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RELATION OF RAINFALL TO BOILER SCALE, 

It is proba b l e  that if the average steam user were 
asked to nam e the various con t ribu tory eauses of the 
formati on of boi l er l"ca l e, lie would stop short of the 
rainfal l . Yet w e  have it on the au th or i ty  of t h at ex
cellent litt le  mon th l y . The Locomotive. p ubl i shed by 
the Ha rtford Steam Boi l er Inspectio n  and I n s u rance 
Company, t h at thert> i� a d i rect relat i qn of cause a n d  
effect between the two. T h e  u n usuall y l igh t  rai nfal l  
of t h e  past season in I l lany parts of t h e  cou n try has 
been a mat t er of note. and it  seems t h at the reports 
tumed in by the boi ler i n spectors i n  regions so Itffected 
,o;how t h a t  t here has been an u n us u al a m o u n t  of  
trouble f l'om scalt> . 

The reason fOI' this, accordi ng to our contem pOl·ary. 
IS n ot hard to find. the u nusu al d eposits of scale 
bei n g  d u e  to the increased h ardness of tilt> water af tel' a 
len gthy spel l of d ry weathel·. In ti mes of dro u g h t  the 
water is drawn n ecessar ily from t h e  lowel' levt>ls,  in 

.reach i n g  w h i ch it h as bec o m e  i m p regnated with lime, 
m agnesia and other sol uble  substan ces contained i n  
t h e  overlyi n g  8tmta. In a season of co pious rainfal l ,  
on t h e other hand . t h e  ground, bei n g soaked, cannot 
absorb t he su rface water, w h i ch rapidly drai n s  off 
into r i vers or resen· oirs . as the case may be, before i t  
has had tinie t o  disso l\'e o u t t h e  scale- formill g su bstances 
ID a n y  quan t it y . In a sea son of l ight rainfall, l ike the 
pl'esent, the g round can absorb. practical l y  all t h e  
water that fal ls, a n d  t h e  proportion o f  surface water is 
relatively smal l .  Hence, i n  d ry seasons t h e  water used 
in the boil ers will be largely spring o r  h ard watel", a n d  
in wet seasons i t  wi l l  co nsist ch iefly of  s u rface or soft 
water, the deposits of  boi ler  scale bein g larger or 
sma l l e r  in proportion.  

The moral of a l l  thi s  is  twofo l d .  I n  the fiI'st place, 
during a d l'y season boi lers should be more f l'eq uen tly 
opened, exa m i ned and cleaned,  Just h o w  m uch, 
oftener t h i s  shou l d  be done m ust depend u pon local 
con d i tions and the severi ty of  t h e  d ro ught; but i t  is 
suggested that, judgi n g  from obsel'vat i o n s  made in the 
State of Connect icu t, they s h o u l d  bt> inspected in such 
a season as t h e  last about twice, as f requen tly. Anoth er 
fact to be re membered is that when a heavy rain fall 
comes, bringing a s ulldt>n s u p p l y  of s ur face a n d  there
fore soft water, the scale t.h at is i n  the. boi ler  wi l l  be 
sud den l y  l oose n ed up, a n d  unless precantions are takt>n 
it wil l lodge ovel' the fi re ·�heet and eause tro uble. This 
is pal'tic ularly liable  to h appen d u r ing the melting of  
t h e  snow i n  l h e  8pring, when the water will be par
ticularly free f ro ll l mineral salt8. 

. '.1 . 
OPENING OF THE NEW ST, LAWRENCE CANAL 

LOCKS, 

An even t  which w i l l  be of great i mportance in the 
developmen t and expansion of the commerce of the 
Great Lakes is  the o pen ing of the new St. Law.ren ce 
can al locks. OUI' readers will remem ber that w h en 
t h e  Un ited' S t ates govern m e n t  w ished to bri n g  the 
revenue cutters " A lgonquin ,":' GI'esh alu, " and " On
ondaga" from t h e lakes to the Atlantic,  to as
sist in the C u b an opel'at.ions, it  was fou n d  necessary 
to cut the vessels in t w o  and float t h e m  through the 
St, Lawrence locks i n  sect ions. Now, alt h ough these 
little craft are op l y  205 feet i n  length, they were about 
20 feet .too long to be ad m itted , the o l d l ock being un· 
able to acco m m odate a vessel o ver 186 feet i n  length. 
'.rhe operation was not without its r isks. a� was pl'oved 
by an i l l ustration pub l ished in the SCIENTIFIC AMERI
CAN of Ju ly 2, 1 898, showing one of the 8ec t ion s of t h e  
" G resham" capsized in the attempt to  make the passage, 
The n e w  locks are capable of ad mitting ,"esse Is u p  to 270 
feet in length, and the arri val rece n t l y  of  th e " Porto 
Ri co ," a vessel mea�u I"ing 250 feet over all. at New York, 
after making a s uccessful passage fl 'OIll t h e  Great 
Lakes, i n d i cates that the dirt>ct res u l t  of the venture 
will be the sh i pmen t  of  freig h t  d i rect from the lakes to 
various poi nts on the At.lantic seaboard, 

It has been suggested that t.h ese improved facilities, 
which are entirely u nder Bri t. i sh con trol , will operate 
to the n aval d i sad van tage of this cou n tl'y, for the rea
son that the greater size of the locks wHl permit-a con
sidera.ble number of the larger gunboats and smaller 
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crnisers of the British navy to 'enter the Great Lakes, 

whereas b y the treaty of 1 814 the shipb uilding yard s 
on t h e  lakes are prevented f!'Om the construction of 
warships. A lthough the excel lent relations existin g 

a n d  likely to conti n ue between the two govern m ents 
rende l' i t  unl ikely that this st rategi c  advantage wi l l  
e ver be p u t  to the test,  i t  i s  prob abl e  that, as suggested 
in the President's m es8age, the restriction to warship 
constru ct io n on t h e  lakes will be re m o\'ed by mutual 
agreement.  The ad va ntage to sh i p bu i ld i n g interests 
on the lakes from such a c h an ge would be consider
ble, for t h ere are man y smaller vessels, such as t h e  
twelve I,OOO-ton g u n boats, proposed by the Na\'al 
Board, which unde l' the lIew con d i tion s could be b uilt 
o n  t he lal,es a n d  then brought. to the seaboard th rough 
t.he new locks, 

.. , .... 

"THE WISH IS FATHER TO THE THOUGHT," 

A cOl'I"espon den t i ll Japan w rit es us that the fol l ow
ing paragl'aph, taken from The Dai l y  Mail, h as been 
p ublished with apparent deligh t  by a numbel' of Eng· 
I ish j o u rn als i n  C h i n a  and Japan. special prom i n ence -
being given to i t  in The Japan l\lail: " Th e chairman 
o f  th e  Midland Rai l way Com pany was a ble yesterday 
to make the high ly satisfactory annou nce m e n t  t h at 
t he Am erica n engi n es w hich were p ur c h ased by that 
compan y do not com pare at  all well with the Brit ish
,made locomoti ves,  ' As we h ave ofte n h ad to d raw at· 
tention to the i n roads which the United S tates are 
m a k i n g  upon o u r  tl'ade, it affords liS pleasure to give 
prominence to this evidenee. This is probably the 
first occasi o n  o n  wh ich Alu eri can en gin es h ave been 
fairly tested against Bl'itish o n es UPOll  a high· cl ass 
road, and the world , we hope, will n ote the resu lt!" 
OUI' correspondent  wl'ites that Am ericans i n  t h e  East 
wou Id l ike to heal' the other s i dt> oi the story, and be 
a8�u l'ed wht>thel' t he chairman of the Midland Railway 
made t ht> u n qu alified statement that th e American en
gines do 1I0t compare at all well with B ri t ish-made lo
comotives. 

Aftel' making careful i n qui ries both here and i n  
E n g l and, w e  can ass u re our corresponde n t  t h at t h e  
item refel'l'ed to is o n e  of  t h ose half-truths that lire 
worse than falseh ood . Whether the m i s representation 
i s  w i l l f u l  01' 1I0t., t h ere is  no doubt that" t h e  wish is 
fat her to the thought." What the chairman of the 
Midland Company did say was as fol lows : "Wi t h  re
gard to t h ese firs t  te n  Baldw i n  engines, they are at 
present wOI'king on t h e  line, an d M r. J o h n son,  'o u r  l o
comoti ve superin te n d e n t, says t hat alt h o ugh they are 
not by an y m ean s u p  to t h e finish of locollloth'es t h at 
are made in thi s  cou n tI'y, they are doing their UJo1'k 
satisfactorily." We h a v e  our�eh"es ital i cized the last 
c lause, w h i c h  was o m i tted by T h e  Dai ly Mai l fOl' t h e  
. ev ident p u r pose of making the chairlIJan seem to con
d e m n ,  wh ere h e  act ually indorses, t h e  work o f  th e  
A m el'ican loco llloti,"e.s. 

We are 1I0t in the habit of correcti n g  m i sstatements 
t hat occ u r  in - the dai l y  p ress ; but the present instance 
is so pUl' posely mislf'adi ng, and as our corres ponde n t  
informs u s, t h e  false i l ll p ression i s  being so i n d u stri
ously spread abroad in the very cou n tl'ies i n  which 
American e ng i n es are gain i n g a secure footho ld,  as to 
cal l for emphat ic  contradict ion, T h e  s t atemen t of 
Mr. Johnson that the new locomoti ves were doing 
satisfactory worl{ was made in A u g u st, In the i n ter·  
ven i n g  t h ree mont hs th e  whole  o f  the OI'der h as been 
fi lled by t h e  Bal,l win Com pa n y  alld sufficie n t  time has 
elapsed for a fail'ly thorough test to be mad e, T h e  re
s ults conti n u e  to be strongly i n  favor of  the 'American' 
locomotive, The engin eers w h o  are runni ng t h e  engi n es 
report that not only are they hauli ng t h e  sallie trains as 
the Eng l ish en gi n es upon the same avemge coal con
s u m ption,  but t h e y  have proved to be capab l e  of d raw
i ng much greater trains, a n d  would n ow be doi n g  so 
were i t not for t h e  fact that t h e  sidings at the E n g l ish 
stations are too short to ad mit longer t.rains, Hence 
the American engines can not be given t rain s  o f  the 
m axi m u m  weig h t  at which they can show to the best 
econ omic ad vantage, and the fact that they compare 
favorab ly w i t h  the Engl ish eng-i nt>s under condi tions 
that are m ore favorable to the latter speaks volumes 
for the Amel' ican type . 

It is urged that the English engine is more d l1l'able 
-a clain] that can o nly be es tablish ed after a test ex
tendin g over a lengthy period; b u t  we n ote that Mr, 
I vat, locomoti ve s u pt>ri ntendent of the Great Northern 
Railway, for which t went.y Bal d w i n  locomoti ves were 
reee n t l y  constructed, says : . ,  I have been examining 
t h e m ,  and I canlIot find ariy importan t part that 
oug- h t  n ot, with fair II sa g't>. to last as long, or n eal'ly 
so, as t h ose of o u r  o w n  t>n g i n t's . " I n  add i tion to t h e  
t e n  Bald wins, there ,vere t e n  en g i n es fu rnished b y  
t h e  Schen ectady WOI'ks. RI'garding these, w e  are i n 
formed that the com pany h as recei ved " very favor
able reports." the operat.ion showing the sallle satis
factory results as h ave been achieved by the Bald win 
locomot h'es . 

