AUTOMAtIC INCANDEBOENT )lAinLE-MAXING )lACHINE j CAPACIty, 4,500 MANTLES 
fiB WOB.iJIfG DAY OF Til' H011BS. 

Briefly stated, a mant l e  i s  
made as follows : A "stock
ing" is first knitted o f  cotton 
threar1 and then sa t u ratpri 
with a solution of thorium. 
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Thus impregnated, one of the stocking's 
ends i s  sewed u p  "; i th asbestos thread, 
a loop being l eft by which the stocking 
is man ipulated i n  the subsequent steps 
of the process. The sewed stocking is 
ignited ilt its top by a flame for the pur
pose of consuming the thread. After 
this treatment, all that is  left i s  a reti
culated structure consisting almost en
tirely o f  oxide of thorium. " Shaping 
and hardeni ng" are the next stages 
through which the mant l e  must pass, 
!.Joth being effected by the Bunsen flame. 
Lastly, the mantle i s  d ipped into a coat
ing solution in order to protect it from 
!.J reakage in transportation. 

Scientific Anlerican 

completely finished . Here the machine 
automatically removes the mantles from 
the hooks of the carrier-hal's, each man· 
tle fal l ing o n  a trimming device. By a 

single movement of a l ever, the operator 
causes a series of rotary kn ives to sever 
th e  bottoms of a series of mantles, 
thereby removing the rings ( too cheap 
to save ) .  Thus it  w i l l  be seen that after 
the first operator has h u n g u p  the man
tles on the carrier-bars. the mach ine 
passes them through the various pro· 
cesses. The gearing of the apparatus 
i s  so t imed that the mantles are sus
pended over the burners and d ipped j u st 
for the proper interval of t i m e, the 
mantles t ravel i n g  in an approx imately 
oblong path from the starting point to 
the finishing point. 

All these processes have h itherto been 
carried out b y  hand.  The asbestos loop 
to which w e  have referred constitutes a 
mea�s whereby a workman can pick u p  
t h e  mantle w i t h  a hooked r o d  and hold 
it  over the Bunsen flame i n  shap ing it .  
The percentage of losses incurred 
through imperfect shapi ng and break
age is high. The shapi n g  and harden
ing of the mantle i s  accompanied by an 
unequal shrinkage which often renders 
the mantl e unfit fOi:�se. Even if  this d i d  
n o t  occur, i rregula' :'ties in the wall of 
the stock ing may b e  formed, the result 
of im perfections in the thread, which 

SIDE AND END ELEVATIONS OF THE AUTOMATIC INCANDESCENT MANTLE
MAKING MACHINE, AND A MANTLE WITH A RING, THE DOTTED 

LINES SHOWING THE AMOUNT OF SHRINKAGE. 

L imitations of space prevent our giv
ing a detailed description of the ma
chine. B roadly speak i n g, however, it  
may !.Je said to consist of endl ess chains, 
connected w i�h and extending between 
which are the carrier· bars from which 
the stockings are suspended. The chain::; 
are intermitten t l y  moved to bring the 
mantles over the various bu rners and 
the

' 
dipping cups.  The accompany ing 

d iagram clearly ind icates the general 
plan of the machine's construction and 

cause unequal absorption of the i mpreg-
nating tho r i u m .  I n  addition to these objections, ex
pense naturally plays its part. The number of man
tles which a single workman is able to burn off and 
shape i n  a day i s  necessarily l i m i ted.  The number of 
i m perfect mantles is large ; consequently, the cost 
of the hand-made mantle is relatively h i gh .  

For the purpose of overcoming these objections, Mr.  
Joseph T .  Rob i n ,  2 5 8  Canal Street, New York city, has 
invented and patented what is probably the 
fi rst machine for automaticall y  making in
candescent mantles. S o  successful has h is 
apparatus been i n  actual operation, that it is 
fa::;t taking the place of handwork i n  America 
and in Europe. A s i ngle machine is able to 
produce as many as fou r  hundred and fi fty 
perfect mantles per hour, and does the work 
of eight shapers, besides that of the di ppers 
and others. Only two operators are req uired 
to serve the mach ine, one to place the stock
i ngs i n position, the other to remove them 
after they are finished. An ind icating device 
shows the exact number of mantles treated 
by means of the apparatus. 

after this, to another set o f  burners by which the 
upper portions are shaped ; n ext, to a set of b u rners 
by which the mantles are hardened, and final l y  to a 
series of cups containing a coating solUtion, into 
wh ich the mantles are dipped. Now practically com
plete, the mantles are e l evated to the top of the frame
work of the machine, travel slowly toward the second 
operator, drying as they travel ,  and finally reach her,  

operation.  Loss i s  entirely p revented ; 
whatever breakage does occ u r  is due to the carelessness 
of the operator. Rarely is a mantl e lost. The u n i form 
excell ence of the mach i n e-made mantles, moreover, can
not b e  attained even by the most sk i l l fu l  operator. 

DOMESTIC BATH PLUMBING. 

Throughout the country d i stricts,  one of the great 
need::; of the residences-a convenient bath
tub-is seriously felt. The absence of this ad
j unct is felt in every househol d ;  for there 
are no water mains i n  the roadways, no sew
ers to carry away the waste, no gas to heat the 
water. As for heating the water by the tea
l{ettleful on the k itchen stove, and carry ing 
it to the tub, that is too t i resome, and de
stroys the anticipated p l easure. 

I n  the accompanying i l l ustration i t  is 
shown how up-to-date fac i l ities for a bath 
may be secured a t  a reasonabl e  cost ; given, 
first, a good soft water supply from well or 
ci stern near the house, and secondly,  d eft
ness of the householder's hands to screw the 
pipes together, from the water supply to the 
tub.  All of these conditions fell to the lot  of 
the writer i n  h i s  country house, within twenty 
m iles o f  New York c ity ; and the i l l u strations 
show how the idea may be realized without 
the a i d  o f  a pl umber. 

The cost ( completed as show n )  to the 
writer, was a trifle l ess than $75. This out
lay, for a permanent l uxury, seems eas i l y  
w i t h i n  reach of m a n y  on farm or roads ide .  

Nat ural ly,  the first improvement introduced 
by Mr.  Robin i n  the process o f  making man
tles was the prevention of i r regularities 
caused by imperfect ions i n  the thread of the 
fabric. This d ifficulty Mr.  Robin succeeds in 
overcoming by employing a metal ring, se
cured to t h e  bottom of the stocking, which 
ring is  of sufficient weight to lessen the con
t raction of the stock ing during the operation 
of burning out. Furthermore, the ring pre
vents the format ion of fol d s .  In the ac
companying diagram w e  il lustrate a mantl e, 
or rather an im pregnated stock ing, i n  which 
the full  l ines ind icate the fabric before i t  is 
burnt off, and the dotted l ines the 

METHOD OF OBTAINING HOT WATER IN A COUNTRY BATH-ROOM. 

Having decided u pon the l ocation of the 
tub, in the interior of the house, measure ac
curatel y  the d i stance from the water sup
ply, where a 1 1,4-i nch water p ipe can be laid,  

form of the structure after the fab
ric has been destro/ed.  The ring 
clearly appear::; at th J bottom of the 
mantl e pictured i n  the d iagram. B e
l; i tlt's answering the purpose speci
fiell, the ring also serves t o  hold 
open the lower end of the stocking, 
so that t h e  flame::; of the shaping 
a nd harden i n g  burners can easi l y  
en t e r  the interior,  a n d  t o  a v o i d  t h e  
col lapsing o f  the s t o c k i n g  d u r i n g  
the d i pping or coat ing process. 

As shown i n  the accom panying 
photograph i c  reproduction of an 'lC
tual mach i n e  in operation, only two 
operators are neecl e d .  These oper
ators are placed one i n  front and the 
other at one end o f  the machine. 
The operator seated within the ma
chine has simply to hang the im
pregnated stoc k i n gs by their asbes
t o::; loop::; upon the hrlOks of a series 
o f  carrier bars that i ntermittently 
move before her d l:ring the regu
lar operation of the machine. Each 
carrier bar, by an i ngen ious ar
rangement of sprocket wheels and 
chains,  is  caused to move first over 
a set of burners by which the fabric 
o f  the st ocld n gs is burnt o ff ;  then 
to a set of b u rn ers by wh ich the 
lower part of the mantie i s  shaped ; THE BATH·ROOM AND THE WATER HEATER. 

under the ground,  through the side 
of the house o r  cellar, u p  to the 
floor on which t h e  tub i s  to be lo
cated, and t h ence to an outlet into 
a suspended metal t'lnk holding 30 
gal l ons of water, and an additional 
pipe reach ing from the bottom of 
the fir::;t tank to an auxil iary tank, 
as shown, having a capacity of 
about 2 0  gallons. The n ecessary 
elbows, stop cocl;s and waste cock 
for emptying the p i pe of water dur
ing the winter's cold must also be 
al lowed for. Send these measure
ments, with a rough d iagram of 
the d iffere n t  cou rses and turns of 
the pipe, giving the lengths of each 
course in feet and i nches, to some 
l arge plumbers' supply dealer for 
estimate of cost, induding a por
celain-lined tub and copper-bottom, 
gal vani zed tanl; , the estimate to in
clude th readed ends of pipe, th read
ed elbows, and coel, s, all  ready to 
screw toge t h er.  The tanks for 
water shou l d  be for the larger 14 x 
16 x 31 inches, the othep 14  x 16 x 
20 inches, cross-braced on the in· 
side both ways t o  p revent bulging, 
a "tel l-tale" V:, - inch l ead pipe solder
ed into a hole 1 inch from the top 
and long enough to pass through 
the side of the house, to overflow 
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when ful l ,  ani ears on the silles, as sRown, fer 
suspension to lit - i nch hooks that pass up through 
ceiling and bolt through crosspieces o f  wood, rest- " 
ing on the garret joists. 

The tub shown is  5 feet long, of the usual standard 
make. Have a piece of lead pi pe 3 feet long, soldered 
to the bent outlet of the tub, to run the waste water 
out of doors ; suspend t h e  tanks as shown, with the i r  
tops on the s a m e  l e v e l ,  so t h a t  both tanks m a y  fi l l  
at the s a m e  ti me ; t h e n  c l o s e  the c o c k  i n  the pipe t o  
the smaller t a n k ,  keeping t h e  cold w a t e r  i n  i t  to temper 
the hot water when it i s  run into the tub. 

The connection of the iron water pipe w ith the 
pump i s  accompl ished by the u s e  o f  a piece of rubber 
hose, to one end of which t h e  usual " force and l i ft 
pump" coupling is attached,  the other end being w i red 
on to th e iron water pipe terminal .  The hose may be 
loosened from th e pump and held aside on a hook ,  to 
permit the usual uses of the pump. 

The larger tank of water is h eated b y  a single b l ue
flame, w ickl ess kerosene heater. If there be a small 
stove in the room, used ordinarily

, for keeping the 
chil l  out of the room i n  the w inter t i me, a portion 
of the heat of the fire may be util ized to heat the 
water, w ithout using the k erosene h eater. This is 
done by having a piece o f  % - i nch iron water pipe,  40 
inches long, bent over l ike a hairpin,  and having two 
rubber-hose connections with tank, by means of two 
unions,  located,  o n e  near the bottom and the second a 
few inches above it .  T h i s  i nsures circulation,  and 
very hot water i n  the w inter, when the bent pipe has 
been low ered i nto the fire, through hole o r  holes in 
the stove cover, as shown. With either of these two 
arrangements of water heating, both simple,  and of 
little expense, any temperature of water desi rab le for 
bathing purposes may be had . When all is i n  com
plete working order, as p ictured in our i l l ustrations, 
many happy hours may be heal thfully passed in its 
poo l .  It is  probably unnecessary to call  attention to 
the many accessories wh ich add to the comfort o f  the 
tather ; such as the movable soap d ish, sponge holder,  
holding bar, towel rack,  looking glass,  etc.  

. .  ' .  
A NOVEL RESPIRATORY APPARATUS, 

BY EMILE GUARINI. 
In mine explosions, i n  emanations of fire-damp, in 

catastrophes l ike that of the Metropolitan Railroad o f  
Paris,  a n d  in many fires, i t  i s  n o t  t h e  h eat o t  the 
flames, but asphyxia, that claims t h e  great-
est number o f  victims. In order t o  enter 
irrespirable gases, the l i fe-saver has u p  to 
the present had rio other resou rce than to 
connect h imself with a tube through which 
a i r  was pumped to h i m  from th e exterior, 
just as it is pumped to the d iver. This sys
tem pl-esents great drawbacks, and, when 
the di stance to be traveled i s  consi derable, 
the pipe becomes heavy and may become ob
structed by bends , fol d s .  etc. It is, there
fore, but natural that an effort sho u l d  have 
for a long t i m e  been made to devise an ap
paratus, which.  by permitting a person to 
carry l, pon him a sufficient quant ity of a i r  
to a l l ow h i m  to l i ve f o r  a certa in l ength o f  
t i m e  in any s o r t  of atmosphere.  sh o u l d  ren
der him independent of the exte rnal a i r .  

T h e  fi rst thing t h a t  suggested itsel f was 
the use of compressed air, and Li eutenant of 
En gineers Vagi not devised an apparatus that 
consti tuted a very great i m p rovement upon 
all  previous ones by permi t t ing l i fe-savers 
to greatly increase t h e i r  sphere of action. 
This apparatus consisted of a reservo i r  of 
compressed air which the l i fe-saver u t i l ized 
for h i s  resp iration,  and regu larly expelled 
to the exterior the a i r  respired.  I t  per
mitted h i m  to rema i n  for ten or twelve m in-
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m i n u t e, and flows automatically through a tube to the 
mouth of the l i fe-sa ver. The escapement pressure is  
sufficient to a l l o w  the a i r  expired into a respi ratory 
bag to b e  drawn by the .current o f  oxygen as by a 
Giffard injector, through a regenerator conta ining 
granul ated caustic potash, wh ich absorbs a l l  the car·  
bonic acid e l i m i nated. The a i r ,  t h u s purified,  having 
been heated i n  its format i o n ,  passes into a refrigerat· 
ing apparat u s  and afterward becomes charged with 
oxygen by its passage i n  front of the aspiration de·  
vice.  I t  is thus poss ibl e for a person carrying the 
apparatus to remain for 25 o r  3 0  m i n u tes w itho ut 
danger i n  an abso l u t e l y  deleterious m e d i u m ; but, after 
the expiration of this  t ime, since the a i r  contained i n  
the apparat us h a s  become h eated to 9 8  or 1 0 0  deg. 
F., th e i n d i v i d ual i s  less at his ease, al though neither 
syncope nor any other acc ident s u pervenes any more 
than when hot air is  i nhaled in a T u !' k i s h  bath . I n  
practice, the apparatus i s  capabl e  of op�ratillg lm inter
tupted l y  for two hours i f  two oxygen tubes are em· 
played . 

The important point is that a l l  t h e  carbonic aci d 
expired shal l be absorbed by the llotash,  that t h e  oxy· 
gEn sh a l l  be renewed i n  suffieient l y  la rge q ua n t i t ies, 
and that the person carrying the apparatus shal l ,  w i th
out the l east effort ,  b reat h e  as freely as i n the open 
a i r .  

T h e  accompanying figures g i v e  a d iagram of the ap
pt'.ratus an t! two v i ews of it. Fig.  2 gives a front v iew 
of the apparatus,  w h i l e  Fig.  3 shows an apparatus 
specia l l y  designed for firemen, t h e  mout hpiece here 
being held between the lips, t h e  nose being c l osed by 

Fig. 1 .-Diagram of Respiratory Apparatus. 
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which is not kept up. I f, at th i s  moment, the patient 
ce made to absorb oxygen instead of all', we know from 
the experiments o f  Grehaut that he w i l l  have many 
chances for h i s  li fe .  As h e  cannot u t i l i z e  the oxygen 
during expiration, a small bag of gold-beater's skin in
terposed b etween the tube and the mask forms a reser
voir into which the oxygen flows during the expiration.  

This apparatus is therefore al ways ready for oper
ation, and easily carried to a place of accident, either 
by hand o r  upon a bicycle. This is  a "ery important 
matter i n  cases of asphyxia, i n  which a gain of a few 
m i nutes may often save a person's l i fe.  

• • • 
The 2,O OO,OOO-MlJe Reeord Run of a 

Loconlotive. 
W e  have on more than one occasion drawn atten

tion i n  these pages to the d ifferent practice of English 
and American rail roads with respect t o  the retention 
of locomotives for a prolonged period o f  service. I n  
t h i s  country, the general method I s  t o  run a l oco
motive fo r a l imited number of year!:!, and then to 
rel egate it  to the scrap heap In favor o f  a more mod
ern type of engine. On the other side. however, the 
practice is to reta i n  a locomotive in service as l c n g  
as it  w i l l  r u n ,  i r respective of t h e  developments and 
improvements that may be i ncorporated i n  the prog· 
ress of t i m e .  The result is that upon the Engl ish 
rail roads may be seen engines still i n  hard use, which 
w e  should consider long past their term o f  service. 
Yet no English engine has atta ined the unique d is
tinction achieved by the locomotive No. 9 5 5 ,  " Charles 
D i cl,ens," upon the London and Northwestern Rail
way, which has covered close upon 2,100,000 m i les, 
in th e haulage of express trains. 

This engine Issued from the Crewe engineering 
shops of the rail road on February 6 ,  1 8 8 2 ,  and has 
been engaged i n  the London-Manchester service regu
larly every day, except i n  those periods in which It 
was undergoing overhauling, ever s i nce. This loco
motive i s  fitted w i th cyli n ders of 1 7  inches d iameter 
a�ld having a stroke of 24 inches. The driving and 
tra i l ing wheels are of 6 feet 6 inches and leading 
wheels 3 feet 6 i nches d iam eter. The mean d iameter 
of the boiler outs i d e  is  4 feet 1 inch and length of bar
rel 9 feet 9% inches, w ith a h eating su rface of 1 9 4  
tubes, y i e l d i n g  an area of 9 6 0 . 2  square feet, a n d  a 
firebox heating surface of 1 0 3 . 5  square feet. The 
boiler pressure I s  150 pound s per square inch. The 

weight of the engine i n  working order is as 
follows : On leading wheels,  10 tons 12 hun
dredweight ; on d riving Wheels,  12 tons 1 0  
hund redweight ; o n  trai l ing wheels, 1 2  tons 
10 hundredweight. The tender has a water 
capac ity of 1,800 gal lons and a coal capacity 
of 3 tons. The total weight of the engine and 
tender i n  working order is 6 0  tons 12 hun· 
dredweigh t.  

Fig . 2 .  -Front View. Fig. 3.-Apparatus for Firemen. 
utes in any k i n d  of i r respirab l e  gas what- THE GUGLIELMINETTI-DRAEGER RESPIRATORY APPARATUS. 

This locomoti ve was instal led upon the 
express serv ice, haul ing the train leaving 
Manchester at 7.45 in the morn ing, and re
turning with the train out of London at 4 
P. M. the same afternoon, thus cove r i n g  3 8 7  
m i l es a d a y .  The engine r a n  regu larly i n  a l l  
weathers w ithout the sl ight est m i shap. On 
the 2 , 6 5 1 st round trip it  recorded the re
marl,able feat of having run 1 ,000,000 m i les,  
covered 

-
i n  9 years and 2 1 9  days. During 

this time 1 2 , 5 1 5  tons at  coal "  were consumed, 
and 9 3 . 2 3 7  tons o f  water were evaporated.  
D u r i ng 11 years'  service but  few repa irs had 
to be effected ,  the most important being the 
supply of two new sets of " d i gestive o rgans. " 
Even these, however, were by no means worn 
out when d i scarded, for they were i m me· 
d iately installed i n  the sister engine " Snow
don," whi ch covered 1 9 1 , 2 3 6  mi les w ith them, 
and then yet a t h i r d  locomotive, "Balmoral ,"  
appropriated them, and ran with them for 
many years. The second set, after replace-ever. Phys iology teaches us that in the air 

that we breathe ( composed of 7 9 per cent o f  n i t rogen 
and 2 1  o f  oxygen ) the n itrogen plays no part i n  the 
exchange of respiratory gases. It is ,  therefore, usel ess 
to overload the l i fe-saver by sto ring u p  n itrogen under 
pressure, for, w h i l e  a tube of 35 cubi c feet of com
pressed a i r  weighs 3 0  pounds, a tube o f  oxygen of 7 
cubic feet, which permits of l iving j ust as long, weighs 
but 5.  On th e other hand, w e  know that our blood ab
sorbs only 4 per cent of the oxygen that enters o u r  
lungs, the remaining 9 6  per c e n t  being expired without 
having been util ized. 

The fact,  based upon the experiments o f  Regnault 
and Reiset,  and which Dr.  Gugl i e l m inetti's new appar
atus has clearly confirmed, is,  that i f  the e l i minated 
carboni c  acid be absorbed by potash,  and the oxygen 
be replaced in measure as i t  i s  consu med, a l im i ted 
quantity of n i trogen may b e  used for respiration for 
an Indefinite l ength of time. 

I n  the Gugl ielminetti  apparatus, the pure compressed 
oxygen i s  contained i n  a small recentacle provided 
with an expander and a meter for indicatin;!; th e quan
tity o f  gas remai n ing in the former. The expan(le (1 
oxygen is d ischarged at the rate of 1 2 0  cubic inches a 

p i ncers, and t h e  h e l m e t  be ing d i scard ed as useless. 
In concl usion.  we may state that the apparatus 

weighs but 2 2  po ,.ml s ,  inclusive o f  t h e  h e l m e t ,  and that 
the firemen of Paris, who have placed i t upon t r ial ,  
have been ful ly satisfied w i t h  t h e  results  obtained. 
The inventor is  at present studying the appl ication 
of the apparatus to div ing. 

Li fe-Saving Bag and Box .-The ohjept of these ap
paratus, both of wh ich contain a small  4 ·cuhic·foot tube 
of oxygen, i s  t o  permit of the d i rect respi ration of oxy
gen from the compression tube,  to which is  secured 
an expander that accurately regulates the d i scharge 
o f  the gas, a pressu re gage that al waYR shows exactl y 
the quantity that remains in the t ube, and a metal l i c  
m a s k  provided w ith a C a i l l etet v a l v e  for expiration. 
and that permits of fixing the mask u po n  the face of 
an asphyxi ated person .  It is  th lls poss i h l e  t o  combine 
oxygen inhalation w i t h  artificial respi ration and, 
thanks t o a mask for the nose, with rhyth m i c  tract ions 
a i' t h e  t o n gu p .  W e  w i sh t o  dwel l particll iarly li pan 
t h i s  l atter arrangement.  wh i c h  i s  of great i m portance.  
s i n c e  in many cases tract ion  of  tIl! '  tongue in t h e  
asphyx iated brings al loHt it hegi n n i n g  o f  resp i ra t ion , 

m ent,  were placed in the engine "Courier," and were 
s�tisfactory for several years. 

The locomoti ve "Charles D ickens" continued with 
the same express, and on the 5th of August, 1 9 0 2 ,  dur
ing the 5 , 3 1 2th round trip from Manchester to London, 
notched its 2 , 0 0 0 , 0 0 0  m i les, a feat which has not been 
paral l e l ed on any other rail road in any other part 
o f  the worl d .  Notwithstanding the extens ive improve
ments and developments that had been effected i n  the 

. 2 0  years and 181 days that had elapsed during the cov
ering of this enormous m i l eage, this engine still re
mained one of the fastest and most punctual upon 
the road. 

During the latter part of this time,  however, there 
was a great

" 
change i n  the character of the rol l i n g  

stock . D i n i n g  and s l e e p i n g  coaches w e r e  introduced , 
which considerably i ncreased the weight of the train.  
Furthermore, the req u i rements of faster traveling 
necessitated the engine being appreciah l y  speeded up.  
T h i s  was gradual l y  done up to 5 0 1-3 m i l es per hour. 