The M i dlan d Compan y is keeping a carefu l  log of th e 
relative performance of the two types, realizing that 
t h ey h ave a valnable opportu nity to determine t h e  
efficiency of t.he more rongh l y  finished, less expensive, 
but harder worked American locomotive as compared 
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with the more highly finished, supposedly more dur
able and certainly more expensive and generally easier 
worked English e ngine, There i s  n o  doubt that the 
test will be fai rly cond u cted and the results made 
kno w l l w i tho u t  reser,·e. If, after taking all t h e  q ues· 
t ions  w h ich deter m i n e  economy i n to cOlls ideration , 
such as first ('ost, h aul ing capacity, fuel and oil con
sumpt i o n ,  repair's, and length of usef u l  life, the A meri
can l1Jac h i n e  p roves to be more economical, the English 
locomoti ve b u i l ders w i l l  fi n d  that the battle for su
p remac)' i s  on in  earnest , and that i n  their  o w n  exclu
s i ve terri tory, 

..• 1. 
TUNNELS VERSUS BRIDGES FOR RAPID TRANSIT, 

The craze for b uildi ng br i dges, and $15, 000,000 bridges 
at that, w hich h as taken possession of t h e  gentlemen 
who just n o w  con trol the expenditures of the city of 
N e w  Y ork, was forcefull y rebuked by the con trol lel '  at 
a rece n t  meet i ng of the Board of  Esti mate. About a 
year ago t h e  Board committed itse l f  to t h e  constr uc· 
tion of two brid�es, b�tween Manhattan Island a n d  
B rookl yn , o n e  of wh ich i s  t o  cost $15, 000, 000 and t h e  
othel' $13,000,000, A s u m  of $50, 000 was voted at the 
time fOl' t h e  prelim i nary expenses, and at the n ext 
meeting of the ,board a resolution was i n trod uced au
t h oriz i n g a bond issue of $2, 000, 000 on which to com· 
mence active operations, It  was s uggt>sted by the 
contro l l e r  in  a very a ble add ress that. actio n  should be 
delayed i n  issuing bon ds for constructi on,  u nti l  the 
question of  constr ucti n g  t u n n els in lieu of  bridges 
could be th orou ghly i n vest.igated . He pI;esented reo 
ports upon t h e  relat ive  cost of tun n els a n d  bridges, 
w h ich h ad been prepared at h is request b y  the Chief 
Engineer of the D epart men t of Bridges, and the engi
n eers of the Brookl yn Bridge and t he new East Ri ver 
Bridge. which made out a strong case for t.he t u n nels  
on the q u estion o f  fi rst cost and cost of  m ai ntenance, 

I t  was stated that t he tunnel beneath the East Rh"er 
constructed to earry the mains of t h e  East River Gas 
Company is 1 0  feet 6 inches in d i amete r, or severa l 
inches larger than the City and South London t un n el, 
w h i ch is d ai l y  carrying a heavy passenger t l'affiC'. 
'I' h i s  tun n el accord i ng to the report co u l d  be d u pl i cat· 
ed to,d ay for less than $500, 000, or t w o  such tun n e l�, 
o n e  fOl' east and o n e  for west-bo u n d  traffic, cou l d  be 
b uil t  for about $900,000, 

A report put in by t h e  firm who b u i l t the tunnel UIl
del' the East Ri Ye l' used by ,th e N�w A msterdam Gas 
Compan y stat.ed that a double· track t u n n e l  to c any 
the same n umbel' of pas�engers as could be canied on 
t.he proposed Man hattan Q u eens Bridge could be bu i l t  
f o r  $1, 900, 000, whereas the bri dge i s  to cost $13.000,000; 
and anoth er tun nel ,  to take the place of t h e  Manhat· 
tan -B rookly n B r i d ge. would cost only $2, 500, 000, as 
against a ct>st of $15,000,000 fOl' the  bridge . 

Another feature named by the con t roller was the 
great rapidity with w hich tunnels can be cons tructed , 
the East River gas t u n n e l  havi n g  progl'essed at the 
rate of 100 feet per week, FI'om this i t  is concluded, 
t h at a tun nt>l betwt>en Brooklyn and New York could 
be co m p l eted in two years froll� the letting of the COll
tract. It was further po i n ted out that t h e  great 
h eight.of the b ridges above the river cal led for costly 
condemnation of pri vate property to provide for the 
approaches, whereas t u n n els can be kept with i n  the 
l i n e  of the city's st reets; and , f urth ermore, that t u n
nels  are n o t  tied down by co nsideratio n  of topograph y 
to particular locat.ions,  but may be located with a sole 
view to meeting the rt>quirem en ts of traffic. 

Wh ile there is no d isputing the broad truth of these 
arg u m en ts, they somewhat overstate the case i n  favol' 

of the tun nels. a n d  olllit to mention com pensat i n g  
featu res i n  t h e  brid ges, On the q ut>stio n  of cost t h ere 
can not be two opin ions-the tun nel i s  ch eaper, But  
it is  not s o  much cheape l' a s  M r, Coler supposes; for, 
l i k e  the b ridge, it must have l e n gthy approaches, 
w h ich,  in the very n ature of t h i ngs, will req u i re COI I 
demnation o f  property to make r o o m  f o r  t e r m i n a ls; u n
less, indeed, it is pro posed to d ispense wi th t.erminals 
altogether and con nect direct with the und erground 
system, T h en , agai n ,  i t  is sOllle what m is l ead i n g  to 
d raw a para lle l  bet ween a t wo· track tun nel accommo
dating railway cars o n l y  and a vast thorough fare such 
as will be the new East Rh-er Bridge, with two steam 
rai l way t racks, two trolley tracks, two wago n  roads, 
t.wo b road sidewal ks for foot passen gers , and i n  all 
p robab i l ity two separate tracks for b icycles. It wo uld 
take at. loast four two-track tunnels to provid e th e 
sallie traffic capacity as this  huge bridge with its clear 
width of 118 feet, an d  four such tun nels would cost not 
less than $10, 000.000, w i thout any a l lowance bei n g  
lllade for the approaches t o  accommod ate trolley, 
wagon, a n d  foot-passen ger traffic, The object of the 
new East Rivel' Bri dge, as stated at the tilIle of i ts 
cOIIl mencement, was to provide a broad th orough fare 
across the r i ver m"er which the surface, elevated. 
wagon, an d foot-passenger travel might pass w i thout 
interference of  tel'lllinals or grades. 

It  seems to us  that the 8itu atio n  can best be met by 
the provi8ion of  both hridges and t u n n els, t.he former 
to connect the elevated and su rfaoe roads and the lat
ter t.o u n i te thE' Ilew underground system w i t h the va

rious transportation systems of Brooklyo. Ooe of the 
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two proposed bridges wou ld suffice for the present, 
and t h e  $ 15, 000,000 i t  is proposed to spend for the 
othel' could be used to better advantage in the con
stru ction of th ree or more tunnels of the kind suggested, 

...... ., 
OUR EXPORTS OF IRON AND STEEL, 

T h e  most grat i fyi n g  feature in the growth of the iron 
and steel trade of t his country is tlie fact that a rapidly 
incl'easing proportion of t h e  prod uct of our furnaces 
and m il ls is being shi pped abroad, 'In spite of t ha 
greatly increased demand at home, due to the present 
era of prosperity, and d espite the steady rise in prices, 
o u r  exports qontinue to grow at an i n creasing rate, 
T he first ten months of the presen t  year show an in
crease over t h e  corresponding months of 1898 of about 
$20, 000, 000, bar i ron expOl-ts, for instance, h aving i n 
creased i n  q uantity b y  1 0 0  p e r  cent, steel rods b y  30 
per cent, and steel sheets and plates by over 100 per 
cent; the greatest i n crease being in w i re nails, of 
which we sold nearly 200 per cent more than in the pre
ced i n g  year, T h us our exports of w i re for ten months 
rose from 135 mill ion pounds in 1 898 to 219 m i l l ion 
pounds in 1899; steel sheets from 48 to 109 m i l lion 
pounds, and wire nails fro m  24 to 56 m i llion pounds, 
The largest i n c rease in val ue was in t h e  exports o f  
m achinery, w h i c h  rose i n  value fro m 1 2  mil l ion t o  1 5  
million dol lars; b u i l ders' hard ware coming next, with 
an i ncrease from over 5 m illion to over 7 mill ion dol lars, 

The total value of i ron and steel exports was for 1898, 
$67, 290, 560 ; an d for 1 899, $86, 162, 258. 'rh e  present in
dications al'e that we s h a l l  sell to the ou tside world 
o ver $100, 000, 000 worth of  i ron and s teel and manufac
tu res t herefrom for the whole calendar year. 

• • • 
TROPICAL PRODUCTS OF OUR NEW 

POSSESSIONS. 

T h e  commercial possibi lities which awai t  the tropi
cal is land territories which h ave come into closer rel a
tionshi p  w i t h  the U n i ted States d u ring t h e  past year 
ln supplying a permanen t  and growing market in t h is 
'co u n t ry are suggested by t h e  figu res w h ich the Treas, 
ury Bu reau of Statistics has obtained of t h e  importa
tion of tropical and s u b·tropical prod ucts i n t o  the 
United States d u ri n g  t h e  t en months of the present 
year, compared with t h at of the correspon d i ng mont h s  
()f t h e  preceding year. T h ey amount t o  no less t h an 
:$280, 000, 000, or an average of over $1, 000, 000 for eac h  
busi ness day of the year. T h e  figures include r a w  si lk, 
tea, rice, and t h e  smal l portion of sugar which is m an u
factured from beet s; b u t  even if these be omitted, the 
total which wo uld be clearly e n titled to be classed as 
tropical prod u cts would exceed $250,000.000 a n n u a l ly, 
including sugar, coffee, India rubber, fibers, tropical 
fru its and nuts, cacao, to bacco of fi n er grades, spices, 
dye woods, cabinet woods, etc, C u riously enough, all 
these arti c l es can be and are now p roduced to a great. 
er or less extent in the is lands i n  question,  sugar cane 
being grown in large q u antities in C uba, Port o  Rico, 
Hawaii,  and the P h i lippines. Ooffee is su ccessfully 
grown in all of the islands in question and 8,t one t i m e  
w a s  a ve ry importan t  crop i n  C u ba a s  at p rese n t  it i s  i n  
Porto Rico, Hawaii, and t h e  P h ilippi nes. Inbers o f  
w h i c h  t h e  i m portations in t h e  presen t  year will amount 
to $20,000, 000 in val u e  can be readily grown i n  all of 
the islan ds. The P h i lippines are al ready supplying 
t h e  most important feature of our fibers, Man i l a  h em p, 
which alone in the present year will amount to about 

.$6, 000, 000 i n  value. 
. .  ' .  

THE AUTOMOBILE CUP, 

'T he c u p  w h ic h  has been recently presented to t h e  
Automob i l e  C l u b, o f  F rance, by M r. James Gordon 
!Bennett is to i n augurate a series of yearly i n ternational 
«'on tests between the differe n t  clubs of Europe and 
AllIeriea, t h e  winn ing cl u b  to hold the cup until  
beaten. as in t h e  yacht races. T h is wil l  form a yearly 
e\'ent which promises some interesting sport, as there 
is n o  d oubt that the cup wil l be warmly contested by 
t h e  different clubs. It is now in possession of the 
Automob i l e  C l u b, of France, who will  hold i t  until the 
first contest decides t h e  w i n ner. A series of rules have 
bee n established fol' the conduct of the races; the 
following it! a r�s u m� of them: 

'l'h e  cup may be competed for by all the c l u bs now 
on the official l ists, which inclu d es those of Belgium,  
Austria, Italy, Great Britain, Germany and the U n i· 
ter! States. Any cl u b  not on t h is list m ay be ac
cepted by a majority of the c l u bs above named. To 
enter the compe tition,  a l etter should be addressed to 
t h e  p reside n t  of the c l ub holding t h e  cup,  in which 
will be stated t h e  n umber of vehicles to be entered, 
and other necessary details. The time fixed for the 
races is f l'om t h e  15t h of May to the 15th of August. 
Each club may send from one to th ree automobi les, 
these to belong to the class known as •. voi t u res," as 
specified in the ru les of the Automobile C lub, of France, 
for 1899. According to this they should weigh, empty, 
more than 400 kilogrammes, and carry at least two 
persons, these placed side by side. A weigh t  of 70 
kilogrammes is allowed pel' person, this being regu lated 
by the addition of bk l l ast, as usual, to make up t h e  
140 kilogrammes totnl. T h e  400 kilogrammes, repre
eenting the weight of the vehicle empty, is exclusive 
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of combustibles, accumulators, water, baggage, etc. 
One of the rules is that all the automobiles entering 
the contest should be constructed in the countries rep
resen ted by the different clubs, They are to be con
d u cted by members of these c l ubs, the t wo places .be
ing occupied dming the whole t ime of the race. 