D u r i ng this 2 . 0 0 0 , 0 0 0  m i l es,  the engine {'.{)nsumed 2 7 .-
4 8 6  tons of coal and 2 0 4 . 7 7 ]  tons of water .  T h e  fuel 
conl3umption, including the raising of steam , has not 
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once exceeded 32 pounds per mile, wh i l e  the cost of 
Jl laintaining the engi n e  in working efficiency has aver
aged 3 . 5 6  cents per m i l e  run. Owing to the system of 
standardization which i s  a feature of the Crewe Works, 
the enforced idleness o f  the engine consequent upon re
newal s and repairs has only ave raged 12 per cent of work
ing time. This h uge m i l eage has been covered without 
the s l i ghtest m ishap of any kind. Although the speed 
of many trains upon this system has been considerab l y  
augmented du ring t h e  past f e w  years, yet th i s  express 
hauled by "Charles D ickens" sti l l  remains one of the 
fastest upon the system ,  and owing to the present ex
cellent condition and running o f  the locomotive, it 
w i l l  probabl y  sti l l  be retained upon the 3 8 7-mile daily 
run for some ti me to come. 

• • • 

LAUNCHING OF THE " CONNECTICUT " AND 
" MILWAUKEE." 

On September 2 9 ,  eighteen months after the laying 
of her keel , the United States battlesh ip "Connecticut," 
which shares with the British battlesh ips of the "King 
Edward" class the d i st i nction of being the largest yet 
constructed, was launched at the New York navy yard, 
Brooklyn.  The event was marked by the customary 
ceremon ies, and it  was w itnessed by a great crowd of 
visitors, who had been admitted to the grand stand anrt 
i n c losures of the navy yard by t ici{ets of inv itation. 
It i s  an h i storical fact,  deserving of mention in th i s  
connection,  t h a t  t h e  "Connec ticut" w a s  launched from 
the very spot at which the o l d  prison ship "Jersey" 
was beache d ,  after she had perfo rmed her notorious 
duties during the Revolutionary war ; and when the 
p i l i n g  was being driven for the b u i l d ing ways, no 
l i ttle  difficu l t y  was experienced i n  getting i t  down 
th rough the remains of the sunken vessel . 

The "Connecticut,"  and the sister ship " Louisiana," 
which Nas launched a month ago at the Newport Newi> 
yard , were authori7.ed by act of Congress on July 1 ,  
1 9 0 2 ,  � n d  under the terms o f  the act t h e  contract 
for one of these vessels was to b e  let to a p r ivate firm, 
and the other ship was t o  be b u i l t  i n  a government 
yard . The determination of Congress to renew the 
practice o f  b u i l d i ng wa rsh ips at the navy yarLls was 
brought auout by the urgent representat ion of the 
Navy Department, which claimed that with its present 
plant and fine organ ization,  such a yard as that at 
New York was thorough l y  eq u ipped for the speedy 
and economical construction of warsh ips.  Conse
quently. the construction of the " Connect icut," being 
un dertaken at the same t i m e  as tha t of the "Louisi
ana ," has been watched with the keenest interest ; and 
it  is extremely grat ifying to the government that she 
should have been compl eted in practically the same 
space o f  time as the con traet-b u i l t  vessel . 

The "Connecticut" is 4 5 0  feet in length on the water
l ine,  76 feet 10 inches i n  beam ; and when the ship 
i s  ful ly equipped ready for sea,  with all  stores on 
board and a normal supply o f  coal i n  the bunkers, she 
d i splaces 1 6 ,000 tons on a draft of 24 feet 6 inches. 
Her full  l oad d isplacement w i th her bunkers filled and 
stores aboard for an extended cruise i s  1 7 ,6 6 6  tons. 
She is propel led by twi n-screw, vertical , triple-expan
sion engines, of 1 6 . 5 0 0  i n d icated horse-power, which 
are designed to d r ive her at a speed of 18 knots an 
hour.  The normal coal supply is 9 0 0  tons, but her 
b unl{€r capac ity is  2,200 tons. When the sh i p  i s  fully 
loaded,  her maximum d raft aft is 26 feet 9 1,4 inches. 
Her boil ers are of the Babcock & W i l cox type, and she 
carries enough coal to enaule her to steam at a speed 
of 10 k nots an hour continuously for a distance of 
5 . 2 7 5  m i l es. 

Officially,  the "Connecticut' · is  known as a sea-go ing 
battlesh ip with two 1 2-inch and four 8-inch barbette 
tu rrets. She is remarkab l e  for her great offensive and 
d efensive powers, in 
by any foreign sh ip. 
Krup'p face-hardened 

both of which she is unexcelled 
A l l  of her armor ii> of the best 

type.  The protection consists of 
a waterline belt .  which extends from stem to stern. 
For one-third of her l ength amidships,  the belt i s  1 1  
i nches thick a t  the top and 9 inches thick a t  the 
bottom, and from these d i mensions i t  tapers fore and 
aft  to an even thiclmess of 4 inches at the bow and 
stern. Above the main belt,  and for the d i stance be
tween the main baruettes, there is a continuous wal l  
o f  side armor 7 inches i n  th ickness reach ing from the 
main belt to the main declc At the ends of this armor, 
bul kheads of 7-inch armor ex tend athwartsh i p  to a 
connection w ith the main barbettes. There is a con
ti nuous p rotective deCk, which is  1 inch th ick on the 
flat and 2V� inches thick forward and aft.  the th ieJmess 
of the side sl opes being 3 inches. The main barbettes 
are protected by 1 0  inches of armor, and the main t u r
rets by 1 2  inches. The fou r tu rrets of the 8-inch guns 
are protected by 8 inches of armor, while the barbettes 
b.:;low carry 6 i nches. 

The unusually powerful battery is composed of four 
1 2-inch 4 0-cal iber guns in t wo tu rrets fore and aft, 
eight 8-inch 45-cal ibpr guns i n  four t u rrets, two on 
each broad s i rt e, th!' two forward turrets having an 
arc of fire from dead ahead. to a point well aft of 
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the beam , and the after pair of tu rrets i s  s i m i larly 
able t o  fire from forward of abeam to dead astern. 
On the gun deck , and firi� through casemates in the 
7-ineh side a rmor, is a powerful battery of twelve 
7-inch, 5 0-cal iber guns. The 7-inch gun is a new piece 
o f  h i gh velocity and great penetrat ion, that in these 
vpssels takes the place of the usual 6-inch guns. This 
p i ece has a velocity o f  2 , 9 0 0  feet a second and a muzzle 
energy of 9,646 foot-tons. I t fires a projecti l e  of 1 6 5  
pounds w i t h  sufficient energy t o  penetrate 2 8 . 7  inches 
of iron a t  the muzzle. This is a great advance over 
the 6-inch guns which w i l l  b e  mounted o n  the 
"Georgia" class, the smaller weapon having the same 
velocity and firing a 1 00-pound projectile  with a IIl,UZ
zle energy of 5 , 8 4 0  foot-tons and a penetration of i ron 
at the muzzle o f  24.2 inches. The armament also 
incl udes twelve 3-inch 1 4-pounder rapid-fire guns, six 
of them mounted on the gun deck, two in the bow and 
fou r  at the stern, and firing through casemates pro
tected hy 2 inches of armor, the other six being 
mounted on the main deck in b roadside between the 
8-inch gun turrets, with 2 inches of protection on the 
casemates. There are also twelve 3-pound ers and four
teen machine guns d istributed on the roof of the tur
rets, the superstructure, the bri dges, and in the fight ing 
tops. The forward conning tower, which inc loses the 
base of the m i l itary mast, i s  protected w i th 9 i nches 
of Krupp stee l ,  and the after conning tower, sometimes 
lmown as the signal tower, which is located beneath 
the after bridge, has 5 inches o f  protection. As origin
ally d esigned, the " Connecticut" does n o t  carry any 
subm erged torpedoes, but i n  consequence of agitation 
of the subject i t  was subseq uently decided to provide 
her with four 

-
such tubes, two l ocated in a compart

ment forward and two i n  a compartment aft, in a posi
tion sl ightly forward and aft, respectively,  of the 
1 2-inch tu rrets. 

Although she is not 8uch an important ve88el as the 
"Connecticut," the " M i l waukee," of 9 ,700 toni> d i splace
ment,  wh ich was launched on the tenth of the same 
month at the yards o f  the Union I ron \Vorl, s ,  San 
Fran cisco, is  a vessel which a few years ago would have 
excited w i desp read attention.  

Shp is a twi n-screw p rotected crui8er,  and a s ister 
ship to thp " St. Louis" and the ( new ) "Charleston , "  
n o w  b u i l d i n g  at t h e  yards of Neafie & Levy a n d  the 
Newport News S h i p b u i l d i n g  and Dry Dock Company. 
The d imensions o f  the " M i l waukee" are : Length on 
normal load waterl i ne,  424 feet ; bread th,  extreme, 66 
feet ; mean d raft, 2 2  feet 6 inches ; displacement, 
about 9,700 tons ; spee d ,  2 2  knots ; bunker capacity, 
1.500 tons. 

The " M i l waukee" will have a protec tive deck of 
n i ckel-steel the entire length of the ship,  1�� inches 
thick on fiat and 2 Jh inches OIl slopes. The n ickel
steel plates are laid on �� -inch steel plating, giving the 
deck a total thi�kness of 2 and 3 inches. The main 
side armor belt is 7 feet 6 inches w i d e  and 4 inches 
t h iel" and is  placed abreast of boilers and engines for 
a d istance of about 196 feet. Above the main belt is 
the lower casemate, w i th a u n i form thickness of 4 
inches, protec t i ng the central portion of the h u l l  for 
:3 d i stance of about 196 feet, and extending u p  to the 
gun deck Above the lower casemate i s  the upper case
mate, with a u n i form thickness of 4 inches, protecting 
the central portion of the hull for a d istance of about 
] 3 6  feet, and extending u p  to the main deck. At each 
end on the b e r t h  and gun decks, and worked in to 
llJPet the enrls  of the side armor, i s  athwartsh ip armor 
3 inches in thickness. There w i l l  be worked i n  from 
the p rotective deck to above the waterline the usual cel
l u l ose coffprdam. 

The main battery consi sts o f  fourteen 6-inch b reech
loading rapid-fire rifies of 5 0  calibers in length.  Of 
these, six are mounted on the main d eck,  and eigh t  
are mounted on t h e  g u n  d e e k .  T h e  8econdary battery 
consists of eighteen 3-inch breech-l oad ing rapid-fire 
rifies,  of 5 0  cal i bers i n  length ; twelve 3-pounder semi
automatic guns ; fou r  I-pounder automat i c  guns ; 
and eight I-pounder rapid-fire guns ; there are also 
two 3-inch field guns, two mach ine guns 0.30 cali
ber,  and eight automatic guns 0.30 caliber.  

The " M i l waukee" will  have twin engines of the 
vprtical ,  inverted-cy l i nder,  d i rect-acting, triple-expan
sion type. each with a high-pressure cylinder 36 inches, 
�l,l1 intermed iate-pressure cyl i n der 5 9  i nches. and two 
l ow-pressure c y l i n ders 6 9  inches i n  d iameter : the 
st roke of all  pistons being 4 5  inches. The order of 
the cylinders,  beginning forward, i s : Forward low
pressure. h igh-pressure, intermed iate-pressure. and 
a.fter low-pressure. The framing of the engines con
s i sts of forged-steel columns trussed by forged-steel 
stays ; the bed plates are o f  cast steel . The ind icated 
horse-power o f  both engines w i l l  be 21 .000 when mak
ing about 1 3 3  revolutions per minute and with steam 
pressure of 250 pounds at the t h rottle.  The d esigned 
speed on trial i s  2 2  knots. 

There will be sixteen boil prs of the water-tube type, 
placed in four water-tight compartments forward of 
the engine rooms ; the forced draft system will COll-
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sist of blowers d ischarging into closed ash pits,  there 
being one blower for each boiler.  There will be a 
complete electric plant on board , consisting of two 
1 5 0-li i lowat t and three 5 0-ki lowatt generators,  d i rect
connected to compound engines, using steam at 1 5 0  
pounds. O v e r  7 8  electric motors w i l l  be instal led , o f  
from o n e  to thirty h o rse-power ; they w i l l  be u s e d  to 
operate boat cranes, deck winches, blowers for ventila
tion, ammunition hoists, etc. 

The " M i l waukee" w i l l  have a compl ement of 645 
officers and men. 

A few years ago the "M i l waukee" would have ranl{cll 
as an armored cruiser ; but to-day, because of the U ll

protected ends at the waterl ine,  and the weakness of 
the side armor ( only 4 inches in thickness ) ,  she is 
classed in the navy l ist only as a protected cruiser.  

• • • • • 
." utomoblle N o t e  .. , 

The crown ing rac ing event of the year in this coun
try will take place on Long Island, October 8 .  The 
race i s  lmown as the Vanderb i l t  C u p  race, and i t  is an 
international race for a trophy presented by Mr. Wil ·  
l iam K .  Vanderbilt ,  Jr.  I t  w i l l  be run on a 30. 24-m i l e  
course, which w i l l  b e  traversed ten times by t h e  com
peting cars. Some of the best E u ropean cars are found 
among the eighteen entries, wh ile  but few l eading 
American makes are represented. Among the latter 
are two 60-ho rse-power Pope-Toledo racers, the Packard 
3 0-horse-power "Gray Wolf ,"  a 3 0-horse-power l{oyal 
Tourist, and a 75-horse-power S i m p l ex.  The Fl'ench 
team consists of three 9 0-hor8e-power Panhards and 
one Renau l t  of the same power, besides a D e  D i etrich 
and a C l ement-Bayard 8 0-horse-power car. Five GO
horse-power Mercedes cars w i l l  represent Germany, 
and two 90-horse-powpr Fiat machines I taly.  I n  order 
t o  entirely d o  away w ith dust,  the course w i l l  be thor
ough l y  sprinld ed w i t h  o i l  throughout the entire dis
tance, and it i s  estimated that 100.000 gal lons o f  crude 
pptroleum w i l l  ue needed for this p urpose. Th e course 
has a number of very sharp turns. which it  will require 
s k i l l fu l  driving to round without m ishap. 

A 614-mile reliab il ity test of l igh t cars has just been 
hpld i n  England. The test consisted o f  a 50-mile run 
out from Hereford and back again.  or 1 0 0  m i les in al l 
vel' day, besides h i l l -c l i mbing, stopping, and starting 
on grades as high as 15 per cent.  Twenty minutes 
was allowed each morning for adjusting the cars. Out 
of thi rty-eight cars that sta rted, twenty-six fin ished 
successfully,  while but four managed to make absolute 
non- stop runs throughout. O f  these, two were 6-
horse-power Wolseley and Siddely cars , which sell 
for about $875 each ; and the remaining two were a 
6-horse-power De D ion and an 8 to 10-horse-power C rox
ted, valued at $ 1 , 000 each. Nearly all I)f the cars were 
of the l ight ,  two-passenger type. Besides the four 
cars mentioned, four others-a 6 Jh -horse-power Wolse
Ipy, two 7 1/:! -horse-power Humbers, and another 6-
horse-power De Di an-mad e  el even out of a possible 
twelve non-stop runs. The two Wolsel eys and the 
two De Dions were run as teams, and it speaks very 
wel l for the fo rmer that but 10 m i n ute'3 time was lost 
t,pt\veen them during this long road 1 est, while the 
only troubles with the De Dian cars h a ppened to the 
second one, driven by Miss Dorothy LeYitt, which was 
detained an hour and a quarter d u ring the last 50-
m i l e  run by the need l e-valve sticking in \ h e  carb u reter. 
The trials have shown very well  the possibi l ities of the 
runabout automob i l e  for touring pu rposes. and have 
again demonstrated the reliab i l i ty and lack of tire 
trouble which are the features of this type of car.  

. 1 . ,  .. 
'l'h e Cu rl-e n t  S U P llle m e n t .  

The current SL'l'l'LE�I E:\,T,  No. 1 5 0 0 .  i s  opened w i th 
an excel lently i l l ustrated article by our S t .  Louis cor
respondent entitled "The United States Comm ission 
of Fish and Fisheries B u i lding." Of technological im
po rtance are an instructive contribution on the prac
t i cal production of bronze leather.  a n's nm(; of the 
action of explosives, and a very exhaustive paper on 
artificial  8tone.  Mr.  Harold Busbri dge w rites on the 
shrinkage and warpi n g  of timber, i l lustrating his  opin
ions with many striking i l l u strations. "Art and En
gineering" is the title of a discourse upon a subject 
of considerable importance, i n so far as it affects 
A merican mun icipal ities. Prof. Robert MacDougal l 
outl ines in an interesting way the evolution of the 
h u man hand. The Porta Vol ta electric supply station 
of Mi lan is noteworthy ,  in so far as i t  embodies a 
5 , 000· horse-power three-phase tu rbo-al ternator of new 
d esign. A ful ly i l l ust rated article on the plant is  
pu bl ished in fhe Sl·l'PLEMt::\'T.  The Prime M i n ister of 
England, Mr. Henry A. Balfour, rtel ivered a splendid 
address before the British Assoc iation for the Ad· 
vancement of Bcience, a d i scou rse in which he out·  
I ines the development of modern anthropology. One 
o f  those practical articles i n  which the construction of 
pxperimental apparatus i s described. and for which 
the S I ' I'I'LE �I t;N1' is noted , i s  also publ ished. It bears 
the t itle,  "The Construction of an I n d icating or Re
cording Tin Plate Aneroid Barometer." If is writtell 
by Dr. N. Monroe Hopkins. 
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LOCOMOTIVE HISTORY AT THE WORLD'S FAIR, 
ST. LOUIS. 

BY Hlm,BEH'r '1'. WALKEU. 
Not the l east i mportant an d  interesting section of 

the Transportation Exhiuit  at the World's  Fai r at St.  
Louis is the remarliaule coll ectio n of old locomoti ves, 
that present a graphic history of the development of 
transportation by steam from its earliest inception 
down to the p resent day. 

It w i l l  be rememuered that some time prior to the 
opening o f  t ile Columb ian Exposition i n  1893.  Major 
J .  G.  Pangborn, representing the Baltimore & Ohio 
H.ail road Company, v isited E u rope and acquired a large 
numuer of drawings and other data of early locomo-

Fig. 3. -Typlcal Norris Locomotive of 1 837. 
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thus supplying the m issing l inlis, and forming a chain 
o f  locomotive h istory that is practically complete, pre
senting the matter to the student in a way that en
ables him to grasp the subject as no written work 
w o u l d  do. 

The h istory of the locomotive is  a difficult and com
plex subject, and one, moreover, that has never been 
written i n  book form. The value, therefore, o f  this his
torical d isplay, from an educational standpoint, can 
s 2arcely be overestimated. 

I t  would b e  impossible to do j ustice to the elab
orate exh ibit, now at St . Louis, with i n  the l i m i ts of a 

s ingle notice ; and.  as i l lustrated articles on these h is
torical l ocomotives have appeared in thi s  journal from 
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ton's suggestion, made in the year 1 6 8 0 ,  for a vehicle 
to be propelled by a jet of steam worliing on the re
action principle util ized i n  the famous T u rbine of 
Hero o f  Alexandria i n  the year 1 5 0  B .  C .  I t  i s  needless 
to say this i d ea was never put into practical form. 

The next exh ibit is an enlarged reproduction of 
Murdock's road locomotive o f  1 7 8 4 ,  and i s  the first 
engine shown i n  Fig. 2 .  Murdock's engine was a small 
brass model,  which worked satisfactorily on a tab l e  o r  
floor ; b u t  the reproduction at St.  L o u i s  i s  made larger, 
and, as seen in Fig. 6, the figure of an engineer has 
been placed thereon . Murdock's engine had but three 
wheels, and was worked by a s ingle cylinder and a 

grasshopper beam. 

Pig. 2. -A Portion of One Line of the Historical Exhibit at the World's Pall'. 

Fig. 4.-" De Witt Clinton " and train, 1 831. 

Fig. 5.-The First Locomotive in Chicago, 1 848. Fig. 6.-Murdock's Road Locomotive, U84. 

tives. H e  also secured l ike material from the rail
road s and engine buil ders of the Unit erl S t ates ; anrl 
from this rich mine of i n fo rmation.  ful l -size rep ro
ductions of nearly all the types of locomotives were 
constructe d .  Furthermore. wherever possible.  speci
mens of real locomotives were secu rer! ,  and these w i th 
the full-size reproductions fo rmer! .  at Chicago. a unique 
exhibit  wh ich presented an almost u nbroken chain i n  
t h e  h i story o f  the locomotive engine. 

On the closing of the Columhian Ex position,  the 
collection was remover! t o  t h e  Fiel d Museum, and 
thence i t  was recen t l y  t ransferred to St. Louis. at 
whicll iime add itional hi storical material was coll ected, 
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time to t i m e ,  it w i l l  suffice for the g p u eral reader i f  
we glance at a f e w  of t h e  m o r e  noteworthy examples. 

Before desc ribing the engines which w e  i l lustrate, 
m ention should be made of the fact that all  the engines 
stand upon either the original or the exact counterpart 
of the t rack of their period ; and that. in many in
stances. l i felike figures o f  the contemporary enginemen 
have been mounted on the footplates. 

These two featu res o f  the engines lend add itional 
h i storical flavor to this most. valuable collection. 

F i g. 1 of the accompan y i n g  i l l ust.rati ons sh ows the 
commencement o f  one l ine of the H i storical Exhibit ,  
and the object before us is a model of S i r  I saac New-

The second engine, appearIng in Fig. 2 ,  i s  a full
size reproduction of the " Ston rilridge Lion , "  the orig
inal of which was b u i l t  in England in 1 8 2 8 ,  and was 
run on the Del aware & H u dson Canal Company's rail
road.  This engine had grasshopper beams.  an d  was the 
first locomotive to turn a wheel i n  the U nited States. 

We next observe "La Fayette" of 1 8 3 7 .  This was one 
of the first Norris l ocomotives that had adhesion suf
ficient. to surmount heavy grades. and,  as seen in Fig.  
3 ,  a fignre of an engine driver with one h ancl on the 
th rottl e  l ever and the other holding th� reversing l e
vel' has been placed on the footboarcl . giv i n g  a real istic 
finish to this pioneer American eng.UlJ_e, w;u.tc:h, with 
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its drop "D" hook motion and dome firebox, 
w i l l  repay careful study. 

The fourth engine shown i n  Fig. 2 is  the 
" Experiment," designed by John B .  Jervis 
in 1832 for the Mohawk & H u dson Rail road. 
It  was the first engine to have a swivel ing 
truck-a feature of the American l ocomo
tive that has helped to make i t  so success
ful. 

Then follows i n  the l i n e  the "Puffing Bil
ly," a cel ebrated Engl ish locomotive de
signed by B lackett and Hedley in the year 
1 8 1 3 ,  for hau l i n g  coal trains on the Wylam 
Colliery Rail way, N ewcastle·on·Tyne. It has 
upright cyl inders and grasshopper beams, 
similar to the " Stourbridge Lion," already 
noticed. 

Th e rest of the engines shown in this i l ·  
l ustration become t o o  indistinct i n  t h e  per· 
spective to be c l early seen, but among them 
w i l l  be found Eastw ick and Harrison' s  " Her
c ules" of 1 8 3 7·38,  the first locomot ive to 
have equal izing l eyers ; the first American 
eight·wheel engine, designed by Campbe l l  
in 1 8 3 6 ; James' engine of 1 8 3 2 ,  t h e  fi r s t  en· 
gine in the world with link motion, and 
many others of equal interest. Lim itations 
of space forbid more than a brief reference 
to one of Ross Winans' celebrated "Camel" 
engines, that astonished the railway world 
fifty years ago w ith its great hau l i n g  power. 
We must not, however, pass by a full-si:..e 
reproduction of Stephenson's "Rocket" o f  
1 8 2 9 ,  w h i c h  at t h e  cel ebrated competition 
at Rainh i l l ,  England, attain€d a speed of 24 
m i les an hour. It possessed all  the essen
tial features of the modern l ocomotive, and 
is; perhaps, the most i m portant historical 
locomotive in the world.  

I n  other parts of the historical d isplay 
will be found several engines worthy of no
tice, among them the "Pioneer" of 1 8 4 8 .  
( See F i g. 5 . )  This i s  a working locomotive. 
I t  was the first locomot ive seen in Chicago, 
and ran o n  a rai l road that is now a part of 
the Ch icago & Northwestern system. I t  
weighs about 1 0  tons, a n d  has inside cylin
ders.  The eccentrics are outside, and are 
fitted with drop "V" hooks. This feature 
alone makes the engine of special i nterest. 