A com mittee of supervision is to be formed , and for 
this each c l ub w i l l  be represented by a d elegate; the 
donor of the cup is an honorary member of this com· 
m i t t ee. The necessary officers w i l l  be appointed, and 
also the starters, j udges, timekeepers, etc.; these lat
ter are not necessar i ly chosen from among the mem
bers. The races w i ll be run over a route o f  550 to 650 
kilometers, with stages of not less than 1 50 ; they are 
to take p lace in the cou n t ry whose club holds t h e  cup 
for the year i n  questio n; if  d esired by t h is c l u b, the 
races m ay be held in France, starting presumably from 
Paris. T h is wil l  no doubt be carried out in a number 
of cases, on account of t h e  fine roads in that co untry 
and from t h e  fact that Paris, besides bei n g  a local cen
ter, h as all the facilities for the care of automobiles. 

AllIong other rules the most importan t is naturally 
t h at w hich concerns the winning of the c u p; this is 
decided by the au tomob i l e  which first crosses the l ine, 
and the clu b  i t  represents will be declared victor. All 
comm unications in regard to these contests may be 
add ressed to the secretary of the Automobile Club, of 
France, Place de la Concorde, Paris. 

.' ... 
ANCIENT EGYPTIAN PORCELAIN. 

It h as often been a subject of question as to whether 
a veritable porcelain h aR ever been made by the Egyp
t i ans, the term i n cl ud i n g  products which shall be com
pact and translucent. The French savan t  B rogniart, 
in his treatise on ceramics, concludes that all t h e  
samples of porcelain fo und i n  Egypt a r e  of Chinese 
fabrication, M. Le Chatelier has lately mad e some 
interesting research es in t h is d irection and h as pre
sented his res ults to t h e  Academie des Sciences. Among 
the samples given h i m  by an archreologist he h as found 
It fragment of a funerary stat uette coming from Sag
garah, which he pron o u n ces to be u n d o u btedly of 
porcelain; i ts hieroglyphics leave no doubt as to its 
fabrication i n  Egypt, The paste is transl ucent and of 
a pale blue color; in composition it presents marked 
d itTel'ences from t h at of ch ina. It is a veritable  soft 
porcelain, its blue color being due to the add ition of a 
small amount of copper. The experi m enter h as been 
able to reprod uce a s ubstan ce which resembles this 
very closely by maki n g  a paste of gro u n d  sand, 55 
parts; white clay, 5 parts; and a special blue glass, 40 
parts. T h is latter was made up accord i n g  to t h e  
form ula-

3'3 Si02, 0'23 CaO, 0'13 C uO, 0 '64 Na20. 

This paste when baked at a tem perature of 1 , 050° C. 
yields a pale bl ue mass w h ich turns to green w h e n  t h e  
tempel"ature i s  raised above 1,200°. I t  i s  t o  b e  re
mark€d t h at by reason of the feeble proportion of clay 
in t h e  composition,  t h e  wet paste is plastic only in a 
feeble degree a n d  for this reason cou l d  not be used for 
m o l d i n g  objects except those wh ich took a compact 
form, such as the statuette s referred to. 

e •. • 
RAILWAY SAFETY APPLIANCES. 

The In terstate Commerce CO lllmission, on December 
6, g3.ve a h earing to the represen tati ves of t1,e several 
railway companies, asking for a further extension of 
the time allowed them to equip the il' lines with safety 
appliances, under the act of March 2, 1893. Two years 
ago the Commission granted an extension u n t i l  -Janu· 
ary I, 1900, and the present extension desired is one 
yE'ar. Represen tatives of a hundred rai lways were i n  
attendance, a s  were also represen tatives of labor 01'- · 
ganizations. T h e  President of the Balti more & Ohio 
Road , actin g  as chairman, representi ng eighty-eight 
other roads, having 80,000 miles of l ine, made the 
opening argument. He said that on June 1 ,  1899, 211,· 
268 freight cars out of a total of 2, 268, 000 engaged in 
interstate commerce were not equipped with safety 
appliances, but since t h at t i m e  the n um bel' has been 
reduced to between 1 50, 000 and 175, 000. He stated 
that the rai l roads h ad done as well as could be ex
pected, and some of the cars not equ ipped were so old 
that they would go out of service within the coming 
year, and the present withdrawal of 175,000 uneq uipped 
cars would practical ly paralyze i n terstate commerce. 
Other railroad officials also spoke, advocating an ex
tension of time. 

e .•.• 
"ADVANCE SHEETS" OF THE GERMAN CONSULAR 

REPORTS. 

To satisly the n umerous demands from German 
man u facturers, exporters and Chambers of Commerce, 
for an improvement in the i n formation �er vice of t h e  
German Consu l ar Bu reau, the Imperial Govern m e n t  
h as recently begun to p u b lish p amp h l ets contai n i n g  
e xtracts from Consular Reports and other interestin g  
matter. I t  i s  entitled "Ad vices for ComIllerce and 
Ind ustry," and is something between the daily" Ad
vance Sheets" issued by o u r  Depal'trnent of State and 
t h e  monthly" Consular Reports." It is very gratify
ing to know that our Consular Reports and methods 
are considered abroad to be worthy of emulation_ 

]fEW YORK'S TRADE m WILD ANIlIULS. 
With the approach of cold weather all w ild ani mals 

m o ve into their winter quarters, and following t h e  
custom of t h e i r  class the animals h eld in captivity i n  
m useums and circ uses take up theil' abode i n  warm, 
steam-heated cages prepared for them. During the 
summel' months many of them have been traveling 
a.bou t  the country on exhibition, and others have been 
browsing in the numerous parks and pI'ivate summel' 
menageries jm,t outside oC large cities. 'rhe demand 
for wild ani mals for small  parks i n  summer is q u ite 
general, and 

'
dealers in wild creatures make qu ite a 

fai r profit in ren ting them out d u ring the d u l l  season. 
But as winter approaches, most of the animals return 
to the cities 'for exhi bition in their regular quarters, 
wh"lre an eager public is always will ing to pay a small 
fee to gaze at them. 

The trade in wild animals has been u n usually b risk 
for several years now, and the importations have 
steadily increased. In spite of th is, however, prices 
instead of ad vancing for most of the animals have 
fallen; the reason for this is att ributed to the fact that 
exped itions for capturing w i l d  animals in their natural 
homes are more n u m erous t h an ever before, and they 
are better equipped for their wOI'k than in the past. 
Consequently more w ild animals of nearly every de
scription come to the c ivilized countries in captivity 
than in the days of Nero, when imperial Rome boasted 
of thousands of w i l d  animals caged in i ts con fi n e�. 
While it is generally reported that many of our wild 
beas ts are rapidly being exterminated, it  is neverthe
less true that they w ill n ever become extinct so long 
as their kind can be b red in captivity. T his is now an 
accomplished fact with nearly all of the birds and 
animals, 

T his s uccess of b reeding in capti vity is noticeable 
among lions in particular, and from present indicatiuns 
there is little danger of these fel ines becoming extinct. 
The importation of lions h as almost ceasea because it 
is cheaper and easier' to breed them in eapti v i ty. 
Formerly an importer of fine l ions could calculate u pon 
gettin g  $5, 000 for a good specimen, but to· day young 
lions bred in captivity are almost a d r ug in the market. 
The o n ly demand for i m ported l ions  is to keep up the 
stock of the breed ing ones, or for very large, po werful 
creatures, for it  is noticeable that the tendency in 
cage:breed i n g  is for the ani mals to degenerate in size 
a n d  ferocity. Tigers do not take

' 
as kind ly to cage 

. l i fe as the lions, and they do not breed so satisfactorily 
in captivity, a n d  considerabl e  n u mbers are imported 
every year. Elephants do not breed well in captivity, 
not more than two or three ever h aving been bred in 
t h i s  country, but t ,he importations of these ani mals is 
so large that the prices obtained for them have drop· 
ped from $ 10,000 to $ 1, 500 to $2, 500 each. 

Numerous as mo nkeys are in this country, they are 
not bred h ere, as t hey do not breed well in capti vity. 
T h ey are so easily obtained in the country south of us, 
however, that prices obtained for them are merely 
nominal ,  and t here is little danger of their i mmediate 
extinction. In their native countries they m u l ti ply 
so rapidly that the supply al ways keeps well up to the 
deman d. Among the h ighest priced animals of to-day 
are the rhi n oceros. The re are quite scarce, and they 
do not breed in capti vity. T here are probably not 
more than h al f  a dozen in n u m ber in this country; all 
were bought years ago at good round s ums. Thus the 
full  grown one i l l  Central Park cost the department 
$7, 000, and a similar su m was paid 

'
for t h e  fi n e  African 

specimen in the P h i ladel p h ia Zoo. T h e  most recent 
purchase of a rhi noce ros was the full grown one for 
Barn um's circus, w h ich cost the proprietors $7, 250. 

The h i ppopotamus is another extremely rare and 
expensive creatu re, and sales of t h ese African p ro· 
d ucts are so fe w that it is diffic u l t  to quote a price for 
thelll. It is seldom that dealers h ave a good specimen 
to sel l ,  and few private c ircuses cou l d  afford to give 
t h e  prices that would be deman ded. Tbe h ippo
potamus born in Central Park is the only instance of 
these animals breeding in this cou ntry. Had this 
baby h ippopotam us belonged to a private show, it 
would have made a fortu n e  for its owners. 

Snakes and birds form a large part of the animal 
importer's business. These creatures come in great 
n u mbers from I n dia, Africa, and South America. The 
public is peculiarly fascinated by snakes, and they 
are amon g  the m ost popular creatures exh ibited, The 
best specimens of re ptiles cOllie from India, and a 
snake twenty feet or more i n  length is wort h consider· 
ab le money. In a cage it is  the size of the snake more 
than i ts venomous q ualities that attract, and a large 
boa constrictor or python is worth more than a. rattle
:snake of smaller s ize. 

Exporting w i l d  a n i mals was formerly q u ite an ex
tensive feature of t h e  t rade i n  these creatu res, but 
owing to the scarcity of o u r  l arge ani mals this feature 
of the

' 
business has fal len off. A young American 

bison can now be exported and sold for $1 , 000, and 
American elk, moose, and �aribou have good market 
demands in EUI'ope. alii' Florida diamond-back rat· 
tlesnake and the a l l igator have a fair market demand 
abroad, and goo.j 8pE'cimE'ns are occasionally 8hipped 
to foreign dealers to fill orders. G. E. W. 
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A TOOL FOR RELOADING EMPTY CARTRIDGE SHELLS. 

One of the s i m plest devices of its kind to which our 
attention h as been d rawn is  an ingen ious tool  for re
loading empty cartridge shel ls, w h i c h  h as been pat
ented by Walter H. Gripman, of Sioux Fal ls ,  South 
Dakota. By means of the tool the old primer is 
rapidly expelled, a new primer accuratel y inserted, 
the shel l and bullet resized, the mouth of the cartridge 
expanded, and the bullet securely fastened in the 
charged shell. 

Fig. 1 is a perspective view of the device. Fig. 2 is a 
section s h o wi n g  the method of expel ling the old primer 
and seati n g  the n ew. Fig. 3 is a section showi ng the 
method of compressing the powder, crimpi ng the s hell 
arou nd the bul let and resiz i n g  the cartridge. Fig. 4 is 
a s ide elevation of  a pusher empl oyed. 

The tool is  provided with guideways for a recipro
cating d ie, operated by levers con nected with links 
having a toggle action. The reci procating die co-acts 
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w ith a stationary die having an i n ner and o uter re
tainer or guide way for the head of the shell.  The 
two dies  are provided with bores for receivi ng a 
pusher carried removably by the reci procating die 
and provided with a detachab le pi ll. 

To remove the old primer, the h ead of the shell is 
placed in the inner retainer or guideway of the sta
tionary die, as sho w n  by the full lines in Fig. 2, so 
that the open end of the shell registers with the bore· 
of the reciprocating d ie. When the levers are brought 
together, the pusher passes i nto the shel l ,  and its pin 
forces the primer out into ti)e bore of the stationary 
die j at the same time the beveled end of the pusher en
larges the shell mouth.  The levers :are now s w un g  
apart: the pin i s  removed from t h e  pusher ; a utiw 
primer is placed in position, and the h ead of a shel l is 
placed in the outer retainer of the stationary d ie, as 
shown by the dotted lines in Fig. 2. The closi n g  o f  
t h e  levers causes t he pusher t o  pass through t h e  sta
tionary die and to seat the primer. T h e  levers are 
agai n opened. The p u sher is taken from its bore ; the 
shel l is removed and filled with powder, and a b u l let 
is  vlaced in positIOn. The shell-head is then fitted in 
the in ner retain er, as i n  the first i nstance, and the 
l e\'ers are closed, so as to cause the bore of the recipro
cat i n g  die to cri mp the shel l  upon the 
bul let, to com press the powder by forc
i n g  the b ullet inwardly, and to resize the 
cartridge by contact with the wall of the 
reciprocating-die bore. In resizin g  the 
b u l let the p usher i s  again used, w ithout 
its pin, the cartridge bein g placed at the 
inner end of the bore of the stationary 
die  and extended toward the reci procat
ing d ie. Hence, when the levers are closed 
the pusher forces the bul let through the 
bore, trimming off surplus  material and 
grease, and giving the bullet the desired 
diameter. 

,. I 
African Transcontinental Telegraph. 

The construction of the African Trans
continental Telegraph Line, by which it 
was expected to u n ite the Cape WIth Al
exandria across the whole of the conti
nent, has been carried on with great act
i vity, at least up to the time of the com
m encement of the hostilities i n  the south 
of Africa. The l ine  h as been finished up 
to a point midway between Lake Nyassa 
and Lake Tanganyika. Fro m Karonga, 
a vi l lage situated at the northern end of 
Lake Nyassa, the l ine passes toward the 
north west to gai n  the southern extremity 
of Lake Tangan yika. It will  then follow 
the western shore of this  lake and peoe
trate German territory, fin ally reachin g 
Lake Victoria N yanza. then U ganda, 
which is En gJisll territory. The con
struction of the line h as been u n der the 
charge of 10 engineers, h avi ng 850 n a
tives under their orders. A colu m n  of 
scouts chooses the best direction to follow, 
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after w h ich two relays of workme n  trace the path and 
erect the posts, which are of hollow iron an d  conical 
shaped. The h eight of these posts is about 12 feet, and 
they weigh 170 pounds. The rear guard come after and 
stretch the wires, finish ing the construction of the 
line.  It  is  estimated that about 20 miles per day are 
thus constructed. 

"'.1'" 

THE NAVAL GUNS AT LADYSMITH. 

A great, deal has been written i n  the past few weeks, 
or since the Boers completed the lines of investment 
around the town of Ladysmith, about the naval guns 
of H. M. S. " Terrible," which were rushed into the 
town at the last moment and are popularly supposed 
to have " saved it from destruction." These guns h ave 
been stated as being of various calibers, ranging from 
3-inch up to 6·inch. As a matter of fact, they were of 
two sizes, four of them being the naval 12-pounder gun, 
of which the " Terrib le " carries eighteen, and the 
other two being 4'7-i nch rapid-fire guns, which m u st 
have been taken from one of the secon d-class cruisers 
on the South African station, as t he" Terrible " does 
not include any guns of that cali ber in her batteries. 

As the methods of mou nting guns on shipboard and 
for use in the field are entirely different, it was neces
sary to hastily improvise some form of field mounting 
for the n avy guns which would serve the p urpose. 
For the 12-pounder gun, which weighs 1,344 pounds, 
Capt. Scott, of the " Terri ble," used a pair of h eavy 
wagon wheels and a stout block of t imber, the timber 
servi n g  as a trail .  T h e  yoke which carries the trun
nions of the gun was bolted securely to the ti mber, 
which was itself fastened to the axle of the wheels. A 
shoe- brake, which will be noticed i n  the accom pany
ing illustration, was used for taking the recoil.  the 
shoe being attached to the end of the trail by a length 
of wire rope. The four guns, as thus i mprovised, are 
m uch more powerful weapons than the 3-inch 12-
pounders of the regular field batteries and the horse' 
artillery guns, which weigh respectively 784 and 672 
pounds. The former h as a muzzle vel ocity of 1, 574 feet 
and the horse arti llery gun a velocity of 1, 553 feet per 
second , whereas the n aval gun,  which is a m u ch lon ger 
weapon, has a velocity of 2, 210 feet per second.  T h e  
extreme range of t h e  regular field g u n s  o f  -the artillery 
is 5,000 or 6,000 yards, whereas these improvised naval 
guns have a range of 8,000 yards. The 4'7-inch rapid
fire gun s  fire a 45·po u n d  lyddite shell w ith a, muzzle 
velocity of 2, 888 feet per second; and as its m uzzle en
ergy is about 1,500 foot tons, it can be seen that the 
question of providing a sufficiently secure mounting 
to· withstand the recoil was a serious one. Capt. Scott 
overcame the difficulty by usiug several lengths of 
h eavy 12 X 12 timbers. Two of these, 16 feet in length, 
were p laced parallel with the axis of the gun; above 
these were bolted two oth er lengths of tim ber, and 
upon the platform thus formed was bolted d o w n  
the ba seplate of t h e  regul ar mounting. One of tho 
guns was fired w ith an elevation of twen ty-four de
grees and a range of 12,000 yards, and it was stated by 
an eyewitness that the effect on the platform was 
scarcely percepti ble. 

The valuable work w h ich h as been done by these 
guns is well  known to t h e  outside world, and while it 

A Naval 4·7·inch Lyddite Gun OD Timber Platform. 

Naval 12-pounder on Improvised Oarriage. 
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is too much to say that they "saved Ladysmith," 
there is no question that they served very materially 
to keep d own the fire of the Boer siege guns, among 
wh ich there seem to be sevel'al long-caliber Canet 
pieces of great range. We are indebted for our illus
trations to '.rhe London Graphic. 

. .. , . 

HAULING LOGS BY MOTOR TRUCKS. 

That the automobile w i l l  some day find an extensive 
use in our agricultural and loggin g  d istricts is not be
yond the bounds of possi bil ity. An auto· truck ha. 
been already in vented by George F. Reed, of ·Waldo, 
Fla. , which seems to possess t he necessary strength and 
durabil ity for th e  requirements of such h eavy, me
chanical traction. Mr.  Reed's vehicle is driven by a 
gasoline engi ne, firmly secu red on a platform or body 

HAULING LOGS BY MOTOR TRUCKS. 

SupP9rted by two rear traction w heels and a frout 
pilot wheel. T h e  engine shaft extends longi tUd i n al ly, 
and carries at its rear end a bevel gear meshing with 
another bevel gear on a tran sverse sh aft. Pin ions on 
the end of the trans verse shaft engage spu r·gears form· 
ing part of the rear tra ction-wheels. Cl utch-members on 
the transverse shaft and pinions can be th rown into 
frictional engagement with each other b y  means of two 
levers operated by the feet of the dri ver. 

On the stationary axle of the rear wheels two dru ms 
are loosely carried, which, by means of friction-clutches, 
can be independentl y t h ro w n  i nto gear with a worm
wheel driven by a worm on the engine-shaft. The 
c l utches are connected with levers extending below the 
platform, a n d  are thrown by an assistant standing at 
the side of the truck, s i nce they are not manipulated 
while the truck is in motion. About the drums, chains 
are. wound, by means of wh ich the logs are drawn u p  
beneath t h e  platform a n d  su pport ed d urin g  transpor
tation.  

The vehicle is steered b y  Illeans of the front pilot· 
wheel, the con t ro l l i n g-shaft of w h ich 
passes d iagonal ly through the gasoline 
supply tank and carries a hand-wheel 
wi thin reach of the dri ver's hand. 

••• 
GerlDall StealD",hlp Lines at Hamburg. 

The fol lowing figu res show the great 
development of the COlllluerce and the 
navy o f  the German empire, and I?ar
ticu larly t h e  expansion and present im
portance of the port of Hamburg: At the 
beginning of this year, nine great navi
gation compan ies were counted at thi� 
port, among which may be mentioned 
the follo wing: The m ost important is 
the Hamburg-American line, which h as 
67 steamers, giving a total tonnage of 
256,300. 'I'he financial condition of this 
l i n e  is good, it hav i n g  paid a dividend of 
8 per cen t u pon its capital. The 30 
steamers of the Ham burg·South Ameri
('an line represe nt  101, 350 tons, and the 
dividend paid d u ring' 1898 reached 13 per 
cen t. The Koslllos l ine has 25 steamers, 
with a tonnage of 90,000. Among the 
other companies Illay be mentioned the 
Slom a n  l ine, wit.h 25 boats and a tonnage 
()f 53,300; and the Woerman line, h aving 
21 boats and a tonnage of 39,000; the 11 
boats of the German-Austral ian l i n e, 
amou nting to 44,300 tons. gave a dividend 
of 10 per cen t; the Germ an· American 
Petro lenm Compan y has 10 boats, tOl l 
nage 35,000. Following these are the 
German-Levant. with 14 boats, repre-
senting 29.000 t.ons, and the East Af"i
can l ine, with 12 boats and a tonnag� 
of 31,000. 
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THE ENGINES OF THE FIRST-CLASS BATTLE

SHIP " WISCONSIN." 

The battleship " 'Visconsiu " is bein g  constructed 
u nder an Act passed in 1896, authoriz i n g  the buildi n g  
of three seago i n g  battlesh i ps ,  w h i c h  a r e  known as the 
" Alabama " cl ass. 'f he " A l a uama, " w hich was i l l us
trated in the SCIENT I FIC AMERICAN of Septe mber 30, 

is bein g constructed uy the C ram ps, of Philadelphia, 
the " I l linois " by t he New port N e ws S h i pbuilding 
Company, of New port News, Va. , and the " Wiscon
s i n " is b e i n g  b u i lt at the yards of the U nion Iron 
W arks, San Fra ncisco, Cal. It was · the last named 
firm that constru cted t he " Oregon," whose remarkable 
tri p of ,14, 000 l !I i l es aro u n d  Ca pe Horn wil l  be fresh i n  
t h e  me mory of  our  readers. By t h e  courtesy of M I' .  G .  
W. Dickie, s u periutendent o f  t he U u i on Iron W orl,s, 
we are enabled to presen t  t h e  acco m panying il l ustra
tions of the engi nes of t h e  .. W i sconsi n "  as they ap
peared when set up in the erecting shops of t h e  Union 
Iron W orks Wior to t h e i r  bei n g  installed in the engine 
room of the • .  \Yisconsin . There are t w o  sets of these 
eng i n es, righ ts and lefts. p l aced in separate watel·-tight 
com partmen ts, separated by a longitud inal b u l k head . 
T hey are of the vertical, inverted-cylinder, direct-act
i n g, tri ple-expansion ty pe. The high press ure cylinder 
is 33 � i n c hes, the intermediate 51 inches, the low pres
sure cylinder 78 i nches in diameter, the common stroke 
of  a l l  pistons being 48  i nches. The collective indicated 
h orse power of the two sets, working u nder a pressure of 
1 inch in the firerooms, is expected to be abou t  11, 000, 
when the engines are making 124 revolutions per m i n 
u te. 