Perhaps the best specimen of a ful l-size 
reproduction to be found in the whole dis
play is that of the "De W i tt Cl inton," which 
was the first engine to draw a train in the 
State of New York. The original was built 
for the Mohawk & H u dson Rail road, now a 
part of the New York Central & H udson 
River Rai l road, in the year ] 8 3 1 .  This ex
hibit is complete, as it includes the tender 
and three passenger cars, and is i l l ustrated 
i n  Fig. 4 .  I t  w i l l  be observed that these 
cars are built  o n  the l ines of the old stage 
coach . The baggage was carried o n  the 
roof, and an outside seat was prov ided for the guard 
OJ'  conductor. 

Passing over the rest o f  the engines i n  this great 
exh ibit ,  it  may be said in concl usion that the Balti
more & Ohio Rail road Company have supplemented 
i t  by the addition of several 
modern locomotives of the 
most approved des i gn, includ
ing the Mallet articulated 
compound engine, which has 
the d istinction of being the 
heaviest l ocomotiv e  ever built .  
I t  has fou r  cyl in ders and 
twelve driving wheels ar
ranged in two sets of s i x  
wheels each, t h e  frame f o r  the 
front set of wheels being piv
oted to the rear section of the 
frame, thus enab l i n g  the en
gine to round the sharpest 
curves with ease. The total 
heati ng s urface of this mam
moth mach ine amounts to 
5 , 5 8 6  square feet-the largest 
heat ing surface ever put into 
a locomotive. Its enormous 
power may be conceived i n  the 
drawbar pull of 70,000 pounds 
which i t  exerts when world n g  
compound, but w h e n  in s i m p l e  
gear t h e  tract ive effort reaches 
over 80 ,000 pounds. The 
weight of the engine in work
ing order is 3 3 4 . 5 0 0  pounds.  

Scientific America.n 

First St.a�c - A  Few Days After Hatching from Egg. 

Second f!tage in the Growth of a Lobster. 
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tion w ill  not ( as at one time seemed pos
sibl e )  be broken up at the close of the St. 
Louis Fair, arrangements having been prac
tical ly completed for placing it  in a perma
nent home in one of the eastern c i ties, with 
ample p rovision for its subsequent safe keep

ing. 

ARTIFICIAL PROPAGATION OF LOBSTERS. 
BY WALTER L. BEASLEY. 

Thlrd Stage-Nearing 
lIIaturity. 

Fourth Stage (Lastl-Young Lobater 
Ready for Liberation. 

The artificial propagation of l obsters, one 
of the most interesting of biological prob
l ems, and of great economical im portance 
to the U n ited States, has beE'n successfu l l y  
solved. T h i s  noteworthy d iscovery, w h i c h  
h a s  baffled scientists u p  to the present, has 
been practica l l y  worked out by the Rhode 
I sland Commission of Inland Fisheries 
through the i nvestigations carried on by Dr. 
A .  D. M ead, of B rown University, who is 
d i rector of th e floating laboratory of the 
Commission at W i ckford, R .  I.  The U .  S.  
F i sh Commission also co-operated i n  these 
experiments. For the past three years or 
more this has been anchored in Mill Cove 
and turned into a l obster experimental sta
tion, with specially-devised apparatus, and 
i s  to-day the first successful l o bster-hatch
i ng plant in the world.  New l i fe is now 
assured to the declinmg lobster ind ustry, 
which otherwise seemed doomed to extinc
tion. The annual output is smaller each 
year, d u e  partially to the unceas ing trap
ping and reckless destruction of the femal e  
e g g  a n d  short lobsters by certai n o f  the 
crafty and ignorant fishermen, who fa i l  to 
observe the regulations, and evade th e fish
ing laws. I t  sho u l d  be stated. however, that 
early experiments were carried on o n  hehal f 
of the U n ited States Fish Commission at 
Wood's Holl  in 1 8 9 9 - 1 9 0 0  by Prof. Hel'mull 
C . Bumpus,  then d irector of the Un ited 
States Biological Laboratory. H i s  series of 
p romising investigations a wal<ened general 
interest i n  th e artificial rearing of 1 0 iJ sters, 
and many d i fferent devices for the incl os
ures were tried, all o f  which proved unsatis
factory and res u l ted more i n  k i l l ing than in 
the rearing of the lobster fry. Later the 
experiments were transfe rred to the W ick
ford Station. The writer, in J u l y  of this 
year, at the W ickford Laboratory, had tile 
opportunity of visiting the lobster-hatchi ng 
plant, when Dr. ME'ad outl ined the appa
ratus and his successful method of rearing 
the young lobsters from the eggs through 
the critical four stages o f  two to three 
weeks which is necessary before they become 
fitted for the struggle for existence. The 
following narrative embod ies the salient and 
latest features of Dr. Mead's investigations, 

The Four Stages in a Lobster'S Lite. 

one just described. The total heating surface of the 
"Rocket" was 1 3 7. 7 5  square feet ; its d rawbar pull  was 
about 785 pounds, and i ts weight i n  working order was 
b ut a l ittl e over 9 , 0 0 0  pounds.  

It i s  gratifying to know that this valuable collec· 

obtained from an interview and his official 
report. The hatchery is i nstalled i n  a 

house-boat, some fi fty feet in length , b u i l t  on two pon� 
toons, having a house ten by ten on each end, w h i c h  
i s  used for a laboratory, sleeping apartments, and t h e  
storing of appl iances. A well  of twenty feet is arranged 
between the two houses. Two large floats on both 

sides of the house-boat contain 

A' good idea of the great in
crease in the sille and power 
of locomotives since Stephen
son's time may be obtained by 
comparing his engine with the 

Submerged Bag with Stirrers for Breeding Lobsters. Getting Out " Fourth-Stagers " for Liberation. 

the essential apparatus for the 
breeding and rearing of the 
young fry. This,  the most vi
tal and important featnre of 
the whole work. viz. ,  the in
closure used to harbor the 
young fry. consists of a stout 
canvas bag twelve feet square, 
submerged to the depth o f  four 
feet and suppl i ed with a rotat
ing propel ler.  After inn umer
a b l e  experimentt',  it was fo nnd 
that the keynote to success was 
that the water in which the 
young fry were inclosed sho uld 
be kept in cont inuous motion. 
This accomp l ish€s two things : 
it prevents the fry from SE't
tl ing into pockets to smother 
o r  devour one another, and it 
keeps food in suspension, so 
that they can obtain it. I t: 
order to admit a free c i r �u lu.
t ion of wate r in these bags, 
windows of copper screens are 
placed in the bottom and in the 
sides n ear the top. The bot
tom ones are twenty by thirty 
inches, through which the 
water enters the bag. The s i d e  
ones are fi v e  feet l o n g  a n d  ten 
inches broad, and placed ten 
inches from the top, through ARTIFICIAL PROPAGATION OF LOBSTERS. 
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which the water escapes in the bag. The windows are 
covered on the inside with linen scrim. which pre
vents the lobsters from being caught in the copper 
screen. The rotating propellers create an upward cur
rent through the bottom w indows. which flows out 
through those on the side.  The pad dle blades are 
four feet long and operated by a gasoline engine. 
which turns the main shaft. revolving the whole 
series. The largest number o f  "Iobsterlings" raised 
to the tourth stage at one time was 1 2 :1 5 0 .  being over 
fi fty per cent. In a serIes o f  experiments in which 
t h e  fry were counted at the beginning and at the end. 
from sixteen to fifty per cent o f  the fry in the first 
stage were carried through to the req u i red final fourth. 
In the experi ment which yielded fifty per cent 1 . 00U 
specimens were used . with 2 . 5 0 0  forty per cent were 
carried through. and over twenty per cent i n  an exp 2 r
iment with 5 . 0 0 0 ,  kept togethe r in a small inclosure. 
A percentage of fifty-four was obtained i n  one case. 
H itherto the best pe rcentage under the old method 
and with most favo rable conditions at  Wood's Holl  
yielded only a quarter of  one per cent.  Th e  No rwe
gian investigator Appell  Of,  who has recently conducted 
experiments, reports that by the use of the greatest 
l'recautions he succeeded in carrying over . out of 1 , 5 0 U  
I& rvre of t h e  second stage. o n l y  one hundred indiv id
uals into the fourth , less than ten per C8nt. The first 
step  in t h e  artificial propagation i s  obtaining eggs 
from the female lobsters. These are bought from the 
Creek Newport fishermen in J u l y  and August. The 
eggs are carried through the winter and spring under 
the ta i l  of the female, attached to the swim merets. and 
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used solely for feed i ng ; the other. which is fringed 
with long hairs. bends upward to the side of the tho
rax. and by vigorous downward strokes helps to keep 
t h e  larva afloat. The abdomen ( ta i l ) of  these lobsters 
is  bent downward at right angles to the body and is 
the chief swimming organ, and by means o f  rapid,  
i rregular.  downward strokes sends the animal tumb
ling over and over. When the lobster has nearly 
reached the surface. it often rests fo r a l i ttle. and 
sinks grad ual l y  toward the botto m .  -

The most marvelous and aston ishing change o f  
form and habits occurs at the t h i r d  moult .  The eme rg
i n g  fourth-stage lob ster has the general fo rm of the 
adult.  The abdomen is no longer bent down. at right 
angles with the body, but now extends straight beh ind.  
The downward stroke of the abdomen. which was the 
chief means o f  motion during larval l i fe.  is now used.  
as in the adult.  only for rap i d  retreat. A l l  five pairs 
of wal k ing legs have lost their upper branches. and 
the first pair,  which are now the large. characteristic 
n i ppers, are extended straight in front o f  the head 
while the lo bster is swimming. The othe r walking 
l egs are relatively shorter than in the larvre, and are 
fitted for walliing.  These structural changes are ac
companied by more radical d ifferences i n  habits and 
instincts. He is no longer helpless upon the bottom, 
but burrows under she lls  or stones for a home, craw ls 
oyer the bottom o r  swims a bout in search of food. 
avoids enemies. and instantly retreat!" from danger 
w hen attacked. A new style of locomotion is adopted. 
l!.nd he swims forward i n  a straight and perfectly defi
nite course b y  the strokes of the swimmerets. In the 
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in the channel in from eight to ten feet of water and 
l eft undist u rbed until spring. No food was given 
them. al though they may have o btained some from 
the water o r  from the animals which grew in the car. 
I n  the spring they were ra ised , and seemed not to have 
suffered from their long fast and winter's  expos ure. 
They were all in a hea l thy conditio n, but  so torp i d  
with t h e  c o l d  that they c o u l d  be picked up with the 
lland. becom ing very l i vely, however. when warmed. 
I t  was fo und that the size o f  the lobsters of the same 
age varied greatly, though reared in exact conditions 
The immed iate cause of these d i fferences i s  probably 
due to the amou nt of food taken . as some are more 
courageous than others in foraging. 

The Wickford hatchery. through the painstaking and 
scholarly researches of Dr. Mead. has conclusively 
proven that artificial l o bster culture upon a large 
scale is now practicable ; while  the establish ment o r  
numerous hatching plants, l i berat ing m i l l ions o f  
y o u n g  f r y  annua l l y .  is destined u l t imately t o  reclaim 
the valuable waning lobster ind ustry o f  this  country. 
The author acknowl edges h i s  indebtedness to Dr.  A.  
D. Mead for data incorporated in the foregoing sketch, 
and to Mr.  Hadley for d rawi ngs reproduced o f  the 
r.ewl y-hatched ' · I o b sterlings." 

• • • 
THE AUTO-BOLIDE. 

The latest of those daring contrivances which seem 
to defy all  dynam ic laws. and for which Parisians 
i p. particular seem to have an overweening fondness. 
i f; the "Auto-Bol ide"-compared w ith which " looping
the loop," "the circle of death . . . 

· and other felicitously
named "amusement" apparatus seem tame ly 
commonplace . •  The acco mpanying i l l ustra
tion.  which is reproduced from L ' I 1 l ust ra
tion. shows the apparatus clearly enough. 
but the account which that paper givp.s of 
the prinCiple upon which Mlle.  de Tiers 
whirls around this s t ructure. i n  a speci a l l y 
constructed auto m o b i l e ,  is a n y t h i n g  but 
clear. We are s i m ply vouch,;afed the i n for
mation that a plaUorm is sit uated a eon
s iderabl e  di stance from tne gro u n d .  from 
which platform two ra ils descend at an an
gie of 45 degrees . terminating in a sharp 
though graceful uJlward curve. Separated 
from the end of this curve by an a i r  gap 
of some 3 0  feet is an ord inary loop-the-Ioop 
track. The entire contrivance rese m b l es 
more the l etter S than anything else. I n
deed. at the Fol ies-Bergere this piece o f  
acrobatic foo l i shness is cal led " la boucle 
en S ."  

the h atch ing begins i n  M a y  and e n d s  about 
the m i d d i e  o f  J u ly.  The number of eggs 
r ro :l u ced va r i e s  w i th the size of the lobster. 
r_n J  ranges a l l  the way from three thousand 
to n inety thousand. The maternal care 
wll i c h  the femal e  lobsters d i�play for the 
YO;ll1g is smal l .  The newl y-hatched fry are 
( n t i rely free, have no means of attachment, 
and are read ily scattered by the tide and 
waves and become easy prey for the other 
marine animals.  The eggs are combed from 
the fema le into a bag occupying the space 
between the two cabins on the house-boat. 
and atter being hatched are t ransferred into 
the regular canvas bags with propellers. 
Here they are carried through the interval 
of two to three weeks. The chief difficulty 
i n  rearing fry through this period in any 
considera b l e num bers consists in so confining 
them that they will  not d i e  from the effects 
of suffocation. mechanical shock. starvation, 
cann ibalism. or parasites. This is remedied 
effectivel y by keeping the water constantly 
stirred. and the lo bsters and their food sus
pended in the water. The attack from para
sites constitutes one of the most serious d i f
ficu l t i es to contend with . Frequently the 
young lobsters are so completely covered 
with a growth of parasites. which h inders 
thei r movements. that i t  i nterferes with 
feed ing and w i th moulting.  so much so as 
to final l y  cause death. Of unusual interest 
is Dr.  Mead's  observations on the early l i fe 
habits and appearance of the young lobsters, 
h itherto not general ly known. during the 
four stages of their infancy. The huge white 
bag.  swarming with m i l l ions of the tiny 
creatures. furnishes at a l l  t imes a fascinat

The Auto-bOlide, on which an Automobile and Its Occupant Travel at the Rate 
of 1 30 Miles an Hour and InCidentally Turn a Complete: Somersault in the Air. 

From the very obscure description o f  
M l l e. de Tiers'  automobile,  it  w o u l d  seem 
that the vehicle is provided with ro l l e rs 
wh ich grip the t rack on t h e  downward 
pl unge. leaving i t  at the air gap. and a l l ow
ing the automo b i l e  to fini sn the last stretch 
o f  this hazardous cou rse on its own wheels.  
S ince the occupant of the vehicle must turn 
a compl ete somersault  i n  the a i r .  a heavy 
counterweight is secured to the front IJart 
o f  the machine.  to assist i t i n  its revolution.  
The leap across the gap is said to be " i m 
pressive." Startl ing. w o u l d  be a m o r e  ti t 
ting description. The t i res receive a V I O
lent shoc k .  b u t  seem to stand j (  well  enough. 
The entire d istance of 5 0  meters ( 1 6 4  feet ) 

i r!g and kaleid oscollic picture of marine l i fe. The best 
food so far d iscovered for the young fry is the soft 
p:trt o f  clams. the bod ies o f  which were cut out and 
ehopped into fine pi eces and then thrown into the bag. 
Their habit of  can n i balism made the question of ample 
food supply an important one. The only way found 
to prevent them from destroying one another was to 
give them an alJ undance o f  food.  I n  the process of 
liatch ing, the first stage lasts about three days.  the 
second about fo ur o r  five. and the third five or six.  
though the l ength of each period varies greatly .  de
pending upon the water temperature. the food supply. 
and the general health of the young fry. From nine 
to sixteen days are requ ired for the larvre to pass 
from the first to the fourth stage. The young. imme
d iatel y after hatch ing. are designated as belonging to 
the " fi rst stage" ; after they have moulted once. as be
l ongi n g  to the "second stage." and so on. The surest 
and quickest means of d i stinguishing the different 
stages is by the appendages along the underside of 
the abdomen ( ta i l ) .  In the first stage there are none ; 
in the second stage several pairs of swimmerets are 
present ; in the third st age appen dages appear upon 
the end segment o f  the tai l . The fou rth stage i s  so 
d ifferer.t from the preced ing ones that no d ifficulty is  
ever experienced in d i st i nguishing i t .  

D u r i n g  t h e  fi r s t  t h r e e  stages t h p.  lobsters swim near 
the surface i n  an aiml ess. jerky way . They are en
tirely u n fi t t eo fo r a hott(Jm l i fe. The t h o rax bears five 
pairs of fori;('d l i m b s ,  wh ich ultimately b('come t he 
wal k i n g  I i nhs or t h (>  lohstf'r .  One hranch of each l e g  
-the l o w e ,  -extends forward a n d  downward, a n d  i s  

fourth stage the lobster h a s  passed the m o s t  crucial 
period o f  its entire l i fe .  and is  vastly better fitted for 
the struggle for existence than in any earl ie r stage. 
After l obsters have been carried through to the fourth 
stage. they are l iberated i n  lots of one to five thousand 
at various points. One o f  the most suitable methods 
adopted was to set them free in the morning upon a 
stony shore, when the tide was out.  Here they could 
find a sat isfactory place to burrow and hide from their 
er.emi es .  also a chance to obtain food .  If  thrown over
board in l a rge quantities i n  deep water at one place. 
they would undoubte d l y  attract large nu mbers of 
fishes and other enemies. and conseq uently be de
voured. The h id i n g  and burrowing habits which are 
taken up when the fourth stage is reache d ,  continue 
to be characteristic of the l o bster during the earlier 
period.  and doubtl ess throughout l i fe. I n  the cars 
where they are confined . the l obsters show a ready ap
preciation o f  anything which w i l l  serve as a h i d i n g  
place. s u c h  as shel l s ,  stones, seaweed, e t c .  A s i d e  from 
rearing the young fry up to the last stage. many new 
and important probl ems are being worked out. such 
as the rate of growt h .  age of maturity. regenerat ion, 
m i gration o f  adult lobsters along the coas t .  to and 
from deep water. These are copper-tagged with a 
number an d request to return.  when caught, to the 
hatchery. The record one for travel ing u p  to date 
ccvereo a distance of ten statute m i l es in l ess than 
eight fl ays. By p.xperi ment i t  haR also heen proved 
that t h e  y o u n g  l ohster pou l d  w i t h stand the cold of  
winter and t h e  freshened water o f  early spring.  They 
were submerged i n  cars in November, and were sunk 

i s  covered i n  four seconds.  or at a speed or 
about 130 m i l es an hour.  I t  may be a matter of re
jcicing to engineers to know that not a member of 
their profession i s  the inventor of this absurd i ty, but 
a painter. M .  Alonzo Perez by name. 

. . . . .. 
Fiala Re"e n e  EX l,ed l l i o ll Ful l ". 

W. S. Champ. leader of the expedition that sta rted 
to relieve Ziegler's North Pole exped i t i on under An
thony Fiala. tel egraphs as follows ; 

" I  regret to report my fa i l u r e  to reach Franz Joseph 
Land. The ice is insurmountable. The approach i ng 
win ter and heavy frost have compe l l ed me to abandon 
fu rther effort. "  

Fiala l eft N e w  York i n  May. 1 � 0 3 .  f o r  No rway. 
where his ship. the "America." was waiting. His 
plan was to go to Camp Ziegler,  Alger I sland.  for win
ter quarters, and in the spring of th is year to make 
the dash for the pole. 

• • • • • 

A notable l ocomotive engineer. Mr.  W i l l iam Adams. 
M . I . C . E . ,  has recently passed away i n  his eighty
first year at Putney. England . He was one of those 
most cl osely associated w i t h  the develo[Jment of the 
p resent type of l ocomotive.  and was the first to pro
d uc e  an engine espeC ial l y  adapted for short-di stance 
t raffic. This engine, which was oesigned in 1868 for 
stoppin,?; and starting with great acceleration.  h as serv
ed as a model for t h i R  plass of work ever sinpe. D u r
ing the course of his  brill iant career M r .  Aflam£ was 
t h e  l ocomotive ell£dneer for t h ree of the U os t promin
ent trunk railroads i n  Great Britain_ 
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SPELTERINI'S EGYPTIAN PICTUltES. 

Among the means employed for obtaining bird's-eye 
v iews of elevated objects are k i tes and balloons. 
Cameras have been sent u p  on the strings of powerful 
k ites and so arranged that the sensitive plate con
tained therein could be exposed to the reflection of the 
picture below. No mean results have been thus ob
tained, yet this scheme serves only in the absence of 
the more exh ilarating medium, the bal ! oon ascension. 
What is thus obtained can never approach a view taken 
where, instead of depending upon a favorabl e  puff of 
wind, the m i n d  of the operator d i rects the lens from 
the basket of a balloon. S uch a picture we take p leas
u re in reproducing here from the I ll u s t rierte Aeronau
tische Mitteil ungen. It is one of several views of the 
vicin ity taken by M r .  Ed. Spelterini on February 21, 
1904. Our photograph fails  to reproduce all  the luxuri
ance of color,  all  the sensat ions engendered by this 
p rospect under an African sky.  

erties of inorgani c  crystall ization, that its crystalline 
character may be said to be established. From these 
experiments h e  drew the i nference that crystallization 
i n  its terrestrial origin was a manifestation o f  l ife-
of v i tal energy ; in short, that a crystal grew for the 
same reasons that a plant grows, o r  the brain grows, or 
au amreba grows ; that the v i tal  forces stirring the one 
are n o  more than a d ifferent form of the forces that 
develop the other. The " l iving crystal," the "v ital 
crystal" which,

' 
for examp l e, h e  discovered as one of 

the product s  evolved by various of the baci l l i  that he 
examined, became thus, i n  h i s  theory, the bridge be
tween what had h eretofore been called l iv i n g  matter
animal and vegetabl e-and dead matter-m ineral. The 
first crystals which set him on the road to this theory 
were the crystals of the Asiatic cho l era baci l l u s .  which 
h e  examined as long ago as 1886.  They were long, 
needle-shaped prisms. Other bacill i exam ined exhib-

i ted distinct crystals of different forms. The bacillus 
8ub tilis, for i nstance, formed bayonet rhombs ; the 
bacil lus tenua:tormis, hexagonal prisms ; the tubercle 
baci l l u s  develops square rhombs ; anthrax, elongate d 
rhombs ; any given bacil l u s  being immediately identi ·  
fied by its c rystal , which never varies i n  the shape as·  
sumed i n  its original formation. These objects are per ·  
fect crystals i n  form ; yet, as anyone may see,  they 
are al ive, and the i r  l i fe, their motion, and the i r  repro· 
duction are as visible and undoubted as their death 
when i t  ensues is  undoubted. Their death occurs 
when all  the l iving matter which originally formed 
part of the crystal has el iminated itself. On death they 
become the c rystals that we know, ordinary m ineral 
crystals. 

From the height, which must 
have reached several thousands 
of feet, we clearly see the 
canal of Jusuf, which i s  at 
times a dry bed, but j ust now 
is apparently filled with the 
l i fe-giving fluid so bountifu l l y  
d ispensed by Father Nil e ;  
again , i n  the d i stance, i s  equal
l y  clearly di scerned the 8-m i l e  
straight - away, t ree - bordered 
drive from the t own of Ghizeh 
to the Mena HO!ISe situated al
most at the very foot of the 
great Pyramid.  

---. ... . ----
TIle L i v i n g  C ry stal. 

The researcheR of Dr.  O tto 
von Schron, Prof. of  PaUlo
l ogical Anatomy in the U n iver
sity of Naples, says a writer in 
Knowledge and Scientific News, 
gave mean ing some ten years 
ago to the exprpssion "the l iv· 
ing crysta l . "  H e  sh owed that 
l iving matter, largely albumin
ous in character, takes the 
crystall ine form, and, w h i l e  
s t i l l  l iving and crystall ine, 
obeys so many o f  the iflws and 
man i fests so many of the prop-

. , . .  
S c rap leather i s  the latest substitute for wood i n 

the manufacture of rai lroad ties. This process has 

BIRD'S-EYE PHOTOGRAPH OF THE EGYPTIAN PYRAMIDS TAKEN FROM A BALLOON. 

been worked out by F. W. Dun· 
nell,  of West Warren , Mass. ,  
who has had occas ion t o  give 
the subject of paper mak i ll)!: 
some study, and the l eather 
rai l road tie is the result.  He 
claims that the t ie call be made 
so hard that i t  will  resist a 
spike, if this were desirab le ; 
but when the t i e  is made at a 
proper density for rai l road 
purposes, it w i l l  take the spike 
as nicely as wood , and w i l l  
hold i t  m u c h  bFtter. T h e  t i e  
i s  said to resist t h e  actioll o f  
water a n d  chemIcals to a great 
extent, and the inventor esti
mates its l i fe at thi rty·five 
years. 