The framing of the engines consists of special forged 
and bolted-up col u m n s  for the back, and forged steel ,  
turned col u mns for the front side. The forged col u m n  
is sim i lar t o  that first  used by the Union Iron 'Yorks 
for the engines of t h e " Olym pia, " and also for those of 
the • .  Orego n . "  It 'consists of two forged, scrap iron, 
plate sides, with flan ges for sec u ring the col u m n  to the 
bed-plate forged solid with the sides, as are also the 
flanges for sec urin g the col u mns to the cyl i n der bot
toms. Between these two sides is secured the castin g  
which forms t h e  main guides, which extends clear 
through from the front to the back of the col u m n s  and 
forms a rigid con nection bet ween the two sides. Below 
the guides the sides se parate and form an in verted Y
frame. Below th� guides a pl ate is worked i n  bet ween 
the two legs form i n g  a strong intercostal. The con
struction, which is plai n l y  sho w n  in the accom panying 
half-tone engraving of t h e  engi nes, provides a f!"ame of 
great rigidi ty, w h ich does not weigh any m ore than 
the cast steel frames, and pro vid es a greater certainty 
of absol utely rel iable m aterial. It. h as given com plete 
sati sfaction in t he engines of the " O l y m pi a " and the 
• •  O rE-gon " al ready referred to,  and h as been readily ac
cepted by the Bureau of Steam E n g i n eeri n g  i n  place of 
the type cal led for in the original speci fications of these 
engi n es. 

All of  the cylin ders, wh ich are constructed of 
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marine engineers with considerable interest. The 
main circulating pumps which supply the condensers 
with cooling water are of the centrifugal type. There 
are two of the m, one bei n g  placed in each engine room. 
When they are used as emergency p u m ps on the bilge 
of the shi p, t hey w i ll have a capacity of 12,000 gallons 
per m i n u te each .  Each engi ne roo m is also to be fitted 
with an auxi liary condenser with its air and circu lat
ing p u m ps, fire and bilge p u m ps, main and auxiliary 
feed pumps, and hydrau lic steering p u m ps in d upli
cate. 

The scre w propellers are of manganese br�nze and 
are three- blad ed, the pitch being variable  from 16 feet 
6 inches to 18 feet 6 inches, the designed pitch being 1 7  
feet 6 inches. The diameter of t h e  prope l lers i s  1 5  feet 
6 inches. The starboard p ropel ler wil l  be right, and 
the port propel ler left-handed. Each blade is firmly 
bolted to the boss by tap bolts of  rol led manganese or 
Tobin bronze, secured by lock p lates. An i n teresting 
feat ure i s  that the h u bs and p lates for t hese propellers 
have been tin ned, this bei n g  done for t h e  p urpose of 
maintai ning a better su rface on the p ropellers, a n d  also 
with a view to mitigating, to a certai n extent, any gal
vanic action which may arise between the propellers 
and the adjacent steel structural m aterial. 

T h e  ship carries eight single ended steel boilers 

... Proposed School for Consul •• 
After several long-continued sessions, in which many 

im portant papers were read and discussions were had, 
the special cOlll mittee appointed by the National 
Educational Association to i n quire into the practic
abi l ity and advisability of the long talked of National 
University, at Washington, has adjourned u n t i l  next 
February, leaving an unfavorabl e  report in the han d s  
of its secretary. While final action has been defened ,  
t h e  report, which i s  i n  the form o f  a set o f  five reso l u 
tions, is of s u c h  a nature a s  t o  clearly show that t h e  
com mittee regard s u c h  an undertaking a s  not with in 
the pale of the govern ment's proper sphere. Coming 
from such men, among others, as P resident Eliot, of 
Harvard, Presid ent Schurman,  of  Cornell, President 
Harper, of Chicago, President D raper, of  I l linois, Prof. 
Butler, of Colum bia, and S u perin tendent Maxwell, of 
N e w  York city, this report m u st carry m u ch weight 
and is likely to put an effectual damper on the plan 
for some years to come, at least. 

One recommendation of the committee, however, is 
of special and time l y  value and m ust commend itself 
to every thin k i n g  citizen w ho has had any acquaint
ance with foreign trade or travel. It is contained in 
their fifth resolution and reads as follows : 

. .  F i rth-The government, t h rough the State De-
p a r t m e n t ,  
m i g  h t w isely 
III a i n t ain in 
Washington

' a 
school for con
s u ls, analogous 
to West Point 
and A n n apolis, 
and l i ke those 
schools, lead
ing to a I i  f e 
career in I he 
go v e l' n m en t 
service." 

t h e  t)f'st q u a l  
ity of cast I rO l l .  
a r e  provided 
w i th worki n g  
l i n  i n g s ,  and 
are stearn Jack
e t e d .  T h e  
mai n s t e a  m 
val ves are of 
t h e  p i s t o n  
t y p e, and they 
are worked by 
S t e v e n s o n ' s 
<l o u  b Ie - b a r  ONE OF THE TWIN ENGINES OF THE BATTLESHIP " WISCONSIN." 

if n o t h i n g  
other than this 
is  ever accom
pl ished by this 
c o m lll i t t e e ,  
and i t  c a n ,  
through its in
fluential mem
bership, g e t  
practical poli
tics to recog
nize that apti
t u d e ,  special 
training, a n d  
p e r  III a n e n cy 
are the ' three 
essential key
n o  t e s to t h e  
upbuilding o f  
a really i II  v in
cible cons u lar 
force, plac i n g  
us i n  foreign 
trade w h e r  e 
the trai ning at 
Annapolis has 
p l a c e d  us i n  
D a v a l  affairs, 
t h e i r  labors 
w i l l  have been 
amply produc
tive and bene
ficial. It may 

li II  ks ; practic-
a l l y  all of the val ve gears are m ade interchangeable. 

T h e  crank s haft is made in, three sections, which are 
reversible and interchangeable. The crank pins are 
14� i n ches in diameter and 17 i nches long, and the 
crall k webs are each 167,4' inches wide by 10 inches 
t h i ck . A 7 � -inch hole is bored axially through each 
shaft and cran k pin .  The thrust shafts are 14 inches 
in d iallleter with 9-inch axial h oles. Each shaft has 11 
t h ru s t  col lars, 2 i n ches wide, pl aced 3� inches apart, 
the outs ide d iameter of t h e  col lars bei n g  2 1 %, inches. 
'l' he  propel ler s b a fts are 14� inc hes in diameter, with 
a 9% · i nch axi al hole bored throughout t h eir length, 
the hole bei n g  tapered in the after section, w here it  
passes through the prope l ler h ub. Ail of the crank 
l i ne and propeller shafting is of hollow, forged steel, of 
very hirh qual i ty. 

The reversin g gear is of the straight-push type, con
trolled by a h y d rau l i c  cantl'olling cyl i n der and differ
ential valve gear, and a hand p u m p  is attached to the 
hydraulic end of the reversing engi nes for operati n g  
by hand. The air p u m ps, which are of the s i ngle-act
i n g  vertical type, wi th inverted steam cylinders, are 
independent of the main engi n es. There are two air 
pumps for the set, w h i c h  balance each other. 

A special feature of  the condensers for these engines 
is the fact that the shells are to be made of steel  plate, 
t h e  water ends being of b ronze. This is a feature that 
may be considered as some w h at e xperi m e ntal, and the 
result of using steel for the shell  will  be watched by 

placed in four compartments, two boi lers i n  each com
partment. Each boiler has a mean ou tside diameter 
of 15 feet 6� inc hes, and an outside length of 10  feet.  
They have a total grate su rface of 685 square feet and 
a total heating su rface of 21,200 sq uare feet ; the boiler 
pressu re is 180 pounds to the square inch. Each boi ler 
is p rovided wit h four Morrison suspension furnaces of 
3 feet 3 inches i nternal diameter. The thickness of the 
shells is lil[ i n ches. 

We close our description of the engines with a brief 
statement of the leading particulars of  the .. W iscon
sin."  When t h i s  fine s hip is eq u i pped with all her 
guns and is carrying two-thirds of  her ammu nition 
and t wo-thirds of  h er stores, she will d i splace 11, 525 
tons. Her estimated trial speed is 16 knots, alth ough 
she will  probably make about 17 knots. She carries a 
norlllal  coal supply of 800 tons, b u t  with close stowage 
h e r  b u n kers will accommodate 1, 200 tons. She is pro
tected by a water-line belt of 16%, i nches th ick at the 
top and tapering to 9� inches at the bottom .  It will  
also taper to ward the ends, being 4 inches thick at the 
bow. The tu rrets and bar bettes will carry 1 4  and 
15-inch armor.  The armament w i l l  co.nsist of  fOllr 
13-inch breech- loading rifles, fourteen 6-inch rapid-fire 
guns, sixteen 6-pounders, and ten smaller guns. There 
will be four torpedo tu bes. An excel lent feature of 
the . .  Wiscon s i n  1 1  wil l  be her lofty spar deck, which 
w i l l  raise the freeboard to about 20 feet as agai nst 13 
feet in the " Oregon." 

be added that 
such a school for training for life as a representative 
of  this country in foreign lands is li kely to be even 
more valu able in furnishing an efficient staff for 
colonial ad ministration; a civil  staff which m ust soon 
ass u m e  very considerable proportions in our adminis
trative life. 

• • • • •  
The N ew Cars of the Third A venue Line. 

The new cars o n  the Third Avenue line are said to 
be the largest in use 01'1 any street rail  way in the 
United States. They are 41 feet long and the body of 
the car i s  32 feet long. The pla tforms are u n u s ually 
commodious, and the doors are of extra width. The 
seats are the same design as the steam railroad coach 
seat and there are twel ve of  them on each side. Each 
seat accom modates two persons, but they are a trifle 
narrow. The windows are arran ged so that they can 
be dropped down, con vert ing the car i n to a kind of 
open car. Each car is provided with ai l' brakes. which 
can stop a car under full h eadway in half its length. 
Four sets of cylinders and brake mechanism, one for 
each pair of wheels, are furnis hed, so that the breaking 
down of one would not impair the efficiency of the 
system. Ordinary ai l'-brakes are also provided. The 
weight of the new cars is 40. 000 pou nds and they are 
d riven by four 30 horse power motors. 

. 1  . . . 
GELOSR it; a gel at i n e  obtai ned from agar-agar and is 

used fDr preparing cu lture fluids for bacteria. 
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®o��esponilence . 
'.I'he Explosion at the DOlDi nio n Carbide Works, 

Ottawa. 

To the Editor of the SCIE NTIFIC AMERICAN : 

'rhe SCIENTIFIC AJ)IERICAN recent ly p u b l ished a 
short edi torial on the accident at the Dom inion Car
bide \Vorks. The coroner's inquest held at the request 
of t h e C ity Council brought out  the following facts: 

The fi re originated in a building adjoin i n g  th e  car
bide works , cause u n k nown. 

A ho le was cut i ll t h e  roof of t h e  works d i rectly over 
a crucible conta i n i n g  about 1 , 000 pounds of molten 
carbide . 

'Vater from the firemen's hose was poured in t h rough 
the hole on the upper floor, w h ence i t streamed down 
i n to the fu rnace room on pigs of carb ide lying o n  the 
floor, and on a sm all q u an t ity of broken carh i d e  read y 
for packing. Gas generated from the water dripping 
on the cold carbide.  It  was igni ted by b u rnin g  wood 
fal ling through the venti l ating shaft, and b urned 
quietly as rapidly as it was gi ven off. S uddenly a n  
accu m u lation of water poured into the crucible o n  top 
of the molten carbide. An expl osion fol lowed that 
w recked th e plant and inj ured eighteen m e n .  The 
verdict of the j ury was that t h e  exp l osion came fro m 
t hat cruei ble,  b u t  left it an open q u estion as to whether 
i t  was caused by the rap i d  conversion of the water into 
steam or by water gas form ed by the vaporization of 
the water o n  the u n f used mixture of coke and l i me. 
The ex pert tes timony was all  against the possibil ity of 
the explosion bei n g  acety le n e . S u c h  IlJen as Thomas 
Macfarl ane, analyst for the De partllJent of Inland 
Reven u e : Prof. S hu tt, an alytical chemist, Dominion 
Experi lllen tal Farm ; Prof. McGi l l ,  of t h e  Geological 
S urvey, and the men engaged in m a n u fact u ri n g  car
bide, deposed that it was i m poss i ble  to generate acety
lene from red hot carb ide, Medical evidence as to the 
i n j u ries from the explosion showed that th ey were the 
res u l t  of dry heat , not stearn. The victims t hemsel ves 
said that t h e  burns came from the hot u n fuse d  m i x
ture of l ime and coke. Only one inj ury was serio us, 
resulti n g  in the loss of an eye. 

The coroner's verdict h as dissipated a great deal of 
prej udice against carbide. The j u ry came to the con
cl usion that its manu factu re was not of a h azardous 
c h aracter when conducted in a fireproof bui ld ing. T h e  
C i t y  Council,  acting o n  the finding of the jury, ha ve 
instructed the by-laws committee to frame a by-law 
to regulate the m an u facture and storage of carbide. 
They consider t h i s  necessary because Ottawa is des
tined to be the center of an immense carbide i n d ustry. 
Within th e city and in a radius of 45 m i les, there is 
over a m i l lion horse power in waterfal ls , abu ndance 
of l i me, and easy access to coke and c harcoal. In this 
northern country, wh ere the nights are so long i n  t h e  
fal l a n d  w i n t er, acet y l e n e  i s  bound to take a fron t  rank 
as t h e  poor man's l igh t. A. H OLLAND. 

Ot tawa, Can ada. 

Fossil H u nting i n  the Kocl�ies. 

BY LOUIS E. VAN NORMAN. 
T h e  State of Wyom i n g  is a geological wonderland . 

It is ne w land, the newest l and on the continent, geo
l ogical l y  spea ki ng'. In the prehistoric ages, but n ear
er to th e time of the ad vent of man t h a n  t h at at whic h  
any other American land appeared , i f  n ot a fter t his 
advent, this part of the United State > arose o u t  of  the 
prime val waters.  Up to this time there h ad been an 
inland sea, or several seas, over al l  'Vestern North 
Am erica from the Gulf of Mexico clear up wa.rd to the 
Arc t i c  Ocean. T he outl ines of t h is primeval sea can 
be traced almost al l  over the great plains through the 
Dakotas, Montana, Wyom i n g, Colorado, Arizona a n d  
New Mex i co, b y  t h e  fossi l  relllains w h i c h  a r e  scattered 
through o u t  this vast area i n  great profusion.  The 
long ages subseq uent to this u prising of the land, the 
Mesozo ic ti me of th e  geologist, h ave also left rich 
deposits to m ark t h em , from the little invertebrate 
ammon i tes to the gian t vertebrate d inosaurs of the 
Jurassic age, t h e  largest land a nimals that e ver l ived. 
The natural surface formation s  all  through this vast 
region are magn ificen t  from a scenic point of view and 
marvelous from any standpoint. The Bad Lands, or 
lava fields of Dakota, the geysers, boiling springs and 
vividly colored rock format ions of the Yellowstone 
National Park, the t remendous ca nons through which 
the great rivers have cut their way to the ocean, the 
alkali lakes and deserts and the rich minel'al wealth so 
comparativel y  near the su rface-all th ese attest t h e  
youth of t h e  earth's crust at t h i s  point an d  indicate 
some of th e  marvelous transformations which are be
ing ceaselessly carried o n  i n  Nature's vast l aboratory. 

S mall wonder, then, that this region is the paradise 
of the geologist. A number of scientific expeditions 
have ex plored these plains-notably the earl y ones of 
Dr. F. V. Hayden, from 1854 to 1859, and those of Prof. 
Marsh in the early seventies. The latter made more 
than 20 tri ps across the mountains and d iscovered 200 
new species of a n i m als. B u t  the fossil fie ld of W yom
ing seems to be p racticall y  inexhaustible. For the 
past two or three years Prof. Reed, of the University 
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of W yom ing, h as been prospecting through out the 
State, and last year h e  m ade se veral h igh l y i mportant 
discoveries. About ninety m iles northwest of Laram ie 
h e  came upon the bones of  the most colossal animal 
ever taken from the earth's strata. This was a h uge 
dinosaur, a monstrous l izard, measuring o ver 1 20 feet 
in length, the pe t rified skeleton alone, it  is est i m ated, 
weighi n g  more than 40, 000 po u nds. The labor of re
moving this giant is  so enormous that the skeleton is 
still  in its natu ral resting- place, but i t  is calculated by 
t h e  u n i versity a u t h ori ties th at, by next spri ng, they 
wi l l be entirely excavated. 

What is, with o u t  doubt, the Ulost thoroughl y or
ganized scient ific expedition w h i c h  h as e v er e ntered 
o u r  great western domain has J URt finished its field 
l abors. Led by P':of . W. C .  Knight, of the U n i versity 
of Wyom i ng , 80 scientists, most ly professors of geology 
from t h e  great un iversities and col leges al l  ovel' t h e  
cou n t ry, and t h e i r  assistants, have spe n t  . .  4 0  days in  
the w i l d erness "-ex ploring, exam i n i n g  fossi l  exposure� 
and gathering specimens. 

The exped ition was t horough l y  organ ized and 
equ i pped. Seventeen teams, with tents,  parapher
nal ia and provisions, with seven cooks an d a dozen 
cameras, le ft  Laramie, the seat of th e State U n i versity, 
on J u l y  20. T h ree seeretaries, P rof. Collier Cobb, of t h e  
U n i vers i ty of North Caroli na ; Prof. E. H. Barbou r, of 
the U n i versi ty of  Ne braska, and the writer, kept a 
systematized acco u n t  of w hat was being done, and 
gave i n formation to the press of the more i m portan t  
finds. E verything possible was done to secure excel
lent and permanent record of  the results of the trip. 
For the photographers a dark room, or, m ore properly, 
a dark tent, was provided , and every new move and 
scene w as recorded on a dozen plates. The route lay 
t h rough Southern and Western W yoming, with the 
Grand Canon o f  the Platte River as the chief objec
t ive from a scenic point of view. 

The p rogress of  the party h ad been systematical ly 
planned beforehand, to take place so that th e fossils 
might be fou n d in order, from the lower to the higher, 
from l6 west i n vertebrate to highes t  verte brate. Am
Illonites, bac ulites, belemnites-but there is no use 
going over the list of scienti fi c  n a m es. l\fan y beautiful 
and almost perfect specimens of these moll usks were 
found and shi pped back to the various u niversities 
whose representatives were with the party. A num
ber of sl abs of carbon i ferous sandstone were obtained 
with ripple marks and very beautiful i m pressions of 
l eaves on them, some of the latter as exq u isi tel y l im· 
ned as t hou gh carved wi t h  an engraver's tool or c u t  
by the photographer's lens. O f  course, however, t h e  
great objective of the tri p w a s  the vedeb rate remains, 
found fi rst at Lake Como, A u rora, in the massive 
ledges of sand stone which rise in snccessi ve tiers at 
this point. The land scape seemed fam iliar to us as we 
camped at the foot of t h e  ridge one hot, d usty even
ing about five o'clock. Then we remem bered. Prof. 
Marsh took o u t  h is great d inosa u r  (now in restoration 
at Ya le) from this expos u re and afterward pain ted the 
surro undings. The d inosau r  was a mighty lizard, 
whose remains are fou n d  plentifully scattered thro ugh
o u t  t h e Cretaceous a n d  Jurassi c  inland seas of Wyom
i n g. It was proba bly a land an imal, though possibly 
i t  l i ved amph ibiously on land a n d  in fresh water 
swam ps, and perhaps even along the shores of the salt 
oceans.  Prof. Reed, in speaking of the monster d is
covered by him last year, said : 

.. A n  accu rate idea of a l i v i ng d i nosau r is pract i cal l y  
o u t  of the ques t ion. Accord i n g  to my · o pinion, I 
should say that the animal n ow being brought to l i gh t 
weighed in l i fe about sixty tons, that he iwd a neck 
t hirty feet in length, and a tai l perhaps sixty-five feet in 
length.  H is ribs were abou t  nine feet in length, and 
t h e  cavity of h i s  body with the l ungs and entra i ls out 
would have made a hall  t h irty-fo u r  l eet in  length ,  s ix
teen feet i n width, and arched o ver probab l y  twelve 
feet in bight. Such a s pace, i f  properly arran ged , 
would seat at l east forty people. A round steak taken 
from the ham of  t he a n imal would h a v e  been at least 
t welve feet in d iameter, or more t h a n  t h irty -fi ve feet i n  
c i rc u mference, and would h a ve h ad a sol id bone in 
the m idd l e twel ve by fourteen i n ches, with no hol low 
for marrow. A set of fou rs in  cavalry could easily 
have ridden abreast between h is front and h ind legs, 
provided he h ad not objected. E very time he put his 
foot down, i t  covered more than a square yard of 
ground and m u st have fairly shaken the earth. T h e  
smallness of the b ead of t h is ani mal is  a peculiar thing. 
I should say that the head of this migh ty d i nosaur 
w as p robab ly no t larger than a ten-gallon keg. H e  
m u s t  have been a very sluggis h  creature, a s  h i s  brain 
cavity would certainl y not warrant the belief that that 
organ weighed to exceed four or five po u nds . " 

Remains of a n u mber of other animals, l1Iostly 
reptilian in their natu re-with a few pri mitive mam
mals and birds-are to be fou n d in great profusion i n  
these Mesozoic  beds o f  t h e  West. I t  i s  belie ved by 
scientists t hat these animals i n h abited t h e  ancient 
lakes and swam ps by myriads, and, in dying, sank in 
the mud. Their bones were covered over with other 
deposits and became petrified. All through the long 
geological ages they lay sinking deeper and deeper, 
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u ntil covered with perhaps 20, 000 to 30, 000 feet of solid 
rock. Then, in the titan ic process of t h e  birth of the 
Rocky Mountains, the great su rface beds w ere tilted 
and twisted and bent u pward, and, by erosion. the 
bones are brought to l ight. Owing to its massiveness 
and hardness, the bone most frequeutly found in the 
case of almost all fossil a n i lllals is  the fem ur, aI thoug h 
ribs, skulls and verte b be  are also plentif ul.  The 

secon d  day of th e cam p at A u rora the expE dition came 

upon its fi rst d inosaur bones. MI'. Edquist and his 

assistants, of G ustavus A dolph us Col lege, Minnesota, 

discovered a great femur, six and a half feet long , 

wh i c h  they were able, by ard uous and protracted 

labor, to excavate with ou t m uch dam age. A n u m ber 

of others-bones of al l descri pt ions-were obtained on 

t h e  expedition, th e f u ll value of which cannot be ac· 

c uratelv estimated until the sc ien t i sts ret urn to t h e  
laborat� l'Ies and begin t h e  work of restoration. Quite 

an i n teresting and val u able col l ection of m i n eral speci· 

mens was also secu rpd , T here was a tax iderm ist w i t h  

the party, a n d  he can s h o w  a fin e  s e t  of speci mens o f  
the bIrd li fe en countered on t h e  trip. Mr. J. E. Cam
ero n ,  of Coe CoP ege, Io wa, acted as botanist to the 
eXpedit ion , and went ho m e laden with a col lection of 
the rare and beau tifu l flowers w hich strew the prairies 

and d eck the mo untain sid es. 
As a cam ping tri p what a splend i d , d el igh tful success 

i t was ! The fi n e, ton ic air, t he m a g n i ficent scenery, 
all t he ch arms of outdoor li fe, i n  the fi nest game and 
fish country in the world, made the day pass h i l ari
ously and full of enjoyment.  