Samples of this tie put down 
some twenty-eight months ago 
i n  the yard o r  the Boston & 
A l bany Railroa d at West 
Spri ngfield nave not shown the 
least wear, al though they have 
been subjected to the hardest 
usage. The material from 
which these t i es are made rep· 
resents the waste of the shoe 
and leather goods factories,  of 
which there are many i n  New 
England.  

RECENTLY PATENTED INVENTIONS. w h i c h  are constructed of a single blank adapted inven t i on lIa s  reference t o  i m provemen t s  in 
meehanism for shifting sceu i e  c n r t a ins,  an ob
ject heing to provide a silll p l e  mechan i s m  ar· 
ra nged i n  a compa r a t i ve l y  sma l l  space, where
hy a } ) i t l l'u l i ty o f  :- w ) 'ppns may he rai sed and 
l o w e red, one in dependen t l y  o f  another,  t o  p ro· 
d l.lce varying effects o r  i l l u sions 01' to display 
s u i  ta ble backgrounds. 

S I X G L l·; ·TI1 J ( ; C; ]o; ll F I It E A IOI.- I I .  F WI-

Of General Interest. 
t o  1>e folded, one portion oeing adap ted t o be 

:lIA IU X E H T' L L.-T. H. S )I I 'J' H ,  Sturgeon, fol<led w i t h i n  the other a n d  serving a s  the 

Bay,  Wis. I n this case the i n v en t i on con s i s t s  r e t u rn -envelop proper when the o u t e r  p o r t i on 

in an i m p roved manner of c on , t r u c t ing m e t a l-
is detac hed hy t h e  addressee. 

� .\ X S ,  POllg'hkeep H i e .  :-.: . Y . This a r m  i �  in
tended to be a p r a c t i c a l  and Slle cpssfu l device 
t h a t  w i l l  f u l fi l l  t w o  i m pol'tant req u i I'PIlH)n ts

ti r s t ,  freedom from a tendency to d i s c h a l'ge 
hoth Imrre l s  i n  r a p i d  su ccession by au i n v o l u n 
t a ry p u l l  on the t rigger, and. secon d l y ,  t ill' 
a b i l i t y of t h e  usel' to select at w i l l  the right 01' 
left baITt:�l for se r v ie e .  

l i e h u l ls,  and, i t l ies p a r t i c u l a r ly i n  the m e a n s  E A S E L - S L' l'l'OUT F O R  D I S PLA Y · B O X E S - 

for fa stening t h e  m e ta l l i c  sh e a t h i n g  to the C .  \Y. PE L A X E Y ,  H a m mond, Ind.  The oojeet 
frame, in the manner of joining the sheath ing
p l a tes to e a c h  other,  and i n  the novel means for 
s t i ffening the entire s t r u c t u re .  

here i s  t o  prov ide det a i l s  of c o n s t r u c t i on for a 
device w h i c h  a ffords a r e l i a  b l e  support for a Im V E R S I B L E  �I E C I I A X  I S �1 1"01{ 
d i s p l a y · box t h a t  m a y  be rea d i ly a t tached there, S I'; \\" I XG :\IA C I I I X E S .- \\". A. S )l I TII, New :\I E TA L L I C  l'A C K I NG . -J . .  J .  HE[) X "' H .  :\'('W 
t o, so a s  to m a i n t a i n  the box in a n  upwardly York . N. Y. T'he invention r e l a tE'S t o  i m p rove- York,  X .  Y .  T h i s  pae k ing i s  i n tend ed for l iSP 
a n d  rea l'wal 'dly i n c l ined position for an ex- m e n t s  i n  l'eve n; i b l e  f(�pd mecha n i s m ::; for sew- on s team-pi stons and s i m i l a r  Il U I'lHlHl'S . T IH' 
h i b i t i on of g-oods h e l d  in the box and a hw a i ng-machines of t h e  d ass d i sc l osed in a p r i o r  va ekingH now on t he m a rk e t  H n � wer t lll' i l' p n l' � 
consp i c u o u s  d i s p l a y  of adve r t i s i n g  m a t t e r  p l a ced patent granted to :\1 1' . Sm i t h ; and one objec t pose in a gene r a l  way, hut those h'lving a l udi 

:lI E X ' S  N E C K W E A H.-J. I I .  STAHK , New 
York, �. Y .  The invention l'(�fers p a r t i c u l a r l y  
t o  i m provements i n  ne(,kwear o r  :-:;c u rfs of t h e  
<' l a R S  h a v i n g  a n  ap ron o r  ap rons depending f r o m  
a ('o l l a r·pngaging d e v i c e ,  an o b j e c t  b e i n g  t o  so on the hox a n d  easel-support.  of the present invention i s  thE p rovision of a to prevent them f"om t u m i ng on th" p i s t on o r  
eonstruct t h e  p a r t s  that t h  . .  a v ro n  may be (, LA �l l '  FOR W E LI ) ] � G  'I' I IU � S .-('. S .  device for releasing and moving endwise t h e  o t h e r  element to w h i c h  t h e y  may be a v v l i e d ,  
rea d i l y  rot a t ed a round a vertiea l a x i s  re l a t i v e l y  Hr.A K E " ,  W o r t h ,  :\10. I n  t h i s  p a t e n t  t h e  i m ·  con t ro l l ing o r  a dj u sting b a r  b y  a s i m p l e  t u r n  are so c on s t ructed t h a t  t h e y  so m e t i m e s  hecome 
to t h e  head o r  c o l l a r  engaging dev i ce t o  p re· 
sl'nt  new 01' di fferent su rfaces, t h us practica l ly 
p r o v iding two scarfs i n  one. 

P A C K A ( i E - C A N .-).I. S HAJ..l'l'A and P. 

S l l A L I'l'A, Xew York,  N. Y.  I n  this Illl ten t thn 
i n ven t i on has reference to the construction of 
cans p refera b l y  m a de of meta l and adapted 
espee i a l l y  for l iquid contents, the " u n s  being 
of t lw t type i n  which a removable covel' is 
e m p l oYl'd, held in p l a c e  by f l' i e t i o n a l  engage
ment w i t h  the m o u t h ·section o f  t he body of t h e  
r a n .  

IH ' I L n I X G · B LOCK.-G. GEI{.\EIWTS, New 
York, N. Y. The i nven t i on relates to m a sonry ; 
and i t s  ohjed Is the prov i s i on of a new and 
improved hlock f o r  f o r m i n g  p a r t i t ion -w a l l s  
a n d  t h e  l i ke,  a r ranged t o  p e r m i t  easy and 
q u ick setting o f  the b l ocks and a fi r m  uni t i n g  
of a d j a c e n t  bloeks t o  produce an exceedingly 
strong, durable,  and light w a l l .  

EYI'; G L A S S E S . - H .  l\IAsn:ns , B u t t e ,  �Ion t.  
Mr. l\Iasters i n  t h i s  i n s t a n ce h a s  i n vented a n  
i m p rovement i n  eyegla sses, and p a r t i c u l a r l y  
i n  glasse s  involving double l e n E E' s  o r  two p a i l' 
of lenses. Bow·d a m p s  c l a m p  d i r e c t l y  upon 
the lenses,  and a re sl igh t l y  o u t t u rned ' tt  their 
free ends. forming rounded su rface... : l ga i n s t  
the lenses, so t h e y  can be a p p l ied t ig11 t ly to 
the lenses w i th o u t  i nju r i n g  the l a tter.  

TOBACCO·PIPK-R. S.  KOCH. B .. t h l eh e m ,  
Pa. 'rh e  p r i n c i p a l  object i n  t h i s  i m p rovement 
is to p rovide means for absorhi n g  and retain 
i n g  m o i s t u r e  a n d  preventing i t  f!'·f)m i n t e rfer
in/-;' with the draft. Moisture col lecting i n  th e 
stem is a very d i sagreeab l e  fea t u re, and many 
a t tempts h a v e  been made t o  do away w i t h  i t ,  
but tlw inYfl'ntor i s  n o t  a w a r e  a n y  hav(l been 
pradica l l y  su ccessfu l .  The chief aim i s  t o  
accomp l i sh t h i s  objec t .  

DOPELE RET P R N -F, X V I·; r. O P. - ,T. Q.  
D J x o " ,  Rt. Lou i s ,  !\fo .  :'I l l' .  fHxon's inven t i on 
h� an i m p rovemen t in t h a t <' I n � R  of f\n y p l op �  
known a s  "double" 01' "retu l'll " en " " l ol' "  a n (l 

l ) )'ovenwnt has refel'enee to c l a m p s  for use i n  o f  the device in one d i rection 0 1' the other.  eaught on one side 01' in con t r a c t ed posi tion . 
heating a nd w e l d i ng t i res : and i t s  p r i n e i v a l  S i m p l e  mpans release the adjust ing·ba r w i th ·  there by p e r m i t t ing steam to eseape. The i n ·  
c h,i ects are t o  p rovide such a d e v i e e  for hold·  o u t  m o v i n g  i t e n d w i s e ,  and the i n v e n t o r  p ro- ven t o r  remedies these defects oy providing a 
ing t h e  ends of t i res in t h e i r  propel' r e l a t i on v i d e s  an i m proved form of feed-dog, throat· l i p· l ock p a c k i ng·ring w h i c h  cannot get caught.  
for making a lap·weld.  t h u s  ena b l i ng the smith p late,  and bridge on t h e  bed·p l a t e .  Ll: B H I C A TOH.-A. G .  P c E UXEII ,  S t oughton, 
t o  d i spense w i t h  a h e l p e r ' s  services.  

B A X IJ.SAW.-C. S�; nl O l' I1 ,  lJefiance, Ohio.  
S I I O W E It-H I X G.-'Y. II .  LAWIlE X,'I·: . Wo r- The object of this inventor i s  to p r ovide a saw 

cester.  )'I a ss. rrh i s  in ven t i o.J. p e r t a i n s  to h a t h- a r ranged t o  p e r m i t convenient and accurate ad
ing a p p a r a t u s : and i t s  ooject i s  the p l'Ov i s i o n  j ustment of the feed·table for m a l, ing straigh t 
of a new and i m p roved shower· ring a r ranged and beveled c u t s, to a l low the feed mechan i sm 
to p e r m i t  the hathe r  to read i l y  p l a c e  the r i ng to autom a t i c a l l y  accommodate i t s e l f  to inequa l 
in p o s i t i o n  on the neck a n d  remove i t  there- i t i e s  in the work, to i n s u re proper g u i d i ng of 
from w henever it is desired to do so. the work past the saw-hand. a n d  to take up 

A TTA C I DIEXT FO R SlTRVgY I N G  I N STRU· any slack i n  the end less saw·band, and to a l 
�! E X T S .- E . R. A IDl s TRn"" , Beaumont,  'fexas. l ow t h e  l a t te r  to s l i l-,"h t l y  y i e l d  I,nder heavy 
Tlll're are seve r a l  objects o f  :\1 1'. A r m s t rong's strain, and to p e r m i t  the operator t o  stop the 
i n ve n t i on ,  w h i c h  relates t o  stll'veying and other feed i n s t a n t l y  when desi red. 
i n s t r u nwnts of a k i ndred charadeI' i n  w h ich a 
teleseopp is l I �ed to a i d  in measuring d i stances 
a n d  anglps : hilt  the p r i n e i p a l  object i s  to 1' 1'0-
v i dl' for reading a l l  data d i rectly from the 
i n s t r u m e n t .  and t h u s  avoid all  the ordinary 
c a l l ' u l a t i ( 1l18.  w h i ch usually h a v e  t o  be made a t  
n ight after fi e l dwork i s  rendered i mpossible b y  
da rkness, 

STTPLY·TA N K  FOR "-A T E R  S E R Y I CH-
P. .T .  LEJ'I'JI A C SER, C l a rendon, Texas.  The 
water serviee of a n  pstah I ishment frequently 
includes a supply·  tank a t  a propel' elevation 
to derive t h e  desh'ed hea d o r  fa l l  of water,  i t  
being u s u a l l y  p u mped i n t o  t h e  tank a s  reo 
q u i red.  However, t lw tank may he c onstructed 
ent i re l y  open a t  the top so t h a t  r a i n fa l l s  sU jl ' 

p l y  the tank w i th o u t  u se' of a p u m p .  a n d  for 
Heating and Lt::htin:;r. reasons of economy and strenp:th i t  i s  D ot u n-

A PPA RATrS FO R A l'TO :\IAT I CA L LY c o m m on to ronst l' ll rt i t  of wooden staves h e l d  

L I G II T I X G  O R  E X T I X G r l SH I XG ST REE T togeth e r  by en c i r c l ing metal  ban ds.  rnder 

O R  OT I I E R G A R.LA�IPR .-.T. BE R GAX ,  G ran- certa i n  con d i t i on s  the sides ahove the w a te r 

v i l l e . New South "'a l e s .  A u st ra l i a . The object become so d ry a s  to cause the s t > n'es to shrink,  

o f this  invento r i R  to provide an apparat u s  for w a rp . a n d  n roducp leak a ges . Thp i n vpntor'F; 

I igh t i n,l! and extingu i sh i n g  [ h e street.l amp s p r i n ci p al object i s  to overcome t h i s  objection.  

th rou/!bout lin e n t i re <l i strict  o r  c i ty by means CONTROLLER FOR R PR I XG · A C T T'A'PED 

of II device aetna ted from one cen t r a l  station GEAR W H E E L R.-A. H JLLGIlE:-' ,  New York,  
01' from d i s t r i c t  ce n t ra l  " t a t ions,  and conse· N. Y. I n  t h i s  rase the objed i s  t o  p rovide 
q u en t l �' w i th o u t t h e  ne('essity of daily at- means fol' cansing the train to even l y  deliver 
tention on t h e  part of a l a m p l lghter, the ever-changing p o w e r  i m p a rted thereto by 

Mach i ne" H n d  M .. ch anlcal Devlc .. ".  

t h e  uneo i l i ng fol'(,p of the m a i nspring to i n sure 
a u n i form running' of the tr a in 01' gea r-wheels 
d r i Yf'1l from th p sp r i n g'-ha lTf' l .  so that in 

1--1 , w a t dles.  fOI' in stance,  the ha l a n ce·wheel w i l l  
\' i b rate lIni fo\· m ly . In t h i s  p a t t' n t  t l t (' 

W i s .  The inven t i on relates t o  l u bricators,  p a r ·  
t i c u l a r l y  t h ose adapted for a p p l i c a t i on to wind
m i l l s  and the l i ke. I n  apparatus of this c l a s s  
on a c c o u n t  of i t s  comparative i n accessibi l i t y  
i t  i s  of i m p o r tance to provide t h e m  w i t h  a de· 
vice which w i l l  from a common rese r v o i r  posi 
t i vely deliver the l u bricant to the frktional  
su rfaces of t h e  m i l l  i n  cold and warm weather,  
tb i s  s up p l y  being f u rn i shed i n  varying nwa s ·  
ured q u a n t i t i e s  to d i fferent e l e m e n t s .  The oh· 
jects a re t o  a c h ieve such resu l t s ,  

C A U - B H A K E .-II .  HOFnIAxN, New H o c h e l l e ,  

N .  Y. The pu rpose i n  t h i s  i nstance i s  to p r o ·  
v i d e  a con s t r u c t i on o f  b r a k e  w h i c h  w i l l  b e  
q u i c k  i n  adion,  a n d  u n d e r  perfect c ontrol o f  
the motorman or at tendan t e v e n  should t h e  
strength of t h e  a t tendan t o e  b e l o w  norma l .  
Th e  inventor d i spenses w i t h  t h e  w i nding o f  
brake·c h a i n s  d i re c t l y  on brake·shafts and p r o ·  
v i des a brake construction w h i c h  w i  1 1  b e  eeo· 
nomic a n d  readily adapted to any type o f  rol l ·  
i ng· stock. 

S 'lT B ·SW I TCII FOR I{ A I LWA Y S .-J. G .  
lIc K E O W X ,  Phoeni x, Canada. T h i s  invention 
h a s  reference more espec i a l l y  to stu b-switches : 
and one of the p r i n c i p a l  ohjects thereof Is to 
overc o m e  n u merous dhmdvantages frequently 
m e t  i n  the u se o f  many devices of t h e  k i n d  
and a l so t o  p rovide a ra i l way-sw i t c h  w h i e h  i s  
t horough l y  effective and r e l i a b l e  i n  opera t i on 
a n d  comparatively i nexpens i ve to m a n n factll l'P. 
I t  comp rises few parts, is e a s i l y  rpgn lated a n d  
p ossesses the capacity for l o n g  and repea ted 
service. 

Nn1'E.-Copies of any of these paten ts w l l l  
hp fl1 l'n i "hed b v  Jl{ unn & Co. f o r  t e n  cents each. 
l'le a s" ': t a te the name of the pa ten tee, t i t l e  01 
the li.lvention, and date of thIs pa per.  
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DEC REASE thetro::k�ie°ur 
======== WHILE YO\] ======== 

INCREASE 
. 

Our St el Highway Track l1as Steel Base-plates, 
Rail  S u pports, Tie-bars and Wed e Key j no wood, 
no b It I 1 1 0  burrs-but a ll metal, interlocking and 
ind trnctihJe. 

Thi Cllt hows the track a '  laid ; 
the cut below shows construction in 
detail. 

the speed and capacity 
of your teams 

One horse on a Steel H ighway Track can pul l  as heavy a load as six 

horses on a good macadam road, or twelve horses on a good gravel road 
, 

Correspondence solicited relative to the formation of subsidiary companies operating State rights 

Steel H ighway Track Construction Co. 
O F  A M E R I C A  

MAIN O FFICE : 

758 Drexel Building 
Philadelphia 



Oc TOBER I ,  19°4. 

Busin¢ss and P¢rsonal Wants. 
HEAD THIS COLUMN CA HEFULLY.-Yoll 

WIll lInd Inqlltrles for certaIn classes of artIcles 
numbered In cOllsecutIve order. If you man u 
facture these goods wrIte us a t  o n c e  and we w i l l  
8cnd y o u  thp name . l n d  add re� of the part y (Ies!r
I fl g'  the I n formatIon. i II every (·allile it i ",  neces
Mary lo give lhe n U lll ber o f  l h e  i n q u iry. 

MlJNN &: {'O. 

MarIlle Iron Works. Ch lCat.:'o. Catalol!ue free. 
I n q u i ry No. fi02<1 . -For makers of worms for 

corkscrews. 
AeTos.-Duryea Power Co., Readmg, Pa. 

I n q u i r y  No. fi02!i.-For makers of smnH dies 
( ' l l oes) MUltable lor parlor games. 

For IlllllIl1g engl lles. J. S. Mundy, Newark. N. J. 
I n q u i ry N o .  6026.-For manufacturers of wool

kfll t t lng machUles. 
" U. S." Metal Pohsh. Indlanaoohs. 8-am nles free. 
I n q u h'Y 1\0. 60� " . - For makers of toy lookmg

g i .lss es. 
1 ' (  rforated Metals, I Inrrmgton & K ing Perforating 

( '0. ,  ChICago. 
T n q u i r v  N o .  602�.- 11'()r a storage battery which 

d t ) �.s not 1rceze , , m t [  I� not hable to d, lm a,ge from Jolt
J I l g  I II a rail WHy coach .  

I land le & Spoke Mchy. O b e r  Mfg. Co., 10  H e l l  St., 

( , h ag-rill Falls. O. 
I IH l ll i l'Y N o . f; O�!).-For manufacturers of the 

I) l t  h of corn stal ks. 
11 I t  IS a paper tube we can supply it. ':PextIle Tube 

('om pany, Fan U.l v e r ,  �1 ass. 
J u (. n i ry 1\0. fiOan.-For n machin e for stamping 

w o od ell 1 u les , yard .st  H�ks, e tc. 
S.lwJlnl l  m ach mery and (Iuttlts manufactured by the 

Lane :\1fg. Co . .  Box 1.) ,  :\lolltpeher. yt. 
I J I (1 1I i r y No. f) 0 3 1 .- For m an u factu rers of bot tie

cle l I 1 1 1 1g  m a('li l i les. 

D. A. Beat on, Pract ical J�ead Burner, P. O. Box .134 
\V oburn, 1\1.t8s. F lfteenye,Lrs' experience. 

' n Q u h' Y  N' u .  603 ;.! . -}!'or makers of gutta-percha, 
or " ro d gutt a." 

'VA�TE]).-'l'hree ti l st-cla5s tool mak ers , ten good 
macl t Il l lst S. 'Vestern :\lotor Co.,  I�ogansport, Ind. 

I U (l u i r y  No.  603:J .-For manu facturers of butter 
aud c h epsl-' IU,tklllg Ul,lcil l l l ery. 

A m encan l IlVentlQllS negotIated 1 Il Europe. \Venzel 
& 1 l am b urger, EqU ltaule Bml d l llg,  Berl m, G ermany. 

I lI q n iry N o. 6034.-For manufacturers of h eavy 
trul:k� and motor u m m lmses. 

P.ltonted InventIOn s of brass, bronze, com}) )Sl tIOIl or 
:duDll l lum cUllstructwn placed on market. \V nte to 
A mt'I lCan Brass Foundry Co.,  H yd e  Park. )1018::1. 

I n q u i r y  No. f;f) 3 .) . - For m akerR of 8m 1 1 1  cn rbon 
b'l I l � ,  I-th lllCh d iamet er , twI le�"'.  f o r  clc( trlC trans
nl ltt er. 'rh e  LJal l s  t<J  lJe Jl ( ) h :-; Iwtl. 

tr �end fOT H ew and co m pl ete catalogue o f  SCientIfIc 
and other Books for �ale uy ;\l n n n  & Co . •  �ta Broad way 
:\ew York. Free OIl app i l icatlOll 

I n q u i r y  No • • ;03 6 . - 1' 01 d ealers III acl vertllHng 
11 \ ) \  l' i t lC"'. 

.A n y  m eta l , sh eet, h.Ul d .  rod , bar, wire ; cut.  oellt. 
c r i m ped, p U l l c l l C d ,  stam ped , 8h.lved, elll u( )�:;ed. let ter
cu. J) ICS  m ad e. ).letal St.unplIlg Co., N l agd.ra. }< . l l l :; .  N Y. 

I n q u i r y l\io.  6 0 a , . - f1'OI' 11 crp.matmg furnace .tor 
st.lhle lll ,l llllre. st reet RweeplIlg",  etc. 

:\lallu facturers o f  patent artICles. dIeS, m etal stamp
I ng', screw machllle work, hardware speCIa l t i es, machIn
ery and toOlS. Q uadflg'u Manufaclurl ll g Com pany, 18 
:-;outh Canal Street. Ch ICago. 

I IHl u h' Y  N o .  f) ():J; � . - F( ) r  m an u facturers of gaso
hue moto!" cyhllders \\ Itlt  , l I l x l h,l.r}· exhaust . 

1' wo pat ents for sale. Hllpply tanks for water serVIce, 
No. 'jtJ!l,b:>O. V a l ve , a cut utf, for supply tan ks, No. 
737,H4 1. Can furnI sh some valves, cut oft, I II  workmg 
order. P. J. Lelth ,t.user. Clal endon, Texas. 

) Il quh'Y No. 60 3 9 . -For dealers III stage scenery. 
�;ngl ish and Europe<ln Market for A m erICan Manu. 

f,lCtures.-'Y. & n. I�egg{)tt, I�IUlltcd, East Parade, Brad
ford. 11:nglall d ,  IS I n  remarkably good posltron for h an d
l ing IlllY art I c le cOllne c t ed wtth b1l11 1 l 1 llg' trade, and W I ] ]  
lJe glad to act as agent f U T  Amen can firms.  Please 
co m m u n icate. 

I Iu, n i r\" N o . 604 0 . - For manufacturers of the 
l " I ,t t o  dock. 