In cl osing, I cannot res ist  the temptat i on to relate 
a littl e i ncident.  As this  is .. on " the narrator as well 
as others I presume h e  wiII be pard oned for t h e  tel lin g. 
Let me preface the story by sayi n g' that up to t h e  
t i m e  of the occu rrence I refer to, ou r acquain tance 
with coyotes, those small  wol ves of the Western plains, 
had been confi n ed to hearing them h ow l most dis m a l ly 
and blood-cu rd l i n a;l v  at about fo ur o'clock in the morn
i n g-not so very ia; froUl t h e  tent. T he day I speak
of, three of  the party-a manJrolll California, a Ulan from 
Min nesota and the w r i ter, Who hails fro m the " effete 
East "-were ex p l ori ng an old u nused coal mine, in
deed only a h ole in the grou nd where the rail road h ad 
been prospecting for coal . T h e  California m an had 
a S pringfield rifle and a belt  fairl y bristling with car
tridges, the m an from Minnesota was equipped with 
a double- bar rel ed shot-gun and t h e  other fel low had 
a s ix-shooter i n  his h i p  [:ocket . As we cr@pt along the 
low gal l ery-so l o w i n  places that. we were almost 
forced to go on all fou rs-s uddenly th ere was a terrib le  
howl which echoed t h roughout the narrow spaces ti l l  
it  so unded like a whole leg ion of demons--and some
t h i n g  white and fu rry, w i t h  gleam i n g  eyes and red 
jaws,  dashed by u s  out to ward the e n trance to the 
mine. T h e  migh ty h u n ters , guns,  revol vers, and al l, 
t U l1lbled over one another in headlong rout. The 
revol ver went off prom ptly, with the res u l t  of causing 
the armor plating-pardon, the stiff cord u roy trousers
of t h e  deponent to be bent out ward l ike the armor on 
the i l l-fated " Maine. " U pon o u r  h u rried exit we spied 
a very small coyote, probably m uch more frightened 
than we, scudd i n g  off over the plain . Then w e  re
d eemed o ur sportsmanship. Three fi rearms ran g  ont 
simultaneously-though w h a t  was accomplished by 
t h e  shotg u n  and the revol ver it is h ard to determine 
-and Mr. Coyote went to j oi n  the great com pan y of 
former citizens of earth whose b leached skeletons  
wh iten the t ra i l  from Wyolll ing to Utah.-The Inde
pen dent. 

... f . ' " 
Free Seed Distri b u t ion. 

As most of o u r  readers are awa re, $ 1 30, 000 is appro

priated ann ual l y  for free seed d istri bution , and this 
h as occas ioned m u c h  adver"se criticism. Secretary 'Vil
son is now preparing the part of h is report which 

treats of free seed distri bution. As far as possible, he 
wish es to avoid the host i l ity of the seedsm en by d is
tributing entirely ne w varieties, which was orig in

ally contemplated in the appropriation, and d istribute 
the varieties of seed wh ich t h e  commercial seedsmen 
are not handling and experimental seeds which h ave 
not gai ned a foothold. '],he Departme n t's agents are 
en gaged i n  a search for such varieties all  over t h e  
world, and after carefully testing t h e  seeds they 
wil l  be distri b uted i n  the appropriate sections of the 
co u ntry. After the species has gai ned a foothold , the 

seedsmen may b e  trusted to take care of the current 

demand. Secretary Wilson is of the opinion t h at there 

is ample work for the Department without distribut
ing ti me-tried seeds, and that there is enough r00111 in 

improved grasses alone to absorb to advantage th e 

entire appropriation that the government allows for 

t h e  seeds. The introduction of on e  new variety of rice 

in the South which is now gro wing successfully is 

said to h a ve a com mercial value of $1, 000, 000 a year to 

t h e  American growers; it cost the government o n l y  
abou t  $5, 000. I n  connection w i t h  th e rice cultivation 
it is interesting to note that investigations are being 
carried o n  relati ve to culti vating rice in a n  artifi cial 
swamp, wh ie h  may b e drained off when harvestin g 
time arrives, so as to perm it the use of labor-saving 
machinery. This will ena.ble va.st prairies to be utilized. 
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DECEMBER 1 6, 1 899. 
Se lene" Note •• 

A correspondent i n forms us that in 1890 twenty 
ostrich eggs were hatched by i n c ubator and eighteen 
o f  the birds were raised. 

Congress w i l l  be asked for the e�tablishment of  a 
national park i n  the southern A l leghan ies, probably i n  
t h e  B l ue Ridge or Smoky Mountains, west of North 
Carolina. 

A telegram has been received at the Harvard Col·  
lege Observatory from Prof. Kreutz,  of  Kil'l  U n i versity,  
�tati n g  t h a t  a p lanet of the t e n t h  m agn itude was dis
co vered o n  Dece mber 4, b y  C h arlios . 

'r h e  stain of banana j u ice is a l most i nd e l i b le. It  
d oes not proceed from the stal k or  p lant ,  b u t  e xists in  
t h e  green fru i t  a,; wel l ,  from w h i c h  w h e n  c u t  or b l' ll ised'  
i t  exu des III t h e  s h ape of  viscid milk or crea m - l i k e  
d rops. 

The I n te rn ational Com mercial Con gress a t  P h i la
del p h i a  was an enti l'e success, a n d  the city of  P h i l a
d e l p h i a  s pe n t  $100. 000 i n  enterta i n i n g  t h e  guest,s. I t  is 
said that large order� were placed by foreign de lega t es 
for A m erican goods. 

In 1890 there were o n l y  fou r  i n s u rance cOllJ pan i es i n  
J apan, w i t h  a capital of  1 , 600, 000 y e n .  I n  1 898 t h e re 
were sevent y·t h ree registered co m pa n i es w i t h  a capitnl 
of 34, 720, 000 yen. At the same per iod the t h i rty-� i x  
J a paneoe companies alone s h o w ed a n  issue o f  5 1 0 , 000 
pol i c ies, the val u e  of 1 20, 000, 000 y e n .  

T h e  Presideut  o f  t h e  Ne w Y o r k  Board o f  H ea l t ll 
has take n action to ward t h e  str i c t  e n force m e n t  of t h e  
l a w  regard i n g  t h e sale o f  poisow< . There h a \'e been 
many cases of  s u i cide late l y  by C:l r llO l ic acid p o i " o u 
i n g ,  and i f  t h is c h e m ical  w a s  more d i ffi c u l t  to o b t a i n ,  
it  would d o u b t l ess decrease t h e  n u mber of cases. 

The c l i mate of Egyp t is  I lw,gn i fiee n t, and there are 
fe w w i n ter " esorts that are p referab l e. meteorological l y  
spea k i ng. T h e  a i l' i s  fi n e  a n d  d r y  a n d  t h e  s u n s h i n e  i s  
perfect, w h i le  w i t h  eq u a ble temperat u re, wholesome 
food and water, and gen tle b reezes, t h ere is  l i ttle to b e  
d esi red. U n fortu nately,  t h e  san itary arrange m en t s  i n  
E g y p t  are very bad, a n d  IlJOS�  of  t h e  hotels,  e v e n  i n  
Cai ro, are b u i l t  on contalu i n ated s i te�. 

FrUit  i s  now being s h i pped fro m New S o u t h  'V a l es 
pad.ed in t h e  bark of the t i  t ree a n d  the o u t e r  b a r k  of  
the M e l a l e uca leucad e n d ron,  w h i c h  i s  s h redded i n to a 
sort of coarse c h a ff. 'l' llese barks seem to have sO lll e  
pec u l iar p o w e r  of prese r v i n g  ora n ges < l u ri n g  carriage. 
T h is may be o w i n g  to the elast ic ity of  t h e  pack i n g  and 
t he tact that it  permits of v e n t i lat i o n .  U n less the bark 
is  c u t  too fine th er<l i s  n o  sweati n g  possi ble. The bark 
costs o n l y $20 pel' ton. 

The work of  the Egyptian E x p lomtion Fund for the 
year has lain i n  the same d istrict as before, a short 
distance d o w n  t h e  N i le f r o m  Dendereh. A l together 
abo ilt 1 , 250 graves of prehistoric age and about as 
many Im toric graves-mai nly about the t welfth d y
n asty- were opened and recorded. T h e  society h as 
al ready recei ved from the Egyptian government the 
promIse o f  a permission to work at A bydos, one o f  the 
most i m portant sites i n  Egypt. Prof. Maspero w i l l  
ret u r n  t o  Egypt to I'esume t h e  d i rection o f  the De part
m e n t  of An tiq uities, 

In 1897 in Germ any 1 , 383. 700, 000 �al lons of beer were 
consu llleo , 1 , 1 92 , 000. 000 were d ru u k  i n  G reat Britai n ; 
180, 000, 000 in Fran<1e. and 90, 000, 000 in Russia. It is 
esti Illated t h at 36 gal lons per head are d r u n k  in Bel
gi u lll ,  32 in  G reat B r i t ai n ,  25 i n  Gerluany,  2 1  in Den
m ark,  12  in  S W l 1 ze r l a ild ,  1 0  in  U n ited States, 9 i n  Hol
land.  5 in  France,  3� i n  Norway, 2y{ in S weden, and 
1 I I I  RUSSIa. A w riter iu The North A llI erican Rev i e w  
declare� t hat a large q u a u t i t y of beer i s  con s u l u e<l i n  
o r d e r  t o  sati�fy t h e  cra v i n g  1'0 1' the e lements  w h ic h  are 
e l i l u i u ated from w heat III m a k i n g  w h i t e  b l·ead. 

Accord l ll g  to Tecb u b c l r e  Notizen,  t h e  ce le brated 
Par is ian ocu l ist  D r. E l u i l  Bergel' has cons t ru c t ed a 
b i l lOcu lar l II icmscope w l l lch ad m i ts of seei n g  o bj ects  
p l as t ica l l y  ( i .  e . ,  i n  rel ief ) .  As is  wel l  k n o w n, t h e stere
"'COPIC  e ffect is  lost by t h e  use o f  o n l y  one eye, and 
conseq uently o t  our monoc ular lu icrosco pe,  1I0t to 
�peak of  the h a l' lu f u l  � u pp ression of  t i re  v is io l l  o n  one 
e .ve  at t h e  ex pense of  the o t h er. 'f h i s  n e w  microscope 
p l aces the o bject in a normal d istance (about 33 centi
m e t e rs) fmm the eye. If the n e ws is  cre d I b le,  D r. 
Berge r's i n ve n tion w i l l  pro ve a great boon to t h e  h u n 
d r e d s  of thousands whose profession forces t h e m  to use 
a m i c roscope. 

'fhe c u rrent n u mber o f  the SUPPLEME:'<'l' contai ns  
a most  i n teresti n g  acco u n t  o f  the manner i n  which 
p h o t ographs are o b t ained i n  Paris i n  t h e  t h eaters b y  
M .  Boyer. I n  br ief, t h e  s ystem consists of  a n  a r
rangement for b u rn i n g  several magn esi u m  cartridges 
in successiou . A n u m ber of  batteries of  b u r n ers are 
used, and pure magnesi u m  is con s u med.  T h e  po wer
fQI  b l o w i n g  apparatus perm its  a pmlonging o f  t h e  
flash f o r  t h e  t i m e  req u i red. T i r e  cartri dge apparat us 
is actuated by electric i t y .  In order that i t  may be 
possible for the operator to m ake a series of  negati ves 
w i thout being annoyed by th e smoke of the preced i n g  
flashes, th ere is  installed a venti latin g  f a n  actuated b y  
a n  e lectl' ic motor. B y  means of a cloth sleeve t h e  
smoke and dust are carried outside of the building. 

J c itutifit jtutriclu. 
Engineering Note •• 

The Cooke Locomotive and Machine Company, at 
Paterson ,  N. J . ,  h as j ust  b u i l t  five locomot ives for the 
Bany Rai l way Company, of Wales. 

The Buer� do not seem to have learned how to ren
der t h e  ra i ls of rail ways u n serviceable. They heat 
them and t hen bend t hem aro u n d  trees or other o b ·  
j ects. 'fhey cau, h o w e ver, b e  easi ly' straightened. 

Ninety new loco moti ves have been ordered b y  the 
New York Central Rai lroad, and five of  them w i l l  be 
b u i l t  after the design i n vented by Cornel ius  Vander
bilt  and tested by h i m  on the M o h a w k  division of the 
road for near l y  t h ree months. 