T h e  celebrated U Horns by-Akroyd " Patent Safety Oil 
Ellgme IB buIlt by the De La Vergne Machine Comuany 

F00t of East l:-t-;th Street. New York. 
I n quiry No. 0 0 4 1 .-For makers of small metal 

post.,ge stamp boxes. 
Partner \\ Ith me \.liS of a well-known firm o n  the PaCi

tic Ct )a�t, well experienced and acq u a mted. open for 
CIlg'.I�( m 'ilt R h ortl y ,  w ould hke to h an d l e It good artICle 
for a " e  I es t a bhsh ed firm. Best of re1erences. L. 
Folkers, �131 FI l bert Stree t ,  Oakl .lml, Cal. 

f lu l u h' Y  No. 60 1 � . -For makers of l l ove l tleS In 
tuy� aH d game8. 

J n q u h'}' No. 60t1 3 . -For m un u facturers of san d 
.UHt emery paper. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

September :zo, 1 904 
A N D  B A C H B E A R  I N Q T H A T  0 A TE 
t See note at end of Itst about copies 01 these patents.] 

.\( ( Ol l l l t  l't'gi8t('I' I l lg  R) st E ' I I l ,  ,1. F �( ) l I ll I t t . 770,478 

.\il l l l l lg H IH I  t ( ' (  o u l l l l g"  I l l , \ (  h l l l t' ,  A P � 1 1 l I 1I-
soil  • .  . .  . .  . • .  . . . . . . .  . . . . .  . . .  770,4-tH 

Add l l  :-i :-i I H �  1 1 1 1 ' (  h 1 1 1 1 :-i 1 l l ,  . A  l:s( l l l' l lh , l t h  . . . 770.27H 
.\ i I \ I · l t l s i l l g"  d p p. l I , l t n :-i ,  .J . H \ 0 11  !tUC l I g l ' l  . 770, :n !) 
.A I ' I I . l l  \ l h H lp OL o t h t ' l' s t I lH t ll l t' , �\ . U .  

H I ' l 1  . . . .  . . . . .  . . . . . .  . . . . . 770, n2G 
.\ i l' t l l l n k  S E ' j ) , t l . 1 1 1 1 l  \\ lt l t  <l I r  It'plt' l l lSbl l lg 

(1, ,\  H I ' ,  ] ;  It.  ] ) 1 ,1 \  PI' . . . . . . . . . . . . . . .  770.272 
\ l t l l l l l l l l l l l l l .  1 l l . l l l u f a <  hu t'  of, \\'. Ru bt'l . . . .  770. :�SH 
\ 1 1 1  t l g. l l I l . J t i I 1 g'  1 ll .l ( h I 1 1 l ', F • •  T I Io,\ t . 770,2KH, 7 7 0 , 2 ! ) 0  

.\ l l l l l SI ' I 1 1 I ' l 1 t  d \ ' \ I t'e,  eOln Oll ( ,Lltt'll, A. :\l a t t I n -
c 1 t ' l l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 770, 2fln 

,\ 1 I 1 IS I ' I ) 1 1 ( ( OIll I)(Hllltl H I l (l m . I I\. I llg same, I I .  
I : lHl l l l l , l n ll . . . . . . . . . . . . . . . • . . . • . . . .  770, 27l'i 

. \ pp.I I I ' I ,  ( om h i n . l tioll  'H':t l i l lg,  A. II. D(-'s-
S,I I t . . . . . . . . .  • . . . .  . . . . • . . . . • . . . . .  770, l'i(j2 

.\ s t ! OI IOl I l J < a t  a ppa ra t us or pI mll'ttll'ium , U .  
( �  IIol1 ston . . . . • . . . . . . . . . . • . . . . . • • . . .  

\ ug'C'I'. U .  A Rtangl'r  . . . . . . • • • . • . • • • • • .  

.\ \\ H i l lg-.  \\ i Iulo\\ • .r T . . John son • • . • . • • . • •  

A x lt� J )f l X ,  (,:J r, h' Dt'Il t 'C'I'P . . . . . . . • • • • • • • • •  

B:u... . Hpl' :\ f a i l  d b . t l' i 1 m t i l l g  l ) a g  
B:l I l pl o r  c:I sk,  m t'ta l ,  B. �.  'Yh,\·tp • • • • • • • •  

n.t t h  t u l l  oVt'rfi()\\ valvt' ,  n . !\f. WC'i gel • • • • •  

n.l 1 1t' I .\· (,i'll,  stOl a gt ' , P. FIgncciu • • • • • • • • • •  

H I ' I I .  It n. 1\[11,\ l:l I l d . .  . .  . . . . . . . . . . . . . . .  

I�' I t  f' l lO; 1 I ' !lPI', E. 'Yo H1.i l\ l '  . . . . . . . • • • • • • • •  

I1, 1 t  f 1 ,, 1 1 ' 1 11'1',  C.  'Y H I ( ' (  l .. P l l ri c 1gt' . . . . . . . •  

HI I t  1 1 ::1 · 1 P I I I'I· o r  s t l l ' t (  lH  1', ( ; l'Ifl'lI  & Fl'if'lc 
BI,,'tll lg,  C. U. Frye • • • • • • • • • • • • • . • • . • . • . 

770. �7() 
770 . 4S0 
770. 4D!) 
770. nSl 

770, (l21 
770 . :� 14 
770. :1l'iS 
77o,.t:n 
770, 2:l(i 
770,4:10 
770 fi :7 
770, ..J[)U 
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BlOl' k  IIl t'S�, it. U. & .\ . AUlSl'l1 . • • • • • • • • • • •  77U,:lGl 
BOllt'I' f U l I l . ll:l�. t' . :-;('h\\ l ' l:t.( ' l' • • • • • • • • • • • • • • 770 ,3U3 
BoI lt' 1' �t.l l ld,  l� . L. \r dh'ott . . . . . . . . . • • • . • •  770, 406 
B u J i t ' !" St.l,) bol t ,  l'l 'tt  I S  & ('oleman . . . • • • . •  77U , U51 
B O I ]P I S, a p] l.l l'.l tus for m a i l l ta l lU l1 g  the 

\\ .t ipr  h ll(, l J l  stpHm, (L 1 .  Hock \\ oo(L . 770, 3 1 4  
B o l t  .1 I Id Htlt  lot k ,  E .  it. l'ost . . . . . . . • . • • • •  770, 3S4 
H o l t  I u t t l Ilg'  m.l<  I H I H ' , C . ,Yo D l 'h ll . . . . • . • •  77U ,270 
HooJ.. l I lWil'I' ,  p4 1 1'(' t \l:\ I ,  It II .  Coll l l ls  . . . . . • . •  77U , 7 1 1  
Ho()kIH l l d mg, 1' .  P. N u u r s e  • . • • • • • • • • . • • •  770,U\)2 
Hou}\. d .nllp.  J. N. llost H..' k  • • • • • • • • . • • • • • • • .  770,UU!J 
Hook 11I 1ls1.u' l · S  stawl,  V. Khug . . . • . . . . . • .  770, GS7 
Bool\., Iow;e ll'.l f .  II C. M i l ler • • . . . . . • . . . . .  770 , :nU 
BotUe deull:'H I lg'  1Il.1  dl l l ie, ll. r1'l'rsl m g  . . . . . .  77U.�{07 

" St " Foot and 
ar Power Screw Cuttmg AU�!rtc Lathes 

Bott ll', IlO l l - l l't lllahle,  J. S. La m ue . • . . . . . . .  77U, ol l2 
Bot t lt' p l oh'( tor, G. L. I\.('stner • • • •  0 • • • • • •  77U, G28 
Hottle stollllP l', eo Sehone rt • • • • • • . • . . .  0 • • •  770, G40 
BoHlt· �topl't'r, J. H('(hhck • • • • . . . . . . . . . .  0 770, (}fJ-l 
Bol tIe stopppl', F. I lles • • • • • • . . . . . . . . . . . . .  770,721 
H I .l( kt't, J .  F. K l ess l't a l  . . . . . . . . . . . . .  77U,GDO TA KE T H E NICKEL P L A TE ROAD FOR 
B l a l\.l' 1lII,t h:I I I l SIll , 1l .llUI, J.  ::\fag-H u e  e t  a I . . 770, 21)1') THE :ST. L O U I �  FA IR. 
B la k e  S,} stPl I l ,  a u tolll,l t I � ,  J . . l F I l I Ill',} . . . . . •  770 , 7 1 7  
B Ii <: k  o r  t i le t H t t l' !', H e. Hl'ehtp l . . . . . . . 770, H25 
HI iilg'f's, foulld,t t lOn HIIdwl' for, P. P. C a l  H�r 77U,U74 
B l ooli l ' l', G. Haek('r  . . . • . . . . . . . • . . . . . . . . . •  770, 06{) 
lJ lOoUl' l' lll'atmg aml vl'l lt llu tlOn SJ stern, G .  

1 l.IC k t·I' . • • . . . . • • . • • . . . . . . . . . . . . . . . • . .  770, 366 
Brush, rota ry tooth, H. E. 'l'ug-\H.· • . . . .  0 • •  0 770, 400 
B l lISh, Slhl\ lIlg, G .  KOl'h . . . • . . . . . . . . . • • • • •  770, GS8 
B l l lJult· lJ}(m t.! r, P. D. HOl ton • • . . . . . . . . . . . .  77u,2SS 
Buekl'ts, IlH'.lll S for discha l glllg w u t e l  iu l s 

Veeder 
Counters f l om ,  II . A .  L. BalTJ , rl' IS:;;Ue . • . . . • . •  12, 267 

BUl k le, hack tJUlH.I, C. �lll u lh\ oou . . . . . . •  770, :3U7 to register reciprocating 
Bug:;.' " l euch , 11'011 " nt', It.  M . ''" Ull> . . . .  7 7U, 407 movem ents or revoluBut t(  1', l't l: . ,  cutter,  H .  Pozz i . . . . . • . . . . . . . .  770, 47G hons. Cut full size. l ,t il l l l l 't ,  k I tchen , V. O .  Hossl'r . . . . • . . . . .  0 770, U10 
( �t 1 l tl l , l t I l lg Upvu l atus,  A. H Hly . • . . . . . . . .  770, 552 Booklet Free 
( ' .I lt !:���l l l« .
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: 770, 710 VEEDER MFG. CO. 
( ' .dpllIlu l'  for IH'll( l Is, ete., F. �IHll U l IP . • • • •  770, G13 Hartford. Conn. 
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( "n' ilHhcator, ta1l k ,  A. D. ""ll i ttemore • • • . •  770,548 1 -- -�------= 
C�u' Ioalimg or unloauillg apPuiutus, J.  M. 

POSt y . • . • • • • . . • . . . . • • . • . . . . • • • • . • .  0 • •  770,G52 
Automatic Volt-Ammeter (' a I', lll I

T
" 'Y. 

I 
E. 

\�
.Ia m i ltoll . • • • . • • . • • . . . . . .  770,4f)H I s  desllilned and calibrated espec-i : ; ! �:- r��t"�

I
.
,) 

'IIatdshita
P
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I
.l�� . : : : : : : : : : : : : : :  ���:g¥� I lRlly for testmg batterIes on !las 

( ' . I r, stpel SHIp (l ump, 'V. Q. OIUell . . . . . . . . 770, :�O(j ���10�U!�y�fhl:: ���
d

oi
a

������ ( ' . t t' " bpt'l a mi axle,  W. A. IIolwj mau • • • • •  770, G�0 pacity. Accurate ano SUU8tUll-( '.I rl�,y.��
ter 
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�' • • •  �: • • 1.1: 770, [;59 I tIaI. Ampere rea(!ing mude Bl m-

( ' d rd iJo.l l d , IWll l 1 1f<l cturing fnepu, E.  Oeser • •  770, G48 �Kst
b

�ol:���l���t ��d
to

��m;f��: (' a ll iagp tOll  SUl'POl t, J.  M. Peyton • • • • • • • •  77U, 6U7 battery te:;ter on the market. 
( ' I l l  t llllge cilp, K O .  Lioss . • . • • • • . • • • • • • • • •  770,4U7 Volt·Ammeter $6. 00. Amperemeter $ii.OO. 
( ' .l :se. Ht'c } ) 1 (,�8 811 1 t  cust'. Atwater Kent Mt&'. Works, 110  N. bth St.,  PhIladelphia, Pa 
(' asc rnakmg Illol(  h i ll !', l ounu corner, J. B. 

G UI �  • . . . . . . . . . . . • . • • • • • • • • • • • • • • • • • • •  770,284 
(',,"tl'r,  C. I I .  )) ( ( .l II lp, . • • . . • • . . . . • . • • • • • •  770,5;)2 
('('mell t ,  <: m hOi u IHlt I , L. E . ,  t h t  L. u ' E. �lul· 

ler . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . 770,730 
CPllteri l lg :sU l'I lOi t,  ('X h'I1 SI l ll l' , G. H. "' u l h',  

770, (1l 7,  770, 618 
( ' P l 1 t rlfug-.ll 1II . l C  h i nt ' ,  Pott & \Y i 1 I I .t J I lISOIl . •  770,:3S5 
( h ,l l l S ,  ( te ,  .UiJ ustllH' l l t  fur Morll�,  'V. P. 

Kt'l 1g . . . . . . . . . . . . . . . . • . . . . . . • • • . . • • . •  

( hU l lll , L. I � .  J I a eiwlclle . • . • • .  0 • • • • • • • • •  

( ' h l 'l: k dlstllbutcr, llHhvhluul,  J.  '.r. lIICks • •  

( ' l l { ('kre l l l  l oop, J .  C. A VP l t l l  . . • • • • • • • • • • •  

( hppsc l u t t l ' I , I:. L. l1t'izer ct al • • • • • • • • •  

( ' h \ l I I 1 ,  ] J  A. Thomasson . . . . . . . • . . . . • . . • .  

( ' q;.lI t' ttes , pte . , a p p a r a t u s  for ft'CU lllg ,  
\\  UllJPlllg, a mI l 'uckll lg,  ... \ .  G odfrey . • •  

( ' I.l IIl I' fastpl l l l l g ,  s p l i t  rl l lg,  I� .  Ko t tusch • •  

( · I()( I\.,  ('led I H ,  I I  :O:;( o t t  . . . . . . . . .  770, 322, 
( ' loth Sll lg! ' l l lg' IB M  h ll l ( ' ,  J Etim tI nus • • • • • •  

( ' lotll('8 stId .. , J l .  Htoddllg • . • • • • • • • • • • • •  

( ' lu t d l ,  P. ,.\ .  l I ough t a l I l l g'  . . .  , • • • • • • • • • • •  

( ' lutdl,  buu,  (' . :\1 . Ithout's . . • . . . . . • • • • • • • •  

( 011 1 I J l l t } lwts, fOl lll l l lg",  I; .  1I.  l"l r ldIl • • • • • •  

( 'O,llStt'1' i n :lkt "  ( ' .  ( i lo\ pr . ,  • • • • • • • • • • • • • • •  

( ' U, l  t ,  al ltomoillh' ,  It. Fox • • • • • • • • • • • • • • • •  

( ' o f1 l'e tl llPr,  J )  ( , m uon • • • • • • . . . • • • . • . . • • .  

( 'o fit'e pot,  C. 1' I.luk • . . . . • • . • • . • • . . • . . • • •  

( oI Ll I .  I I .  L. A l k u s  et u l  • • . . • . . . . . • . . . • • .  

( ' Oll lpositlOn of Dln t tt' r, L. Chumpo\\ Ieb . . • •  

( 'ol ldete pile,  U .  I I .  Poor . • • • . . . . • . . • • • . •  

('outUl: t  JH t'.l kl ' l., J. B. �dll1g • • . . . . • • . . • • . •  

COllVt'J t' l S, M\\ i t dl off Ul'\'lCP for cIHlless, 

770,395 
770 , G73 
770,GS1 
770,449 
770, 524 
770, 4U1 

770,427 
770,G01 
770,323 
77U,274 770,333 
770, 64 1  
770,443 
770,G03 
770,460 
77U, 4G7 
770,280 
770,426 
770, 2GO 
770, G75 
770,475 
770, 541 

1'. O. C I O\\lPy . . . . . . . . . . . . . . . . . . . . . . . .  770,561 
( 'on \ ( J I l l g  apl 'uwtus,  J I I . I l ( 'y . . . • • • . • • . • •  770, 52:1 
('011\ t',) llIg lJrlllgt s ,  s.' stem of control for, 

A. C. Eu si \\ ol,u . . . . . . . . . . . . . . . . . . . . . . .  770, 630 
( 'opy holdl ' ! , 1' . J. H ucll zle • • • • • • • • • • • • • • •  770,073 
('OpyIl lg 1ll , ll:h Il lC,  R. Sch" eelS • • • • • • • . • • •  770,:321 
( 'O l n  h usk mg Upyi/:c, F. B.  "' .. al ler • • • • • • • •  770, 619 
( ' 0 1 11 h us k l llg m u (' h i l l t' ,  .J. D .  I Iidy • • . • • • • •  770,639 
('orn s I l l"cr, C .  II. Plll1llmcr • • • • . . • • • • • • • • •  770, 0 1 1  
( 'ouiet st:lJ , F. A .  R u s s  . . . . . • . . . • . •  0 • • • • • •  770, G38 
Cotton choppel' anu cu l t i va tor, .:\1. O.  Cu rter 770.351 
C ulti va tor, H .  I.J. HU l ver . . . . • • • . • • . . • • . • •  770,575 
Cult i va tor, J. L. B uck ingllu rn . • • • . . . . . • . •  770, 672 
C ultiva tor, plalltt'l·, anu feltilizer uis trilHl-

tel', J.  R. Ero\' ll . . . . . . . . . . . . . . . . . . . . . . 770,418 
Cultivator, t b ree row, 'Y. F. COl:bran • • • • • •  770, 420 
( 'u rta i n  tl x t U l't' , P. Page • . • • • • • • • • • • • • • • •  770,005 
( ' uspi uo r, I I .  J<J. MU l lett • • • • • • • • • • • • • • • • •  77U, 500 
( ' u t t m g  tool . I I .  ]),\ C1' . . . . . . . • • • • • • • • • . • • • •  770,273 
J)jp or IM ttel l l  l' u t t m g  mUl:bine, F. P. Ptlcg-

lIa r  . . . . . . . . . . . . . . . . . . • • • • • • • • • • • • • • • •  

DIt' IH'P�H, 1 1 (' .  II .  'Yalsb • • • • • • • • • • • • • . •  

I hsplu,) stal 1d,  J .  L. Pa rker . 0  • • • • • • • • • • • •  

DuoI' a l .u lll , a u tom a t i c, P. Boul lie • • . . • • .  

I )001' o r  \\ muo\\' lOCk, 'V. l1'. Ma rt in • • . • • • .  

1 )001' stop, It ,Yo 11.\ PIS 0 • • • • • • • • • • • • • • • • •  

Hoor St I lU· t ll l l' ,  rt>volving, '1'. ' un I\: ulInel . 
] )0\ {'tailing' lll. l (  l U l i e ,  0 :;\l c:\lu 1't ri e . . • • • •  

] h a ft gP:I 1', cu�ll l on I lIg , J.  1' .  Hauprs . • • . . . •  

I h l'dgo, d,lIll , J.  I I .  H u l l  • . • . . . . . • • . . . .  0 • • •  

] ) I ess I l l ot('( to r, H.. Fox . . . . . . . • . . • . • • . . • •  

J ) u'ss su i t ea �w, .J. 1\1. K�ltZ  . . • . . • • • • . . • • . •  

I h'('sS su i t �<ISC flol lll l', J. \' ranek • • • • • • • •  

1 ) 1  iN'. :O;t'e Cofi'pe d l ieI. 
I h ulll , musical O .  & I�. MC'incl . • • • • • • • • •  770, 300 
Dust ( o l 1l't tor, H. L. lIolliugs\\ orth . • • • . . .  770,GS2 
eggs for ol oodll lg Plll'IlUSl'S, p lOtector for, 

,Yo A .  D('J U l u u t t  . . . . . . . . . . . . . . . . . . . . . .  770, G2 U  
E lt'(' t l  i c- motur S \ \  I t c h  operating mecllu ll ism , 

�ll'hl'ten & IIn\\ uru . . . • . . . . . • . . • • . • . . .  

Elpet I H .l l  cowIm t ,  .1. B. l\1cGiule,) . . . . . . . . .  . 

C I I ' \ u tor, �\. '\" l l l l �l rR k i  . . . . . • . . . . . . . . . . . .  

j ; lpva tor door Iocl\. l l1 g  llt'chuu i slll , J.  S.  
:\I ul'kte . •  0 • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

I:lpvatol' safpty Ul'JlhUIlCC', II. J. Cook . . . . .  . 

I :U i l 't ic SllrJllg', ( ' .  B.  U ood� pal' . • . . . • . . . . . .  

l : nH'I g'( lIey con pl Ing' , G. J. lIuOlJ U ru • • . . . .  

end go.lt( ' ,  \\ a goll ,  P. t': l lu tzig • . . . . . . . . . . . .  

I;nguw, J.  Dodd . • . • . . . . . . . . • • . • . • . . . . . . .  

eng'IlI( '  ( onpI I I Ig',  1'. J.  'Yooll . . . . . . . • • . •  

J';x luintor , goo(h .. , r .1 & .T .  J. holl . . . . . • • •  

EXllUl ldl l lg"  mold, 11. l' n a t t  . . . . . . . . . . . • • • . .  

I:,) e eX(' l'ci ser ani t (  st�'l', pneumatic, G .  
B.  J.l1ndg' I P Il . . . . . . . . . . . . • . • . . • . • • . . .  

I�,) pglass g'uuJ(l.  L. F. Aut . . • . • . • •  0 • • • • • • •  

I'a rm g.t t f' ,  L. P. R o l l i n s  . . . . . . . . • • . . . • . . . .  

I 'ppu " a  tpl' reg-nlu tor,  L. B .  Fulton • •  770�634, 
I'Pl1(,P s t I f'tehlllg' h'vt'r, " h �', L. S. Doan • • •  

r l l'pplac(' hpa ter, J. � i m  . . . . . • • • . • • • • • • • •  

F l l'Ppl'Oof ruptal " Hul:)\\ frame and sash, 
,,". E. (;Pl'v a i s  . • . . . . • • • • • • • • • • • • • •  

I'l.lt i ron IH',lt(,I" L. 1 . h. ' l l  tz . • • • • • • • • • • • • • 

1'1nol' I e,l.,d!':tp l', J. '1' .  H Hla �!:'r • • .  0 • • • • • • • • •  

J 'ln i ll :l ('tun ting IHPchllnism, n. Conrauer • • •  

I' l1 lHI nll:'tpl', .1 . "" . J.p(}onx . • . . • • • • • • • • • • •  

Foo(} I ! 'f'Pl' LI(' If', G .  JT.lf'kpr . . . . . . . . . . . . .  . 
l 'Ol In for IlH ('kil lg and I 'xh i bi t i n g  garmputs. 

I'l'l  t'��I��lJI���!�;a ;i s� · li.
i X

��� D·(:\�.�b;.��; : : : :  
1 ' l l d lOll  1 ) J . lkt ' ,  a n t Olll n t i c ,  A .  Sedgwick • • • •  

r l u i t  j a r. 'V. Riehnrd s  . . . . . • • • • • • • • • • • • • •  

1 ' 1 1 I l la('1" fl'e(}Pf, .T. ROg'Pl" . . . . . • • • •  0 • • • • • • •  

F U l'll l t(·( ,S.  u t ta('hmellt for spction tcmpering, 

770,378 
770,30� 
77u, 622 

770, 601 
770, 5GO 
770,496 
770,584 
770, 572 
770, 566 
770, 40\) 
770, 58U 
77U , 677 

770, 645 
770,249 
770,317 
770,635 
770, 565 
770,a06 

770, 571 
770, G91 
770,326 
770, 51� 
770 ,2117 
770, ;)64 

770, 4!l2 
770,:m7 
770,661 
770.31<7 
770, 701 

Complete Eledrlc Lighting Plant 
Prh-e, *:�..t. 00 

Dynamo ollly, for l ,.:ht 16-c.p. 
lumps, �.!h. (I() , l unl s, \\ I re, 
fixtures, etl , $oS.OI l , J llst SUIt. 
able for reshh·uces. sm d! t It 
tones, :'. u hIS, eh;. A strh tly 
first t,;\ lssguarallteed outht. \\'e 
willd for an) spel raJ purpose 
to order, usn dly '" Ithout extra 
cost. Send for Bul letm ::\ o. 3.. 
T h e  E l b r i d g e  E l ectrical 

Mfg.  Co . , Water Street, 
Ellmdge, N. Y., U. S. A. 

YJ< 
lHE(LlPPER(UP 

IT Its trIangular shape prevent� 
entangling ano gives three tImes 
the capacity o f  any other ClIp 1tw 
attaching paDerR togetlwr. 

Best & Cheapest. AU ,statw1l..1 rs. 
C L I P PER "I FH. C O . ,  

401 West 124th St., :-i e w  Y ork, U.S.A 
B R A S S  OR S T E E L  l< or free &"Lmples anll mforlllatlOn \\ T1te to us. 

Ecl ipse Pocket Am meter, for g-enetal battery testmg. 0 to 20 amperes. 

FleXible cord atta( hed an d  ( ont�1( t Mpur In case, which 
is drawn bu�k I n to <'Il.file, when carried m pocket. • 

S". of w"tch and ve,y i>�ht " "d,t. C '" h. u.eJ in � 
��rc/'6�IOO. particular y desr�lled for �uto. use. �W ; 
ELDREDGE ELECTItIC It , ·G. CO. -.� 

227 MaIn St., Springlleld, llaMA. 

A G O O D I N V E ST M E N T 
F

or 8M'1J :O'in';;\�t�
e
�?J'.yo'i,�g�'::th

n
?JJf;��t��J: 

hons for JearnIll� 
TELEHR A I' H  
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1' lul lt ( > l', f'orn , \V. D l u pel' • • . . . • . • • • • • . • • • •  77( ) . H:-\� 
I ' l a n t( ' l', sped , .T N .  J\: i l k  . . . . . . . . . . . . . . . . .  770. !iHI ) 
Plow n t t aehIlH' l l t ,  'V.  N A l lpll • . . . . . • . . . . 770. -t l :.!  
l'ol\.f', a n i m a l .  '1' I I .  I�\\ i n g- . . . . . . • . . . . . .  770 H �� 
P resp rv mg fru i t  j U l (  (Os, SllIHlm,l Illl & l � i ('] l l ' l-

buum . . . . . . . . . .  . . . . .  . . .  770. r,;;S 
Pressps, a ppa ratus fflr OIH ! a t 1 l 1 g'  1 h (>  IJl I 'SS-

pr pia tps of cht'PsP or nt lw!', .J .  ( ' . 
Hend(>}'son • • . . . . . . . . • .  

Printing block ndjust ing m a d l l l ! C ' , 'Y . D. 
Sno'v • • . • . . • • • • . . . . . . . . . . .  . . . . . . . . •  770, G-l·t 

Printing machint', ,1. ''' l i l t t'  . . . 770, -tH(j to 770.-tH:-\ 
Pri nt ing m a ('h in{',  A .  A D u  n m �  . . . . 0 • • •  770 ,G�:� 
Printing machine, self-ft,pll ing wph, A • 

Pa rtridge . . . . . . . . . . . . . . . . . . . . . . . . • . •  770. (l�!l 
Pulp hC'at i n g  engin(', J. :\f !\J i l lp r • • • • • • • •  7 m . :Wl 
Pulp t rf'ating m u (' h l lH"', n .  Pa rkpl' • • • • • • • •  770 :W7 
Pum p piRton, P . •  1 \Yallpr . . . . . • . • . . • • • • . •  770, l'i l a 
I 'llIllJlS, RJlintllp h�'n r i n g- PRpf'cially applif'a-

hIe to (,pntl'ifug:l.l • .  \ .  '!\fol'("om • • . . . . . .  770, nOO 
Pun ('h gag oJlC'ra t i ng mpchanism, Rpyn<ll"l's 

& Rpars . . . . . . . • . . • • . . • • • . • • . . . . • . • •  0 .  770, A!"i5 
Plllwhing" m n rh im', ,l.!'HIlg', A. n.  Hnpfp] . . . •  770,4()O 
Quill s a lltl PI'O(1 iH't. t l'pating, E. K. Warren . 770, 4S4 
Han" av hlo('k R\ stC'lll ,  antomatic, B. C. 

Rn\\ Pl1 . . . . . . . . . . . . . . . . . . • • . . • • • • •  

R a i h, a v  ra t t 1 1 ' gl l l1 l (l ,  IT  W" Frpf'm a n  . . . .  

It l I h\ :n i n f(' I'l o( 1, 1 I 1 g'  R\ !'ltl ' l I l  H C. HowfOll 
R , l l l "  ay I m l a 1111 tlsh piatt'S tht'rpfol', S. 

770.6l'i7 
770.�m 
770, 6!l6 

E. McLeao • • • • • • • • • . • • • • • • • • • • • • • • • • •  770,439 



For its many thousands of patrons 
Jaeger Underwear needs no recom-

mendation. They knoW' its worth 
because they en Joy its benefits. 
From others we simply invite a trial, 
confident that they too will  promptly 
acknowledge its merits. No underwear 
like it for Health and Comfort both. 
SPECIAL WEIGHTS FOR FALL 

Booklets ani! Samples Free. 

Send 

DR. JAEGER'S S, \\" S CO:8 OWN STORES : 
New York : ' 306 Fi fth Ave. 

I 157 Broadway 
Brooklyn : 504 Fulton St. 

Boston : 230- 232 Boylston St. 
l'hila. : 1510 Chestnut St. 

Chicago : 82 State St. 

T H E I M PROVED 

BOSTON 
GARTER 

IS K N OWN and WORN 
Every Pair Warranted 

roc. for Silk, 
25c. for Cotton, 
Sample Pair. 

REFUSE ALL SUBSTITUTES � __ • 

�'" Squa.bs Pay :t::: :.... I �asler, need attention oni y part 01 
tIme, hrinf;{ big prices. Haised tn one ?a��t:rs, ��tr�:'ec;:ve8:ii� fgrulWRi� BOOK I,ET "nd learn this immensely 
rich home inilustry. 

PI.YMOlJ'l'\l ROCK SQUAB Co., �9 A t1antic Ave., Boston, Mass. 

HOW FAR DO YOU 
WALK IN A DAY ? 

Did it ever occur to you that perhaps you 
walked mi les j u s t  going around your home, 
shop or office? Perhaps you'd l ike to k now. If 
so , get a Pedometer. A Pedometer is an in· 
gen ious affair that goes when you go and 
stops when you stop. Thi� instrument has 
heretofore cost from ten to fifteen dollars. It 
is not a toy, hut an accurate and valuable 
recorder of distances. 

by sendiug- us $1.00 for a year's suhscription to MODERN MACHINERY. our mf'nthly magazine , which will keep you 
posted on the great progress which is being made in the rna .. 
chinery world (anri i f ynu wonlli keep abre(lst of the times you 
must rend MODERN MACH INERY), interestingly written, well �IR=��:�i�:P� �::; '1.00 per year-aud a Pedometer, 

MODERN IUACHINERY COMPANY. 8 1 3  Security Building, CHICAGO, ILLINOIS 
FOR 

GUNSMITHS.  TOOL 
MAKERS, EXPE R I ·  
MENTAL & REPAIR 
WOR K ,  ETC.  
�'rom 9-in, t o  13-ln. swlnl<. 
Arran2ed for Steam or 
Foot Power, Velocipede 
or Stand-up Treadle. 
Seni! for Lathe Catalog, ,J�����t. W.F. & JNO. BARNES CO. 

Established 1872. 1999 Ruby St . •  ROCKFORD, I LL 

Patent Applied for 

A True and Triumphant answer to 
the demand for the 
only 

Automatic 
H and Winder 

t h e  finest wire, Perfect adaPtabllrt,;-e���'i.��';,.e�r :��� work wlth mandrel in vise or lathe. Mude in two sizes : NO;_ l, capac!ty to 3-32, $1.25; No. 2, capacity to 3-16, \!il . j o, By mall. 
T H E  BEST TOOL CO.,  75 Sherman St.,  Boston,  Mass. 

The Brenna.n Motor 
1 5  OUARANTEED 

alMrl.·te��I���iJ�1�'\lfr';W. 
at. 800. and 18 H. P. at 900. Mo 
tors are used for automohlle 
¥,�:yn:"�s'::.�a:'�Jk�o:� 

.QRENNAN MOTOR. CO . .. 8J'l'M�Mo •• Y. 

Scientific American OCTOBER I ,  1904. 

H a i lway safety sigual dt'v i l'tt, 13. NtiPlllle . • •  770,uUQ 
Ra ilway sleel't'r cOllMtructiOl1, II .  Bywater • •  770,::I41} 
Railway switch, t·tc . ,  R. S.  St. George-

1\1001'(' • • • • • • • • • • • • • • • • • 0 . 0 0  • • • • • • • •  0 • •  770, G14 
Railway switch aud i n terlocking apparatus, 

C.  J .  Colelnall • . . • • •  • • . • • • • • • • • • • • • • •  770,265 
Railway th�, Nl'l8on & N icholls • • • • • • • • • • •  770,60-1 
KaHway tit ' ,  J. A. Markli  • • • • • • • • • • • • • • • • •  770,600 
Huilway tie,  eompusite, J. J. Luck • • • • • • • •  770,46!J 
Railway tie. rnetall il', \V . K Burgess • • • • • •  770,251} 
Itailwuy t l'l.lek structure,  \Y. "�ll a l'ton, Jr . . 770, 620 
Hail  way vl' h idt', U .  ti i lJlJs, reissue . . . . . . . .  12,26S 
HalH-,  P . .A.  LetplHlre . . . . . . . . . . • • • • • • • • • • .  770,594 
Hed l a ke. 1I1' rzh�'l'g & ::-Hehert • • • • • • • • • • • •  770,4:)0 
Resistanl'\' liar, H.. Seott . • . . . • . • • • • • • • • • •  770, 600 
Reversing llH'ehullism, F. C. M udd • • • • • • • •  770,60� 
Hheostut,  .1 . Nt"lsOll • . . . . . . . . • . • • • • • • • • • • • •  770, 47� 
Hotary lllotor, N. \Y . Fletclwr • • . • • • • • • • •  77u,u�:! 
Rotury lllotOt', L. S. Vr-uddock • • . . • • • • • • •  770, 7 1 �  
Hoviug g u i d e  trave rse m o t i o n ,  L. O w e n  • • • •  770,44U 
Running gea r, A. F. .:\ladul'll . . . .  77U, 725 to 770, 7:.!7 
Safety !Jilt, ll .  A .  Norton . . . • . . . . . . . . . • . • • •  770,304 
�ausage rn u e h i lH', A .  l le i u tzl' . . . . . . . . . • • •  77U,57� 
�awrn i l l  spt worli:>,  \\� . F .  Brown . • . • • • • • •  770,517 
Saw spt, l J a w ldl l:>  & Pt'lTY . . . . . . . • • • • • • • •  770, 421) 
ScaJrolt.l hraekpt, F. l l a a li  . . . . . . . . . . • . • . . •  770, �u 
Scale, weigil iug awl ('olll llutiug,  T. A.  K i ll-

m U ll " " , . , " " " ' , . . . .  , " " " " ' . '  • • •  770,294 
Scarf pillS,  studs, pt(' . ,  safpty dl-v iee for, 

A .  LUIHIau . • . . . . . . . . . • . . . . . . . • • . • . . . •  770, 592 
Scraper, S. :\l eeker . . . . . . . . . . . . . . . . • • • • • • . .  77u,tH7 
SCl'('ell vin, portable, D. B. Coo k . • . . • • • . . •  770, 353 
Spal for serew Huts, p t e . ,  E. J. Brooks . . . .  770.2:-,7 
St'condury hattel'.Y , L. l" ipdler . • • • • • • . • • . .  770,277 
Spwage, 1I11 I' ifyillg, J.  \Y. _\lvord . • • • • • • • • •  770, -1UI J 
Sewer pi lIP ulld coupling, Phelan & Billiugs 770,3�3 
Sewing lllachine u ttaehIlll'llt holder! L. P. 

Z huIllt'r . . . • . . . . . . . . . . . . . • . . . . . . . . . • . . •  770, 707 
Sewiug lllu dl i n e  f('pd HH'('h u n i s m ,  .J . H. & 

J, H. L l'SUl'Uck " " " " ' " _ ' . , . ,  . . . . .  770,447 
Spwing IUuehine guidt · ,  fur or  ('a rjJet,  C. 

H .  Cunninghu lll . . . . . . . . . . . . . . . • . . . • • •  770,678 
Spwing Illuehiup t h l'l-ad eOll tro l le l'. E. L. 

Bo\YPI'S • • . . • • • • • • • • • • . • • • . . • • . . . . • . • • •  770, 51G 
Shade,  uujustahle w i uliow, H. F. Childt'ess 770,262 
Shade (ixtut't', T.  S u l i k x  . . . . . . . . . . . . . . • • . • .  770 , 5 1 1  
Hhaup tlxturp, WhIUOW, A t teill'ry & U i lt's . •  770,252 
�ht'urs, .J . II. Brown • • . • . . • • • • • • . . • • . . • . •  770,:.H7 
�ht'u I's, E.  Hlashel'g • • • • • • • • • • • • • • . . . . . . . .  770,551 
tihil't,  L, >ltel'Il • . . . . .  , . ,  . • • . . . • • • . .  , " . . , 770 , 331 
�ll i l't,  J. I�ngel • • • . . . • •  ' . . • • • • • • • • • • • • • . • . .  770, 714 
Shop fa�tt'lItll', E. Phillips • • • • • • • • . • . . . • . .  770,535 
Shup fOl'm t reeing machine, \V. L. C. N U t'S 770,473 
�igIl, i l l ll m iIul tpd, \V . C. Dc Camps • • . . . . . .  770, 680 
Sigllul sllel' tucle framt', !-t. I I erlllaIl . • • . . . . •  770, 4U2 
�kirt  raist ' l' ,  d ress, L. Seli liehter . . . . . . . . .  77U,70'� 
:Sky light 01' tranSOlll l i ftt'l·, 10\. . Hodelstal> . • .  770, ::116 
SlIu tl'h hltw k ,  \V a l tt'rs & Pr1eha l'd . . . . . . . •  770, u1 4 
�oda tallk l.'oupling head, C. A. U"dtlt's . • . •  770, 570 
�ole Ulio. ht'el st'tting,  trimming and hUl·n· 

ishing lllll Chil i t' ,  boot or  shot', Z.  Beau-
dry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  770,415 

�pall lll'l' 01' w reneb, Ilu lstpud & (, halld ll'I' . . •  770,574 
Svul'k  u rrestt'l', J .  ( . .  (j' ull i l'k  . . . . . . . . . . . • . •  770,Ga8 
i"llice uox , W .  W pst " . " . " " , . " " "  . . . •  770,41;5 
S}Jilldlt-8, holJlJ in clutching lIH'HllS for ["Otata-

LIt', F. H. 'l'bompsoll . • . • . • • • • • • • . • • • •  770, 402 
SpokE' vullpr, A. K. 0ls01l • • . . • • • • . • • . • • . • .  770,474 
Svruying apparatus, F. A .  Perkins • • • . . • .  770,506 
Stuekt'l', hay, I�. & II.  'l' u l'lIpll • • • • • • • . • • . •  770, 339 
Stackt'r, s t m w ,  J. G. HUlldall • • • • • • • • • • • •  770,390 
Stair pad m a k ing mueh hlt', II. '1'. Baker . • .  77U,iH6 
Stu vle setting device, F. P. Nourse • • • • . • • •  770,693 
Steam dome and lJret'chillg, C. A. Huffmaster 770, 4G5 
Stt'erillg tlt"viet", \Y. II. Douglas • • . . . . . • . .  770, GU7 
Stert'osl'O{)t' ,  \YngIll'l' & Cotton . • . . . . . . . . .  770,705 
�tOIW, eompositioll of Il lut tt'l' for artiticial,  

C .  \V . BrUll SOli . . . . . . . • • . . • . . • • . • • • • •  770,557 
Stolle sawing maehiIw, C. A .  'fholl1sull • • • • •  77U, 403 
Stolle wor·killg tool, A. I'�·. Donglus . . . . . . . . . 770,455 
Stont's, coloring natural  (,l'y s t u llhlt' ,  I� . Klit' 7741,643 
:-;toPlIe ring dpvice, \V. H.  (fl'et'n . . . . • • • • . •  770,281 
�;tov(', gas, R .  Sturgt's . . . . . . . . . . . . . . . . . • .  770 , 615 
� tuvt:'pipe ventilator a tta('hmellt, 1'. J. Staf-

fol'u ' "  . . . , . . , . . .  , . , , , , , , , , , , , , , , . , , . " 770, 329 
Sugar from beets, Illaking,  Hot'st'ler & 

Sl.'hapr • • • • • • • . • . . . • • • • • • • • • • . • • • . . . . .  770, 700 
:Sun uinl,  I"�. G. IJ.l' w i t t  . . . . . . . . . • . . . . . . . . .  770, 580 
Surgical illstruml'nt, A. C. Hpath • • • • • • . . .  770, a68 
Suspeuder's, It. '1'. C l a rkt' • • • • • • • • • • • • . • • .  770,419 
Switeh. �t't:' Railway switch. 
llwit('h, W. L, O ' B I'iPll  . .  , . ,  . . • • • • • . . . .  , . .  , '  770, 305 
�witl.'h. G. E. LpIlllllon . . . . . • . • • . . • • • . . . • .  770, 686 
Switeh lllt'chall i!:'Ill , l 'll'l.'trollleehanicul,  Duffy 

& l r\\· i u  . . . . . . . . . . . . . . . . . . . . . • . . . . • • . .  77( ) , 456 
Syrillgt', vugil lal ,  I I .  Ca rstens . . . . . . • • . . . • •  770, 452 
'l'ucklt· hlo(' k ,  1 1 .  L. Ft'rri s  . . . . . . . • . . . . • • . •  770, 520 
'l\>leg raph i e  kt',Y , i l lto: -t'ehuugea lJle, \Y . C. 

Dl'Ull , . " . , " " " " " ' , . , ' , . . , ' , . , . .  , . 770, 628 
Telt'grullhy 01' trHnsmission th rough space, 

.:\ . �\ l'tom. . . . . . • . . . . . . . . . . . . . . . . . . . . .  770, 668 
Telt'phollt' (-Xehullge systt'Ill , 'Yo .:\1. Davis . .  

770,208, 770,269 
'l't'lpphone, Single w i l't' st'lp('tive signaling 

and intt' rcollllllUll ieu t i llg, J .  A. Brown . .  770,5uG 
Tplephollt' switchhouru 8witeh or ringing 

kt-'y, L. :\1. l<; ricssoll . . . • . . . . . • . • . . . . . .  770,424 
'l'elppho1lt' toll apparatus, rt'gistel' and 

alarm ,  IIlt 'ehulIislll for,  U .  A .  Long . . . .  770,377 
'!'plpphOlll' tl'Ull�lll i t tt'l'�, d( .. taehu ble uIHl an-

t i spptic,  mouthpit.·e for, C.  D. \\� right 770,410 
Telellhollic rl'lu;\· ,  1 .  K i ts!'" . . • . . . . • . • . • . .  770,29ti 
Tt'lt'sctJpill� nweh a n i sIll , II. I<� . Bay 1;\' . . . . . •  770,550 
'l'ht'rmal iwluetor, '1'. B. K i u nlide • . . . . . . •  770 ,4:�a 
Thpl'lllomt'tt'r, \Y urIllh & BU llln H n Il . . . • . . . • 770,345 
Tickt't  or ('ht'ck dt'livt'ring ma('hine, \V. 

H .  Champlin • • . . . . . . . . . . . . . . . . . . . . . . • •  770,558 
Tilt> m a k i llg apparatus, (� . • Tut'gt't' . • . . . • . •  170,5�6 
'firp, dpta('hahlp [Hll'Ulna t il', C. � .  Scott . . . .  770, 61 1 
T i re, vehil'lp \\"h(,pl, C. Burnett . . . . . . . . . . .  770,:H8 
Tongue constl'u('tioll,  vt'hich', Geddt's & 

O ' Bl·il'll  " " " " " " " " " " " " " " "  770,7 1 8 
Tool, comhination,  'Y . H. ::\lc1.eod . . . . . . . . .  770,aSO 
Tool hanu lt" dpta('hu hlt" \V. Ashprt . . . . . . . .  77D, i 1 3  
Tool boldt'r, J .  lIuntt'l', reisslw • • . • • . . . • . .  12, 269 
Toy, l�. A. Rt"ineIll a n  • • . • . . . . • • . • • • . • . . . . .  770, :�S6 
Toy ('ush registt'r, \Y. L. Dunham • • . • . • • . .  770, 42:� 
Toy, slli rometl'l', I I .  H. (':Itl,\' • • • • • • • • • • • • • • •  770,-1U4 
Trap,  II. II. I Iolult's . . . . . . . . . • . . • . • • . . . . . .  770, H40 
Tray or' ta hle, st' lf-ti1tin�,  I 1 u l'vey & Eruct' . 770, �.s7 
'l'rt't' lIl'ott'ctOI', L. B. I l llg"gt'rty • • . . • . • • . • .  770, -161 
'i'ruek,  .r . I�. lo\.elI;\' . . . . . . . . . . . . . . . . . . . . . . . . . . 770,527 
T l'u('k, hanel, S. n. �IalJstit'ld • . . . • • . . . • • 770, 4HO 
Tnwk, hand. ('ox & Forbes . . . . . . . . . . . . • . •  770.B55 
Tulle clt'uIler, n. C .  Qllast'hat'th . . . . . . . • . . .  770,;n:� 
T1H'k ma rkillg' a t taehmellt.  H. A .  �wart . . . .  770,481 
Type casting- m u ('hhlf' tnlP pjectillg dt'viel', 

Mnyf'l' & Alhl't'l'ht . . . . . . . . . . . . . . . . . . . .  770, 598 
'fype m H ch irw mold tliIllt:'lI �ionillg mpchall-

ism, J.  S .  Bancroft . . . . . . . . . . . . . . . . . . 770 , 253 
'fYPl'writing mnrhiIle, \V. 'V. Tort't'nc(' . . . .  770 , G<.m  
'l',\·pewritiug m<i('biIW p l u t e n  s h i f t  Illeehau-

ism. (L :\1. I( itzmille l' . . . . . . . . . . . . . . . .  770,4:a 
Umhrella frH IllI' j o i n t ,  G. R.  Vogel • • • . . . . .  770,7W 
FlIdprga rmt'lI t ,  L. 1 1 .  Seitz • • • • • • . • • • . . . . . .  770,an-l 
\' alve, C.  L. Sroville . . . . . • • • . • • • • . . • . • • • .  770, 70:� 
\�a l ve,  automatie rPleH se,  N. It. :Mans • • • • .  770, 6-1-6 
Valv(',  eng-iIlt' . •  J. B. Allfree . • • • • • . • • • • • • •  770,671 
Va lvt', flushing, T. C .  Bt':lll luon t .  • • • • • • • • •  770 ,41 6 
Valve for leach tanks,  A. A. Stewart . • . • • •  770 , :�:�2 
Vaht' gt'ar, P. Hlt.'tz • . • • . . . • • . . . • • . . • • • • •  770, 56-1 
Vphide, :\1. L. Spnut' rling . . . . . . . . . . . . • • . •  770,445 
\ ehicle hrake, IlIotor, C .  Schmidt . . . • • • . •  770, �H2 
Vt'hif'le, PlwUIllutie t i rt'd, C. ::\Iercader . • . . .  770 , 5:n 
Vehielp running g't'ar, A. I" . :\lad(1.e1l . . . . . .  710 , 728 
Vt'hiclp SPt�ed controller, motor, J. L. Fitz 

Gerald " . " . " . .  ' . . . . . . • . • . • • • . • • •  , . ,  770, 02 1  
Yending run c'hine, C .  A. Gunder • • • • • • • • • •  770, 7 l !)  
Vpst, .T. Engt'l . . . . . . . . . • • • • • • • • • • • • • • • • • .  770, 7 1 5  
Voting machine, N, B. Ross . • • . • . • • • • • • . .  770, 3 1 8  
'V a g o n ,  dumping, C. G.  Strpicb . • • • • • • • . . • •  770,:�35 
'Yalks,  stah'wa;\'s, pte., approach to mov-

ahlp. G, I" ,  Cahill  . . , . . . . . • • . • . •
.

. . • . . • .  770, 260 
Wall st l'uetlII'('. G. B. Waite . . , . . • . .  , . . • • .  770, 616 
'Vashil lg machine,  'r. 1\1.  Kirkwood • • • • • • •  770, 295 
\Vashing machine, J. S. Ruth • • • • • • • • . • • •  770, :ml 
Washing machine, B. Wilhelm • • . • . . . . . . .  770, 7()(1 
" Tatt'r hpating, D. Cochrane . • • • . . . . . • . • • • 770, 204 
,,"'ater h('ating apparatus, A. P. Broomell . •  770, (\27 
'Vater motor, .T. P. Shevlin • • . • • • . . . • • • . • •  770, :124 
'V u t{'r I'tl ising or forcing apparatus. com-

prpsSot'd a i r  operatpd, E. Gaucher . . . • . • .  770,279 
W,ater tuhe boiler, J.  P. Sneddon • . • . . • . .  770,664 
'Veather strip, W. Steger • • • • • • • • • • . • • •  o • •  770,:1:�O 
Weather strip, C. M. Rhodes • . . • • .  , . . • • • •  770,444 
Weh Interlacing machine, A. E. Sexton • • • • •  770,508 
Weighing apparatus, liquid, C. Cooper • • • • •  77�,676 
Wheel block, H. P. Stullken • • • • • • • • • • • • • •  770.510 
Wind wheel, C. H. Smith • • • • • • • • • • • • • • • • •  770,327 
Window cleaner, 1'. H. Curtis • • • • • • • • • • • •  '170,4113 
Window openID, or lhutt!DI appliance, K. Bodelltab " " . " • • " ., ................ " . ... .a.A!� � . " .L nO,I1G 

Many social leaders in New York and other large cities-people who 
deman d  and haye the best of everything-are users of COLV M BIA 

ElectriC Broughe..ms, Lande..us. Landaulets. He..nsorns, 
Coupes, Vlctorla- Phaetons e..nd Opera Busses. These vehicles are 

built from exclusive designs and are sold for private service only. I,et us send you a 
handsomely printed list of prominent purchasers and our special Town Carriage 

Catalogue. 
ELECTRIC VEHICLE CO., Hartford, Conn. 

N EW YORK. 1 34· 1 3 B W .  39th St. C H I CAGO,  1 4 1 3  M ichigan Ave. BOSTO N ,  7 4  Stanhope St. 
Member Association Licensed A utO'llWbile 

ManUfacturers. 

SPECIAL SALE 'JUIUES ::�:Tonneau 
Finest Collection of 

VIOLI NS 
in America 

Nearly one thousand 
fine instruments are 

now being offered at a 
special sale. Every 
vi 0 I i  n i s t and e very 
violin student should 

write for the list. A 
genuine bargain in a 
fine violin may be ob

tained from this collection. 

Write for List to 

LYON & H EALY 
49 Adams Street, Chicago 

E.FFICIENCY 
in its highest degree ca n  be obtained on l y t h rough 
the employment of that which enables the au to
mobilist to take advantage of existing conditiolls. 

The H aynes 3 Speed 1 Lever C o ntrol 
Meets Every Road Condition 

1st gear for starting and mountain climbing. 
2d gear for hil ls, sa nd and bad roads, 

3d gear for good roads and moderate grades. 

I RESeI,T : Never l ess than 80 per cent. efficiency 
of motor. All obtained by one lever. The catalog 
tells why. Write for it to-day. 

T H  E H A  Y N  E S - A P P E R. S O N  C O .  

K o k o m o. I n d  • •  V. S. A. 
Member of the Association of Licensed Automobile ManufacturerH. 

, Mr:�����ve��';, 
YX�"en�I!� l!rg:i��f:a. cre��o

. H2O 

�::==M=A=O=I=C=L=AN=T=E=R=N�S INone But OUf Own Heads 
and Stereopticons l-r ��� ti.�tl�:'��'hr.i'��hlng distance of 

QUALIT Y HIGH th��:_r..��"J'it�'fn��':.'d��I�\�-;'d �ih� 
PRICES LOW � Incb,  This extta recommendatory feature will b e  appreciated by al l Snp�lIed with Oxy.Hydrol<en, Acetylene or ElectriC users ot these little machines. 

urners. C�':::P���1i�!w�}::atl�Ji.���IOg supplied List Price $4.00. 
JAS. H. SM ITH & CO.,  3 5 0  Wabash Ave.,  Chicago, I I I .  

GOODELL·PRATT COM PANY G reenfield ,  Mass. 

We Removed Six Barrows of Scale 
from two small boilers t h ought clean by the Pet ersburg 
Electric LiJ<ht Plant of Petersburl-:, Ill., uy means of WE LL DRILLING 

Machines 
The Dean Boiler Tube Cleaner 

Over 70 siz£>s and sty} es, for d rilling either deep or 
shallow wells i n  any Kmd of SOlI or rock Mounted 
on wheels or on sills. With engines or norse powers. 
Strong, simple and du rable. Any mechaniC can 
Operate them easily. Send for ca.talog. 

WILLIAIllS BROS., Ithaca, N. Y. 

Whatever your preSf'llt tube cleaning methods are, 
we can save you hundreds of duJlars - accept a free 
thirly days' trial, 

THE Will. B. PIERCE CO. 
3 1 9  Washiulltou Street, Buffalo, N. Y. 

JEFFREY ELEVATING--CONVEY ING--POWER 
Transmissio n··Screening··Dredging-Coal Cutting 

Dri l l i ng·.Hau l i n g··Washing Machi nery. 

R"emington 
Typewriters 

are strong and durable 
machines-every user 
says so. 
Remi�on Typewriter Co. 
11/.7 Broadway, New York. 

For Catalogues address 
T H E  J E FFREY MFG. CO. 

COLUMBUS, OHIO, U. S. A. 
NEW yoax VBNUB 



OCTOBER I ,  1904. 

A Great Repository of Practical & Scientific I nformation 
One of t he }' lI l1('�t,  }'re",hcfllt, and M OMt 'V llluuble 

Jl undbookM of' the uge. I ndlliiopentoOftblC' 
to Every Pru('tlenl M Un 

SIXTEENTH THOUSAND. PRICE $�.OO 
Free of Postage to any Address In the World 

The Techno-Chemical ReceiDt Book 
£��!::�::�stSfrri��8Aa�����

a
�ll�s�tf:�F�� I ���;��es

t
�� 

Chemical Technology, and their Practical Applicat ion 
tn the -\ l'ts and the Indu�tries. Edited chiefly from the 
(Jerman of Drs. Winckler, El�ner. Hei n tz, Mierzinski ,  
Jacobsen, K oller, and Hemzerlmg, w i th additions by 
W i J l i a m '1\ Brannt and W i l l iam H. ,",V ub t  Ph . " . (Heid. ) ,  
Secretary of the ��rankl:n Institute. Illustrated by . 8  
en/lravings. o n e  volume, 0 'Tel' fro pages. 12mo, eJ eg-un t l y  
buund. i n  scar l e t  cloth, u B t .  c!ose l y  printed, containing 
an immelHu.' I lllOUllt and a great variety of mutter. 

p,.ice :f2.00. jft'e uf postu)e to tlny add n'xs in the world. 
te�fs"o1 il�r�Y�i;��lt�;Jjjf�Zk�';::ttLif 1t'��i{}'I��'e�fb���{a���l� 
�:JXr�'1��' ,in ((1(..11 part of the ll'"orld 'who 'Idll fu.rnish his 

lU,:l'; R Y  C A R E Y  H A lIU)  & CO. 
I N nl'STHI A L  PUBLISH EHS, BUOI\: SI<:I,l,EHS & I :\I POHTERS 

8 1 0  'Valnnt St., Philadelphia, Pa" U . � . A .  

are :mcces �ful a n d  gain
i ng better positions and s:tla· 

ries study i ng El ect rical En
" ineer'ng. �leam i!:ngi neering, 

1lechanical �ngineeri n:;, ]l ecb nlli cai 
e rnwina, El ectric lU otorn1 u n ' s  Course. 

O yn RlnO Tendel" s \!Jourfow, Al°:i tll m etic. A I  .. 
2'ebrll. by mail. Text- books free, Students helped 
to positions. Write for free catalogue. 

ELEC T llICAL E N Il D I E E R  D i STI T (; T E  
Ih·qt. A. 2 -10 \\rl'�t 23d � t  • •  N e w  Y ork 

ON TYPEWR.ITERS 
of all nakes 

T H E 
TYPEWRI TER 
EXCHANGE 

The Light Running YOST is easy to operate. 
Its Beau t iful W ork is easy to read. 

Our U nusual Catalogue is easy to understand. 
WilY nnt senil fnr the UNUSUAL CA TALOG UE 
a/Hl leam of tlte REA UTI rUL W()RK dnne bll tlte LIGHT Il UNNING 1'OS1' 1 Sent free. 

Y O S T  WR I T I N G  MAC H I N E  C O . ,  2 4 5  B'way, New Y o rk . 

Does This Fact I n d icate MeritP 

575,000 LINDSAY LIGHTS 
Sold Since J anuary 1 ,  1 904 

L I � )}8A Y LIGlIT� ate i n tended for u!Oe on 
manufactured, natural or g':L'wiine machine I!:\S. They burn 
about tonr fept of gas per hout anrl df'liver up to gOO {'[Hnl.e 
lJOwcr. f'qllal inj;( the candle power {If three orrlin:i.rY hwan
descent gas burners on one-thin] the consumption. }< astest sellin:! article now 011 the market, One Lir.dssy 
Light ,,�lls :\nother. 

Reliable representation wanted i n  ;;1.1\ parts of the wo ... ld 
where gas is used, Very special irHllln�lllents for f(lrei�n 
representation. 

Handsome complete illustrated book and full particu· 
lars for the ask mg. 

Write N ow. If you forget it you will regret it, 

LINDS A Y  LIGHT OOMPA N Y  
DEPT. S 

CHICAGO . U. S. A .  
Cables- t o  LINSLITE." LielH'r'M Code 

Scientific ADlerican. 239 
"' i n" I l I ' t  t i l l g ,  l I I : l t ·hi l l t '  for 1IIH king,  F, Jo-

h H I l Jo; C l L  . . . , . .  , " , . "  . .  " . .  , . ,  . . .  , . , " " 770,722 
W'·"II("h • .  J. "' '' \\· 1 1 "  . . . . . . . . . . . . . . . . . . . . . . . .  77". :1�2 
'Y1't' I l ( 'h,  ( ' ,  I I .  l U t t s  " , . . .  , " " ,  . .  , . "  . . .  , 770, f iOS 
\Vrt'll('h . .  r. L i J I , . , " " , . , . . . .  ' , . , ' , . ,  . . . .  , 770, HH7 
\Y rt'!l l'h , Pa u l  & � t u a r t  , . .  , . . . . .  , " " " ' " 770,Gn!) 
Wrench , 0 ,  S .  Halltl a l l  . " . , . ,  . .  , " " " " , . 770, Of)!) 
Wrist pins,  t 't t ' . ,  lllt 'dw l l i s Ill fo!' t u r n i n g ,  

S .  l\k::\lillt ' l I  . , " ' , . ,  . . . . . . , ' . . . , " ' , . . 770, ;��\1 
Yeast, Va vit's & "T iM ing • . . . . .  , . , • • • . . . . .  770 , :356 

DESIGNS. 
Chaplet or shrirlf' o f  tbt '  holy rosft l'r, C ,  G a y  37, 1 50 
Fold i l l g  ('lill i I' ,  I I .  ( ' ,  Ht l'o i l" l  . , ' , . , . ,  . . .  , . .  , 37, 149 
Fork, spoon, t i l' � i J ll i l a l' H I' t i l'll' ,  c . .  \ ,  Bt'n-

, /Ptt  . . . . . . . . . . . . . . . . . . . . . . . . . . :17. H 1  to �7 , 1 46 
Fork, SPOO l l ,  t i l' H i lll i l l l l" H I' t i ( ' I t · ,  E. '\ I n · n�  . .  a7. 1 4 7  
( : I'U yp g11I 1 I'd , A .  A.  E h l I ll u n  " , . , ' , . : " . . .  37,lu1 
!\ I i rl'ol'�, hl"l lsll l 'S,  t i L' s i m i l a r  U I' t i l' lt:"s,  ha('k 

fol', ,y , rrul'ton . . . . .  , . . .  , . , ' . , . ,  . . . . . . .  37, 1 4 8  
SPOOll 0) '  8 i m i l a l' U l'th:lt · ,  C . ... \ ,  Bt:"I1 I1l'tt . . . •  B7 , 1 40 

TRADE MARKS. 

W Ad�lis�l�l;-�L$�,&E�er ��t�,.L X }�(?rn ��S!�I�� 
Rllllnation w i ll be held about December 1, 1004, at tbe 
Was h i n gton N a v y  Y ard , }I'or i n format ion address 
Commandant, Navy Y al d, \V ashington, D. C. ��mer
gency appoi n t m e n t s  at '4.00 per d I e m  will be �iv(: n at 
once to apl-ilicant� w h o  t'urni � h  sat i "'factor :v  evidence 
that they art� s k i l l e d  mach ine draftsmen, and who �tate 
t h e i r  i nten th1n \'0 compete fol' permanent avpoirltment 
in examination above referred to. 

A RARE OPPORTUNITY 
for men with small capital to �ecnre control of o u r  
n e w  patent Eye-/llas8 i n  speCified territory. Write tOJtlI�:t�ri(\Op;iU!'K.'E ��[)

iFtf���P�d IY. 

!-lale lJept. Roch ester, N. Y. 

S P EC I A L  MANUFACTU R I N G .  
D I ES A N D  STAMP ING S TO ORDER. 

S P E C
"

L M A C H I N E R Y - M O D E L S · E X P E R I M E N T A L  W O R K  
D R O P  F O R G I N G  D I E S  A N O  D R O P  F O R G m C S ,  

H A R D WA R E  SPEC I A LT I E S  uc M A N F D :TO O R D ER, S E N D  SA M P L E S  
O R  O A A W I N G S  F O R  ESTIMA.TE S W !t I T E  F O R  O U "  BOO tt l E T, TH E G LO B E  M AC H I N E  & STA M P I N G  C O .  9 7 0  � A M I LT O N  S T. ,  I".. L E V E L A N D ,  O H I O . 

• n., .,,,., ••• n· ln Prlntlnar Free . ( ( , Sold. Pril l tii  frOlll a 

��l:i�Tr�·�Tl��I'�'l1��lg'I\1 �I;;;II��� A I��;��t 11"�:Lr� 
:"t \\'orld's I'airs. )<:stahlisht'(i ao years, �t'Hli stamp tor 
I l l n;"trated cIltalog"Ue �1 � ll.t Olll'e, ]'ri{'ps !Ji.5,(I(1 to $1 [,( I . t :( I .  

hwry Pre!!s timlranteed, M U D E L  l'RJ l"\ T L \ ( ;  
l)IU�SS CU. , 1 04-6  North l oth SI " l'h i J aJt'll'hia, " a. 

LE A RN T' W R I T E  
A DV ERTISE M E N T S  

Blankds, (,P r t H i n  JUnnpd, Chuthum M fg ,  
('0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4� . :l7 I .  4� , :172 �:;U3:n"+11 C orliss End n es Brewers' Boot protpdol'� or ,1II t ' t n l a mI of Ill e t a l  a lH l  I � and J:SottJ ers Macbinerv. "f.rHE ' VITJTER 

The man who ca.n wrIte advertisements has fL decided 
a.dvanta�e over others - h e  rect'lves a hi/!'h salary. 
We wHI teach you th()rou�hly anti pra.ctically by (�()r· 
respondence, enabling yuu to earll from 12r. to ' 100 
per week. Rend for our handsome prospel'tus and H. 
list of hun dred� of slH'cessful graduates nuw receiving 
salaries up to ' 1 00 lwr week . mailed free. 

1'u l l l ll'l', B l n kt'Y s Boot Pl'Otp('tOI'S ' . ' " 4:� , an2 / �1"�G. CO, 89'J ljlmton St • •  M i l waukee, Wis 
Bottles, C h a rll's Boldt ( ; t a :-l 8  ( ' 0 .  . . .  , • .  " ' , 4:�, :�S:3 

I 
PAGE-DAVIS CO MPANY Address {suitt' 20, 90 lVahasb Au., ('bleago. 

eltber o ltlee SuU{' ' 20. 1 5 0  Nassau St • • Nt'w York. Bu rgla r a l a l'lIl for d( ) ( )n�,  .f . .\. . B r i t toll . . . . . . 4;�, :3UO 
C u oiut 't ,  ( 'om h i u a t iol l  advertising I'Jllel'gell('�' CHEMICAL EXAM I NATI O N S  R. .. 'tNADL�� t�:::· id� '

,
lI,

t.' . , .I�I.l�(�
I'.�t�I�(?: , , ���(:i�J.

p
,
I 1,

t
, , ,�

l
,
l �)�)��' 

43, 386 D R. H. C. STI �FEt.t, Bi��ell Block, P1ttflburgh. Pa. 
C:l I1JH'd fruits  tlIHI vt'g'I· t a h lps, ",,'t 'st ('OiU �t 

U l'oel'ry Co, " " " ,  . . . . . . . .  , . , . , " , . .  , '  4a,:396 
('ar(}hou l'tl for' pnt 'king Illl l'PUSt 'S,  WIl VPt} o r  

(,t l l' l'ugatt'd, (" 'l'hiella ut " ,  . . .  , . . . . .  , '  4�,384 
CIH?lll il'l l i  l'oIll I)()s i t ioll for ePI't a i n  n a Illt'tl 

IHU'IH)SP8, .1 , L,  Vp('k " " , . , " " " " , . , 4;), 380 
Ch'a l l i llg I'Ulll pOUnu for lllf' t n i  or woodt'n 

a I'tidl'�.  '1 ' .  B ,  Upt'd . ,  . .  , . , " " , . , " ' .  4:� , 4 00  
('onft·etiollt:'l''y, Fil ll t ';\' Aekpl' ( '0.  . . , . "  . .  , '  4;�, :�U4 
F a h l'ic for shml ing g' l'owing" 1 ) I I l I lt� , t'ottoll,  

"T(':-1t Bo.rl�tt J l l  .\ i ;l I l ll f a l' t ll l" i l l g  ('0. , . , ' , ' .. t:�, :U)6 
F a b l'i<"s,  ('ot t oll ,  H i ( ' lI l �SPU & ( '0  . . . -t:�, :W7 t o  -l:;,:no 
FllI \'Ol'il lgS for ( ' t ' l'ta il l  l la Illt 'd 1 1 l I l'IH)�PS, .J . 

MOD L 10 C ATA C0 C V � 5 e R e "  
U N I O N  'M O D E L  WOR K S  

& c:.E.AR5 @ 19) CLARK C.HIC. G O .  

MODELS & E X P E R I M E N T A L  W OR K .  
Inventions developed. Speciai llachinery. 

E. V. BAI LLAR O .  Fox Bldg  • •  Fran k l i n  Sq uare, New Y o r k .  

ELECTRICITY :.?,�o?;,�e llJ��r�; 'l'�e�la�'l; 
I... I�t:'g( ' i l l  . . . . . .  , , , , , . . . . . . , , , . , . . . . . , 

Food. �to{' k ,  n, ] 1 .  Pa,rll(' " ' , . . . , " " " ' , . 

Instrument, Electric Bell ,  l-lotor, [) Books, 1 0c. eac b. tUi4� Il U B I E .< PU BL IS H I N G CO., Box S .  LYNN, MA�:..  

F l'u i t ,  d r i l'ti a 1 1 ( 1  1"'t 'St' I"Yl'tl .  ( ' .  El' k a l'dt . " . 
( ; u llpowdl'l' .  :'\ o l lt ' l s  E x p losivt's ( '0 .  " " ' , . , .  
.\l a t t·hps of woud or t 'a rd bo:l l'd , .\ . B, "'ooti-

4:L :m5 
4:!. :l82 

w a nl " , . "  . . . . . . . . . . . . . . . .  , . . . . . .  , ' , . , -!a, :�85 

D ies ,  Tools , Mode ls  and  SpeC ia l  Mach I ne r y .  � :; :, " ," ' ," ,  :." H O E F T  &. M O O R E  C !1 , c a _ o  U S A  
"" ' r  c o:  , , e  � " J L  w 1 1 ' 1( _  ' l' """ \ ,  . .. " L � T T 

Send For This Atlas 

::\Iedi<"n I 1)l't'IHl I'a t iol l� , ("l ' l' tait l  l l a I1wtl, G .  

( ) i l s  R'al l�l
IH �:l

l
:�'ie;l t i l;g

" g�';';l ���� " ;l ;l �i
' 

·l;I;�t:.
'
s� 4:l

,
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75 M O D EL AND E X P E R I M ENTAL WORK.  

An  Atlas of the Worl d containing a complete series 
of 106 Newly Enllraved and Colured Maps, coverin� 
every portion of the Gl obe, inclu ding sep!lrate maps of 
ev�ry state and Territory of the Union and Special 
Maps of our new possessions. It also contai ns a s hort 
hiRtory of the United States, with illustrations of tlle 
interior and exterior of the Capitol and other p u b l i c  
but1dings of 'Vas h i ngton, D, C.,  t oget h e r  w i t h  h alf-tone 
vhoto�raphs of all the Presidents of the United 8tat�s 
from Washington to Rool!!evelt, and �hort bi ograpbical 
sketches of each A copy of t h i s  handy A t l as will be 
mai led to any address by the P ittsuur�h Bank for Snv
in�s of Pittsburgh, Penn., on r�cpipt of five two- cent 
stamps to cover pm�t..age and mai l i n g  expenses. \V h en 
writing, ask the bank to enclose you a free copy of 
Booklet No. S 29, if you are interested in securing a safe 
and prOfitable investment for your savings or surplus 
funds. luhril'ating,  L .  XOlI l l t 'UOl'U HOBS , . .  , " " 43,381 Electrical and Mechanical Instruments. �maJI Mach'y. 

( ) "t i���� �o�li�:o\�:�I
I·ta� '.I . �'.".'�I�'�I: . �� (" � '.l �

i
.'·p: . . �.[

a : 43, �05 E DWAR D KLE I NSC H M I DT. 82 W. Broadway, New York 

Send for It To-Day P i a I / O "  "'HI 0'·1''' 1 1 " .  I I .  E. ('hilt . . . . . . . . . . . . . 4:l. :lS7 Manufac- HARDWAR E  SPEC IALTIES l ' i IH'S,  hol t s ,  l'od ... , a n d  t u l li llg,  ( l ip stO('ks turers of for. 1 I a rt :\If,;;: . ( '0 . " " , ' ,  . . .  " . .  , • . .  , • .  4�, 389 
Ht'Blt 'tl.r . ( '(' I'ta i l l  n a Illt'tl l iquid p x h ' l'I l a l ,  

P a r i s  �lt 'di t ' i l l{,  ( 'olllllllll;\' . . , ' , ' ,  • . . . . .  , . 4a,:lD8 
Rt'mt'd;\' for t 'PI' t H i I l  I l l l lIH·tl d i spu �ws. t ' x t p l'-

n u l ,  Ratl1a ( 'OIll Jl l lB;\' . . . . . .  , '  • .  " . , " ' , . 43, 376 
Ruhl)( '1'  shot ·s  awl g()losht'�. I u il i n ,  ORtusiu-

t i sdw l Ia ll tlpls-( : espI lt ' ( 'h a f t  " " , . , . .  , '  43, 393 
Salv... A. A. m ("hp'·t . . . . . . . . . . . . . . . . . . . . . .  4:1. :l77 

Contract M auufactnrers and 
will market articles of merit 

LOR I M ER M F G .  CO • • 1 53 S.  J effe rso n St • •  Ch icago, I I I .  

You'll fI n d  it al ways conven i ent to 
have as a usef ul al�d instructive book 
M o n t g o m e ry & Co. 's  Tool Cata l o g ue  

T h e  new edition has 704 pag-es and i �  
copIOusly i llustratert. Pocket !'l i z e  i:%x 4� in�, �ent by mail for 2;ic. 

1I 0 .\" T IlO li E ltY .\0 CO • • 
t05 F ulton St., X l' w  York C i t y. 

Sewing lll H t ·hiIU·S a n d  a t t U ('hnH'n ts,  ] ) u Y i s  
Sew ing )'I af ' l l i l lt'  ( '0.  . , " " ' , . " . , " " , . 43, 388 

Soapi'i, l't'l't a i l l  Ha lIlPcl,  A. \Y olff, .lr, " ' , . . . .  4:l,379 
Sod a ,  hka l'hoI lHt( ·  of,  .T,  \ ' , ( � l'H n t  Chemicul D RY ING  MAC H I N ES.  S·Ifa:n:�a�R:J:L 

('0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4�.378 
The Genu ine  

Armstrong's 
STOCKS 

and  D I E S  

StaC'kpl's fOI· th rt'�h i Il g  IllH t'ili I l t 'S,  w i I l d ,  '\[a-
ph'ha;\' ",,'hHI H t a c h �1' ('0. . . , . . . .  , " " , . 4:� , 402 

Toilt·t PI'PIHl l'u tiollS.  l'Pl'tu ill n a Illt'tl, �PIl 
Rrt'e7.p ( ' Iw m i t ' a l  ('0 ,  " " , . " " . .  , . . .  " ,  4a, 3!l9 

Tnw. B a r n h a r t  Brothers & Spind lN' , . , . .  ' .  4:�,a91 
'Y a tpl'}lroof a Iltl weatlwrproof compmlitions 

amI l'oofin g'  matt 'riul  trt'ah'u then' w i t h ,  
PU rll ffi Il t '  P u i n t  Co,  " ' , . , . , ' . . .  " , . , " . 4:� , 401 

'Yh isk;\' ,  ( : t·o, Bt'Il:t': & SOIlS . " . .  , • .  " . .  " . •  4� , :m7 

.. 
LABELS. 

. ,  .\l1 t i !-;f'ptprirw , "  f o r  a n t i Rt'pti(' prppa ra-
t ioUR, ,y, n ,  �haw . , " , . . .  , . ,  . . . .  , . ,  . .  1 1 , 4 1 6  

" A rhest , "  f o r  toilt 't  paper,  Seott Papt:'r ('0, . , 1 1 , :Um 
"Blu('  ltihhoIl , "  for l m k f Cl IH'U llS, F, .1. 

Bt'vun " ' , . .  , " , . . .  " . , , " ' , . , . , " , . .  " 1 1 , :�!)H 
"Bn�tt - I' Brown, " for hl'('all, 'Yelle-Bot' t tlt 'r  

Rali;:pry (' t ) .  , . .  , . , ' , . , " , . " . , . " . ' , . " . 1 1 , anr. 
"(,h it'qui(ls, " for dlP wing g-u III , n. D,  t'U lll-

I l1 i l lg� " , . , ' , . "  . . . " . , . .  , ' ,  . . . , ' , . .  , "  1 1 , an7 
"Cla riet ' . ' ·  for (' i � a l'� ,  H( 'hmidt & ( '0. , . , . .  , 1 1 , -407 
" ('orona tit:' Pt'I'I;U '� , " fol' cigal'�. H('h m i d t  & 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 l . 40S 
"Corti<'f>Ui 1 00- Y a rd Spool S i l k , " for Rpool 

8 i l k ,  Nonot u('li;: Rilk Co,  " , . , " " ' , . . .  , 1 1 , 4 1 !l 
"Foru , " for toilpt paper, Seott PapPI' ( '0 " . ,  1 1 , -400 
" I" ra g-Tallt " elvo-])pl'm n , " for' toilet a mI 

m H s�agp ('I't' u m .  \Y. ::\!pzger " " , . ,  . .  , 1 1 , 4 1 5  
" II ,  (" B i t t i n g ' s  Ihl Ildl'uff C u rt ' , " f o r  d a IHI-

ruff ell l'p, II ,  C .  B i t t i n g , . , . , ' ,  . . . . . . . . . 1 1 , -l 1 a  
" I T .  ( ' , B i t t ing ' s  E'(·:t':t'IllU C u rt' , "  f o r  Illl'<l i -

dIll', II ,  C .  B i t t i n g " " "  . . . .  , . . . . . .  1 1 , 4 1 2  
" IIl ' in7. Tom a t o  K t 't{'hup, " f o r  tOlll a t o  

( ' u t e h u p .  1 1 ,  .1. n t � i n 7.  Co , . . .  , . . .  , " , . ,  1 1 . �n4 
"lIPI'Jl1Pii; Hahn, " foI' medi('inp, Sun i t a I';\' 

( ' llPIll h'a l  ('0. . . . .  , . . . .  , . .  , . .  , ' ,  . .  , ' , . ,  1 1 . -l 1 1 
"KloI'ofi l Ihl l l d I'nff C llI 'P , "  for dundruff ('UI'P, 

K l o l'ofil HtllJply Co. " " " ' , . ,  . . .  " . .  , . ,  1 1 , 4 1 4  
"La 1'�alH'e�H , "  for ('ignr�,  H .  Sommpl's . " . ,  1 1 . 4 1 0  
" L a s  ('1'(� m H S  II u v a n a s . " f o r  <,i � a l's, Rdun i d t  

& ('0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l l AOG 
"LOR Prt'ft'ro!'!, ' for ('i :.: a I'S, HdnnitH & Co . . . 1 1 . 40;) 
":\fnsta\,(' , "  for t o i l p t  papt' l' .  R('ott PapPI' Cn. ] 1 , -l02 
"011'0, " for snap, ( ; PI'm a n  A m p1'ican Soap 

"Tn l'k� . , . , . , . , ' , . .  , . . .  , ' ,  . .  " . , ' , . , . " . 1 1 , 404 
" O u r  S & N �,('al , "  for c i g a I's, V ,  A .  Col-

l i n s  Cigar ('0 . . . . , . .  , . ,  • .  , " " ' , . , . , ' , . ,  1 1 , 40V 
"Radium Pol i sh . "  for ('}('atl i Il �  a n d  polish-

i n g  ('ompollIut ,  R a n i t u I',v Chf>mi('ul ( '0 . •  , 1 1 . 4 1 7 .. 
"RcoIHH ·O. " for t o i ld IUllH' 1'. R('o t t  1':1 Iwr Co, 1 1 , -401 
"R4?}z, " for toi l!'t p:q)('I'. Reott l'apPT C o , . ,  . . l l , 40:� 

"Rugar �oUll . "  for �ma p, Rugar Soap C o " . ,  1 1 , 398 
"Trrmp-f', " for w u shing powdpr, A, R, 'Val-

ters . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 . 41 8  

PRINTS. 
" Astrolint' . "  for antispptic powdpr, E ,  E. 

Holt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . 0n� 
"Rol'olhw , "  for antist'pti<" E. E. Holt , , '  . .  1 .004-
" ])prmOliIH' , "  for l iquid soa p, I'�. E, Holt " l ,Oflil 
"E, L, Blimlhw & ( ' o . · �  Clothing P I'odue-

t i oIlS fnr 1 004-tlfi, " for ('lot h i n g ,  E ,  L. 
R1imllt lP & ('0 . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . 1 01 

" I1 n �n ' t  S(,l'nt{'heu Y p t , "  for s('onring soap, 
Bon A m i  COIllIHlIl;\' , . . . .  " . .  , . , " , . " ' "  l , Onn 

" K a t a plasm . "  for ponlti{'p. E.  E, Holt . . , . , '  l . on, 

"Life M a l t , " for m a l t  p x t l'a (-. t ,  A. Tif>lll n n n . 1 . 0m 

"Liq, C a m pht'noL " for antispptie,  E, E. H o l t ] ,ono 

" )'10St�R Fonnd in a Yiseolizpd :O;:hop, " for 
shtH�!'I. A ,  Somlllt'1' . . , ' , . , ' ,  . . . .  , . . . .  " . .  1 , 1 02 

"Spil'ul :-!pritlg' Sidp Stt'elR "T i l l  N o t  Brt'a k , "  
for ('orspts, ])ownf>r, IIfiwPs & ('0 , " . , . ,  1 , 1 00 

" Tht' RpPl" Y o n  L t k (' . " fol' hpPl', A. Tif'lll a n n . 1 , M2 
"tTn�t,  (' a m phpIlol . " for ointmt'nt ,  E, E, B,olt 1 , MR 

" V i oll't nnd Spa n h dl ImckH. Cong' rt'i'is Plapng 
C a r(h � . " for pl<l;\"ing cards, Unttpd S t a tps 
Playing C a rd ('0.  • . . . . . . . . . . . . • . . . . . • . •  1 . 103 

A printed copy of the sped flea tion and drawing 
of allY patent tn the foregoing list, o r  any patpnt 
in print i ssued since 1 86:i, will be furnlshC'd from 
this officp for 10 cents. provided thp name and 
nnmb4?r of th(' pn tPIlt dpsi red find the date be 
�iven. Address Munn & Co., 361 Broadway, New 
York. 

Canadi&n patents may now bp ohtalned by the 10· 
ventors for any of the inventions named in the forl'
going list. For terms Rnd further partleula .. 
,ddretlll Muon " Co. , 361 Broadway, New York. 

Embossing and �tationery Dies" Seals, etc. 
Dr,?p Postal for my Jellflets . . JOHN K luLA, Engraver, 
R. :>9. 155 W. Madison St .. ChlCago, III.  

CIALTIES o� all kinds. ' 0 ord�r i I NVENTORS We n" RnufRcture METAL SPE· 

���ges���Usl::�l!\�,�owest pnc-
model for low estimate and best expert advice FR EE 
T H E  EAG L E  T O O L  CO. Dept. W, C i n ' t i , O 

Acknowledged to be the best. DitTerent sizes and 
capacities. Write for catalog. 

THE ARnSTRoNO MFO. CO. , Bridgeport, Conn. 
New YOTk OjJice, 139 Centre St reet 

in 'Your ead 
Wouldn't you like to be able to figure this and hundreds (If oth�r similar 1.',?blerns 

in your head ? Wouldn't you l iketo !)7 able to a(ld •. subtract. multlply, and dlvH�e any 

problem almost i nstantly without writing any partial product-to be able to Simply 

write the answer ? 

Our Free Book. ··Rapid Calculation "  
thoroughly exniains a method which will make you a. �las�eroffigures� It describe� 
a system hy which you can fi�ure i nstant l y  the fllo�t lntncate sums 111 �our head , 

handle groups of figures and fractions as easily as smgle whole figures ; 111 fact, cut 
the 

Art�i���ri;�!l;t';n a n d  a lar�e salary, have ,?ome to hundreds who 

have read th i s book . If you wallt to bdkr yuur poSltlOn. to Increase your, sa lary , �o 
make yourselfworth more to yoursel f and your emp,loyer, �o h<;l d  the wlup:-hand m 

financial tran!'i::lctions, to make your work easy and Interes�l I 1g Instead of tiresome, 
you should write for this book at once. I t  w d l  cost you notlung but the trouble of,a�k. 

Ing for it. A postal will hring it to your very doo�. ]t m�y cost you a good poslllOn 

or a valuable promotion to neglect this .opportunlty. WrIte for 1t today before you 

forget it. Address 
COMMERCIAL CORRESPONDENCE SCHOOLS, 841,::,::::::.��'::dg. 

LETTE RS FOR 
SOUTH E R N  STATES 

�S-C'�OSE -
on 

���IN TIME 
Elgin Watches regulate the world's business, 

public and private. Every Elgin Watch is 
fully guaranteed. All jewelers have Elgin 

Watches, in both men 's and women's 
sizes, and in all varieties of cases. 

" Timemakers and Timekeepers, " an illustrated 
history of the watch, sent free upon request to 

E LGI N N AT I O NA L  W-ATCH Co"  E LG I N ,  ' LL. 

------------------------------ -�-- -

DON'T BIJY.BASOLINE ENGINES:'!!!:�!�Y!i�::g;E!'ili': all one cylinder engines; revolutionizing gas power, Costs Leu to Buy .::lnd Lete to Run, QUickly .�easny started, No vibration. Can be mounted on any wagon at small cost-portable. sta· 
t1aoary or_O". lIIeDti"" lbIs paper. SBND POR CATALOGUB. ·.nU; 'fJ<:IIU· ... l!; .. UJ[ .. .  ,. .... ��" ��" .... � H;�lo. �t ... , U"l�_o, THIS IS OUR FIFTY·FIRST Y� 



If you do not iuvestillate tbe WINTON before you 
buy a motor CUI' you wil l not JZet its equul. C o m pletely 
equipped, $�, .. OO f. o. b. Cleveland ; without top, $'J. 300. Prumpt deli veries. 
THE WINTON MOTOR CARRIAGE CO., Cleveland. 0" U.S.A. 

Orient Tonneau tar 

Il;���:d t.fl':�'le::;:: f�[ t�"eu��I:I�1 t'l!�U:o��?rdinary 
Wri t e  for catalogue 

WA LT H A M  M A N V FA C T V R I N G  C O. 
Walthaln. Mass. 

CH A RTE R 
GAS and GASOLINE 

For All Work. 
Statiunll1'ies. Portables, Hoisters. Pump
er., Sa wlllll it Hoat OutHts. 

S<'1I.d fol' UatalogUf! and Testimonial. 
State Your Power Need •• 

CHARTER GAS E N G I N E  C O . ,  Box 1 4 8,  S T E R L I N G ,  ILL.  

J ESSO P 'S ST E E LTHN�Er 
F O R  TOO L S. S AW S  [ Te. 

w"! J E S SOP .5< SONS t: g  91 JOHN ST NEVI' YORK 

Scientific ADlerican. 

1 854 - 1 904 

WALTHAM WATCH ES 
HAVE STOOD T H E  TEST O F  T IME. 

r'# The Perfected Americ.an Watch, " an i{{usfr.ated 600fc of" 
lfriteresting information .about 'W.atche�, free upon requesf.,  

, AMERICAN WAL THAM WATCH COMPANY, 
WAL THAM, MASS. 

w. L. DOUCLAS 
MA D E. $3. 50 S H OES ':::. 

w. L. Douglaa malma _d _lIa __ _ 'a 
$B.110 ahoea Ihan IUJJf 01"... manulaclu_ 

In the _rId. Tbe reason W. L. Douglas $3.1iO sboes are tbe greatest senera in the world is because of their excellent style, 
erot 5�!i':tfff:��c�lt��,\��e��tl�:n8'lo�t�a!!���e h�f

m� ���l�r:l��� those of other mal\.es and the h igh-grade leathers used, you would understand why \V . L. DouglaS It.60 shoes cost 0101'6 
t��n��, o'll��:� i��;�:l�ei�ar!:�gan ta�;t�[he�e.��r:e 

on the market to.day, and why the sales fol' the year ending 
Jul� 1, Jroi, were 

$6,263,040.00. 
w. TJo Douglas guarantees their value by stamping his name 
and price on the bottom.. Look t"or it - take no substitute. 
Sold by shoe dealers everywhere. Fust C% r E1Ielet. used 
Exclusivel'llo 

Superior in Fit, Comfort and Wear • 

.. 1 have worn W.L.Doufllas $.'l./jO shoes jor the !ast. tWl'ive 'IIears 

fD��':J
a
!:��u::��hi:t:��:t7� 1fo�� JJ�?;ft�UI7�;;.�r t�fit,conif(Jrt 

R. S. McCUE, Dept. COif. U. S. lnt. Revenue, Rtchmond, Va. 
W. L. DouglR� uses Corona CoUskln in his 83.50 
shoes. Corona Colt is  conceded to be the finest 
Patent Leather made. 

SEND FOR CATALO G U E  GIVING FULL INSTRUCTIONS 
HOW TO ORDER BY HAIL. 

W. L DOUGLAS, B_cld_, "' __ • 

Price pales into Insig
n ificance beside the fact 
that " Taylor Old Style" 
roofing tin will last In 
good condition seventy
three years .  I t IS so 
good that you forget the 
pnce, yet the pnce IS  

than little more 
conlmon kinds. 

This and otber roof.proof truths are i n  the book, 
"A Guide to Good Roofs," free to all who want 
weather·tight roofs. Architects, builders and m etal 
workers will. if they send their names and ad· 

I dresses, receive free each month " The Arrow," a 
little paper which hits the bull's eye more fre
quently than some pu blications more pretentious. 
It also tells about tin. 

N. & G. TAYLOR COMPANY 
ESTABLISHED 1810 

P h i l a d e l p h i a 
THE M I ET Z  &; W E I S S  KEROSENE SIZes from 1 10 60 H. P. and GAS ENGINE bums Ii JUIOS};N E cllt':ll 'er tlml 

safer than �:l8I.)hne. Automatic, 
simple. reliable. No tllet'tric bat
ter Y' or ftarne used. Perfect regu13-

�;��:�J:
d
e��t�::it�hti:;.J�h�r� 

lOll storsgt! batteries, pumping alld 
all POwr. P�{fE��Z: 
Aii�lii;;'iD �,� NKW YORK. 

U. S. GOVERNMENT. 
IIhrht""t A w ard, dlTet:t coupled 
Heneratnr Set. P:uis Kxp08itlnn , 1 9IHI. 
Gold Medal, Pan ·American Ell:

posltion, 1 901 . Gold Medal. Charleston, S. C., Exposition, 1902. 

8��P.mw 
" The Pen That Fills Itself" 

Dip � In any Ink well or any Ink, �re88 1ever and operation Is 
o\·er. As a matter of cleanliness. comfort and convenience don't 
you owe it to ,"oundf to learn more about thirl perfect pen ' 

If you will let us !rend you our beautiful Ot'W Illustrated catalogue, it will ma.k� you a CONKLIN ellthusi'lSt. 

The Conk l i n  Pen  Co.  l1�.!f:.t!=o:;:,:e. 
Represented 10 Great Britain by American AjiE'encles, Ltd. , 38 Shoe 
I�an�, Farringdnn St., Lontlon, E. C.: In Australia by Rae, Munn & (mbert, 47 Market St., Melbourne. 

BARCA I N S  I N  M AR I N E  E N C I N ES. � H. P .  t o  8 0  I I . P .  2 1:1.011 4 cyde. SID�le. dnuble, triple and 4 cylin
ders, auto marine and working engines. HiKh alul low speed. The best 
on the market for auto, speed or racin2 boats. launches, cruisers alld 

P���!i'!r ',!';;:i, t� �:!:O�h:;
l
l
u

i���tU:��rid�
n

�.��
e
f.;;o�!':l �:�r;!��: 

cat:dog Ii. Agents wan ted in every COttlltrv. 
Mlchlgon lI.otor Co., Grand Rapids. Mich. 

BOYS,<WRITE TO 
ts
n
� 1����h�; ef�c���i':n. 

����ofn f:o�!s� ���::'Oe9v��d electrical goods. Sent free to any. 
one. As a. special inducement we send 
1 1 . 50 for in to fng charges. 
dr.e " Sonl Co. , 
Wa.ter St., Milwaukee, 

Rad iu m l  
The SpmthariRl'npe, �\"in� mo!'!t hri l l l:mt eft'ects, po!'!tpaitt. ,9.00. Radian Tllht!8, containing' H:ul i l l i l l  mb tnre fllr dt'1I1onl'!t rati l lg t luOreR('l'lIct', $7 .51 1  

Newton 's Ra.diullwttli, IItln wlJstmtill� hy lll�aUM I ] f  l I Ia�I(� J : m t t' m  the l'l"cl ricni 
f{;li�,�!e1Iot

f
b��'l ihi�i, ��rl �,"wR���;i:�i���r f

l{�'1ti\�������r�t
i
j��,��:r�' 5�ij� 

OVR. NEW 
SKELETON 

WATCH 

Uranium COllCt!UtI11tlll'!. l�itchl J ltlllllt!, \\' iI It!l Idttl. "'rite fur circu lars to 
l\TlIlIolnti, Brown & }�o .. le, Del)t. 6, 918 Cbestnut St., ·Phiiacieiphia 

VV A T C H E S 

READY FOR. 

DELIVERY 
OCTOBER 1st 

Our New ii��-::':b.!r.alfl:,:J': ?,,;Iae,t::.:; r,c:,:ot�:' l�T.
e
·F�';.

t �'!V:,v b�,:rl !re����;'. Accurate 
T H E  N EW ENGLAND WATCH C O . ,  37 ®. 39 Maiden Lane. N e'W Yorh 

" Snow Hill. London, Enldand 

HAPGOOD DOUBLE BLAST RANGE 
3:l;

r
::!:::ll���::�t���

i
;;' 

f
::�o:�����tg:��:�':on:!

a
:::����� 'rs!:�=i 

Our Hapgood Anti -Trust Range, $2 1 .76 
A. 8--hole range, full nickel trimminlil'B and aluminnm coated re8e�ir. MORt prJrfact 
low priced range made. Send for eom.plete Catalope ahowiq our full lino. at least 
1000 other articles, at factory cost plus oneamall Pl'Olit. 

HAPCOOD M FC. CO., 237 Front St. , ALTO N, I LL. 
Tbe only manuf.c'uriDI compau,. In the world In theh line H1llDB' direct; to the consumer. 

OCTOBER t, 1904. 

C O L D  G A LVA N I Z I N G .  
AMER I CAN PROCE S S  N O  R OYA LT I E S. 

;:,AMPLES AND  I NFORMATION O N  A P Pl iCAT I O  N 

N I C K E L 
AND 

Electro· Plating 
Apparalo aad lalerial. 

... 
Hanlon " Van Winkle 

CJo., 
Newark. N. J .  

W Wllllam St� N .  Y. 
III '" 82 S. Canal St. 

Cbloaao. 

L .  E .  W a. t e r rn a. n  C o .  
173 Broa.dwa.y New York 

La.rge Contracts 
r:�.?�l!��� an. 

SO completely equipped that we can 
compete successfully on large con
tracts-such as ' sheet steel stamp
ings, general manufacturing and 
machine shop w O t k� 

Pope Manufacturing Co. 
21 Parh Ro'W. N e W'  Yorh City 

THE FRAN K L I N  M O D E L  S H O P  
!h;;.e:�:';:!"�rf�:ac,!u:��I·tl8C�:� ��d aCO�!�'�0etrn!��D;f

t!!ili: 
Drawings and dl'tdgns worked out from fnv�nto1'8' idt!ll8. Write for 
estimates. Send for booklet Nn. 9, free. 
PARSELL & WEED, 129.181 W. 8lot St., New York 

U N UTSHELL " 

Safety Razor 
Tbe Best, Safest, Quickest, Cleanest, 

Smallest and Most Practical 
Razor In tbe World 

5 1 .00 
!I" .... clat Offer.-On receipt of $1 .00 

I will mail you one 
• Nutshe ll Safety Razor, One Razot 

Strop and Ten Coupons (regular price 
of razor and strop $I .2S) . Money re 
funded If not satisfactory. 

S o l d  t o  C o n s u m e r s. o n l y  

E. L. SCHMITZ 
39 0reenpolnt Avenue, Brooklya, N. Y. 

Scalos AU v&l"ietieM at lo west prtces. Hest HalJruad 
Track and WRIlon or Stock Scale. m a d e. 
Also 1()(kJ useful articles. In Cluding Saf� .. 
8ewmg llacbines, Bicyclelil. l·ou l�.  etc. r"ave 

Money. Lists Free. CHICAGO SCALE Co .. Chicallo, 111. 

Will pulverize all kinds of millinlf 
ore. It I. economical I n  tbe use of 
power ; will rpduce to fort y m esh 
10 to 15 tons per day ; operat, d by 
steam or compressed air. f 'Ull  be 
Instal led at swall cost. 1. eqUally 
efficient for large or .mall I l lunt. 

Prospects can quickly be Illude 
paying properties by the use Of 
Tbe Ideal Stamp 8J1d .uituble 
co :lCentratinl{ table. 
THE IDEAL COM PA NY 
89 State St., Boston. Mass. 

The Il<'1l.dm &: Boltho./f M,tg. a n d  Su,pplll Co., 
Denver, Col., (Jeneral Allents 

The Ap p l e  
Fop GOR En«l nE'''' LOuIH.·bell:. 

A u toJRobllell', ett'. 
No more bl'l t, hattery and co�nmuta�ot ttflu hh'M. Oirt  aud watprproof . E.lifU ly 
:Itt.w ht.'d, i lH'rt'tll'ltls pnwer an,l  Iilpt t' . 1 .  :-, , ' l Id fur f i l I I  pnrticnlnrJol 
on our I'!' nr:ll!e flatterieR, Rllark 
( ni l � .  IIminu tll'\'ices, Rll:l�k 
"Iu,.-.;, :lml all kinds of ignlt illll 
:·PJlar!ltnl!. 
l.'he nnyton Electrlcnl M ftr. Co. 98 Reiboltl Bldg • •  Dayton, 01110 • •  