Between Jan uary 13, 1898, and A u g u st 1 3, 1899, n e w  
l i n e� of  rai l  way, w i t ll a t o t a l  l e n g t h  of  3, 171  m i les, were 
thrown open for traffic in Eu ropean and Asiatic Rus
sia. The total length o f  rai l wa�·s in the w hole Ru�sian 
e m p i re, o n  Au�ust 13 ,  was 30, 32 1  m i les, . 

T wenty rai l w ays t h re w  open t h e i r  shops to sixty 
Corn e l l  studen ts  d u ri n g  their l ast vacation.  T h e i r  em
p loyers n o w  say they were cheap at the $ 1 . 30 a d ay 
t h e y  were g i \'en,  a u d  t h e  boy� say w h at they learned 
was c h eap at the p r i ce of  a t h ree m o n t h s' vacat ion.  

Rear· A d m iral Rogers, Pres i d e n t  of t h e  Naval In
� pect i o n  Boa i'lL h as ret u l'ned to 'Vash i ngton from a 
v i s i t  w i t h  t h e  Board to Peco n i c  Bay w h e re a test was 
Illade of t h e  s u b l n a r i n e  torpedo boat " H o l laud. " T h e  
Rear· Ad l n i rai Ill ade a v e r bal report, spea k i ll g  i n  t h e  
most favora ble tel' l u s  o f  the boat. 

T h e  fi n.;t rail way i n  Corea was opened to t raffic o n  
Septe t u b e r  1 8. It rU lls bet ween Seo u l  and C h e m u l po, 
am] t h e  t rack is  n o w  l a i d  to w i t h i n  5 l u i les of  Seo u l .  
It  was b u i l t  b y  tile A lue r i can Trad i n g  Com pany, is of  
standard gage. and is 2G!4" m i l e s  l o n g. The Japan estl 
goverll l l lent appropriated $900, 000 for i t s  cO ll.l p l e t i o n .  
American materia\,; and cars a r e  u s e d  t h rougho ut, a n d  
there are t wo t r a i n s  i n  e a c h  d i rection a day. 

·What is bel i e ved to be the largest s h earl egs i n  Great 
B ri tain have rece n t l y  been cO lu pleted by a s h i p b u i ld
ing com pany, Ti rey are guaranteed to l i ft 1 .50 tous.  
T h e  legs ha\'e an overhang o f  60 feet 1wd an i n ll a l l g  of 
13 feet from the cen ter of  t h e  t ru n n i o ns. T h e  front 
legs are 45 feet apart at the bot tom, measu red from 
center to center, and are long enoug:l l  to d escri be a 
rad i us of 135 feet. The back leg is  185 feet long. 

Each car o f  the armored trains w h ic h  are now being 
e m ployed i n  Brit ish o perat i o n s  against t h e  Boers is  
pai n ted khaki  color. Both the engi neer and the tire· 
men are cOlll pletely protected, and the orders are con
veyed by bel l signals. O n e  of the engi lH's is fi tted w i t h  
a steam pump. H ose is  providell of  s u ffic i e n t  l e n g t h  
to enable water to b e  t a k e n  i n  fro m ri vers or o t h e r  
sou rces of  s u pply on t h e  jou rney. T i r e  eng i n e  is placed 
i n  the m i d d le of the train to a l l o w  for the use of  Max i l ll 
and other g u n s. 

It is stated that the appl i cation of h eat acc u m u lators 
o n  the locomoti ves of  the Moscow- Ko u rsk l i n e  of the 
Russian state  rai l roads h as g i ven excel lent res u l ts, 
a l lo w i n g  all i ncre,1se of weight  of t rai n s  o f  from 1 5  per 
cell t  to 25 per cel lt .  T h e  appara t us, accord i n g  to 'f he 
Engi neer, consists  o f  a c y l i n d r ical reservoir  of  cast iron 
with a capac i t y  o f  abont 300 gallons placed h orizon
tally on t h e  top of the boi ler  and cOlll m u nicat i n g  with 
i t  b y  p i pes a n d  val ves. During stops or  in r u n n i n g  
d o w n  grades, w h e n  l i ttle or 110 s t e a m  i s  consulued, i t  is  
used to heat the water i n  this  reservoi r, which is then 
u�ed for t h e  feed. 

E n gi n e  No. 60 1 of  the Lake S h ore and Mich igan 
S o u t h e m  Rai l way Illad e a re markab l e  run bet ween 
B uffalo and C l e veland, November 22. I �  hau led a fast 
passenger t r a i n  w i th e ight  cars . I t  left B u ffalo 59 
lu i n u t es late and rail i n to C l e veland 2 m i n u tes a ll ead 
of  t i llie,  t l l ll� Ill a k i n g  up one llI i ll u te more than an 
h o u r  in a d i stance u f  abo u t  185 m i les, the schedule 
t ime bei l lg  4 h o u rs and 25 m i n n tes. Between Perry 
and Pai n es v i l le ,  a d i s t ance of  5 m i le,;, t h e  r u n n i n g  t i m e  
w a s  Illade i l l  3 m i n u tes. 'r he engi neer i n  charge o f  t h e  
trai n w as u f  t h e  o p i n ion t hat even this  speed c o u l d  
have b e e n  i n c reased . 

A Germall lIla n u factu rer, w h o  rece n t l y  v i s i ted Pi tts
b u rg, was gt'eal l y  s u r p rised i n  t he d i fference in t h e  
w e l c o m e  he rece i ved e i g h t  year� a g u  a n d  at t h e  present 
t i m e. At t h e  former period the Illan u fact u rers enter
tained the foreign v is i tor� lavis h l y  and showed them 
al l  the w o n ders o f  n a t u ra l  gas a n d  the resou rces of 
their  p l ams. All  t h i s  i s  now changed. He req uested 
permission to i u s pect certain  m i l ls  and see the im
proved mach i n e l'y a n d  m e t hods in vogue. Htl was 
su rprised to fi n d  t h at it was i m possible  to o btai n the 
req u i red perm i t .  O t lr e l' foreigners have succeeded i n  
entering sOIll e of  t h e  m i l ls, but t he manu factu rers are 
beco lll i n g  more and more ch ary in gran t i n g  faci l i ties 
for the i n specti o n  of  t h e i r  p l a n ts.  T here was a t i m e ,  
a n d  i t  was not so long ago, w h e n ·  foreigners d i d  n o t  
care to e n t e r  t h e  m i l l s ; b u t.  at tlt e  present t i m e  they 
a1 ' e  very anxious to d o  so. it  �hould be re l l lem bered 
t h a t  ab road in very few cases are foreigners ever 
,tllowed to i n spect plants,  and t h e re is no reason w h y  
we should grant favors wh ich we cannot receive i n  
return. 

39 1 
Electrical Notes. 

The Electric Re view objects to the term " wireless 
telegraphy,  " and the other n ames w h ich have been 
propo�ed see III equ a l l y  objectionable, such as " wave 
telegraph y , "  .. e t h e r i c  telegraphy " a n d  . ,  space tele
graph y. " 

A prominent detect i ve age ncy h as recently i n  vest i ·  
gated t h e  use o f  e l ectric ity for breaking the vaul ts d 
ban ks a n d  sates. 'f i r e  ,·eport. states that  t here h , , �  
never been a · s i n g l e  s u ccessful  b u rglary of a ban k 
vault or safe by elect r ic ity, a n d  that there is no neces· 
sity for alar lll on t b b  scure. 

Accord i n g  to E n g i neeri n g, a young Dan ish i n ventor  
has constl'Ucted a p b onograph w h i c h  w i l l  take te ll"  
phone Ill essages. I t  i,; said t h at a steel  band i s  used 
in stead of a wax c y l i nder.  I f  t l'Ue,  t h i s  wou l d  be a 
m ost in teresting and i l ll portau t i u vention,  b u t  we can
not vouch for i ts authen t i c i t y. 

Wireless telegra p h y  w i l l .  i t  is said,  be i n trod uced 
i nto t h e  B l' i t ish navy as a b ranch study. T h e " H ec
tor, " an o l d  h u l k  l y i n g  off Por,sl llouth,  has been fi t ted 
o u t  as a school o f  i n st r uction,  and w i l l  be used as a 
receiving stat i o n ,  and t h e  " Canopus " w i l l  be provided 
w i t h  a regular equ i P lllent of Marco n i  apparat us.  

A c u rious novelty i s  a clock let i n to t i re  sidewalk. 
T h e  d ial tcons ists of a glass plate t h rough w h i c h  are 
seen large n u m bers denoti n g  the h o u r  a n d  m i n utes. 
The U p pe l' l i ne c h ttnges every h o u r, a n d  t h e  lower 
evel'y m i n u te. T h e  figures are operated b y  electricity 
a lHj are con trol led by a master· clock i n s i d e  the store. 
T h e  ll u m bers al'e carried o n  cel luluid r i bbons, which 
are fed b y  proper mechanism. 

Tl rere was a test of the Pullak-V i rag system of rapid 
telegra p h y  from C h icago to M i l wau kee o n  NO\'em ber 
22, a n d  a test was also made on t h e  same day on a l i ne 
fro m Ch icago to B u ffalo and ret u rn .  Messages were 
sent at t h e  rate of 122, 000 words an h o u r  bet ween the 
fi rst nallled pl aces, and 90, 000 words a n  hour from 
C h i cago to  B u ffalo and retul 'U.  T h e  res u l ts were. not 
as satisfactory as was ho ped, owing to the fact that all 
the apparatus co u l tl not be gotten i n to position. 

A new dredge for use on the Volga H i veI', i n  Russia, 
has j ust been b u i l t  by t h e  Cockeri l l  C o mpany, of Bel
g i u m ,  and is const r u cted in two par.t.s so as to p ass 
t h ro u g h  the canal system lead i n :,t  from the Baltic.  
Each h a l f  is 216 feet long, 31� feet wide and 9 feet 
deep, aIHI each half can be operated separately making 
a bottom c u t  62 feet w i de. The dredge has s teel h u l l s  
a n d  i s  propel led ancl controlled by elect rical m achinery 
of  A merican ma n u fact u re. B t ealll i s  generated by 
A m e l'ican boi lers fired with nap h t ha. 

A New York dOCtOl' h as sen� a letter to the Park 
Board p ropos i n g  a syste m of  signals in the park, 
which w i l l  do away w i t h  Ill uch of  the uncertainty re
gard i n g  r u n a w ays. H e  suggested that at the reser
voirs t h ere be stationed alarm bells, which wil l  r ing 
u nder cert ai n co n d itions and that they be electrically 
eq u i pped and connected with various stations along 
the d i fferent ruads. At each station will  be detai led 
a saddle  h o rse and rider probab l y  from the Police De
partment, and as soon as the bell r ings the h orse will 
be released, somewhat s i m i lar  to the system in vogue 
in the F i re Depart ment. T h ose in carriages and 
horseback r iders w i l l  then be warned by the ringing 
of  bel ls at the d i fferent stations, so that they can get 
o u t  of the way of danger. 

The Electrical Worl d  notes t hat in modern electrical 
development th ere is a general d i sappearance of the 
orig i n a l  form of the Kel vin m i rror gal vanolll eter. The 
inst r u m e n t  was s i l ll ple, sens i t i ve and useful, and be
fore the dynamo caIne i n to existeuce t h i s  type of in
str u m e n t  was used in n earl y all electrical measure· 
m e n ts. \V hen d y n amos s p read and Ill ul t i p l i e d ,  the 
con venience o f  this  galvanom eter fO I' m easuri ng p u r
poses waned a n d  d i t·ec t· readi n g  i n stru ments were i n
t rud uced. 'l' he worst trouble w i t h  m i rror galvano
meter� was due to stray magneti s m .  The sallie is true 
of  the tangen t  gal vanollletel·. I n  t h e  d ays of  t h e  early 
d y n a m o  they were largely used. 'r h e  D'Arsonval type 
uf  m i rror gal v anometer came to t h e  rescu e  at this  
j U ll c t u re, a n d  now l a l'ge l y  occnpies the p l ace of  i ts  
predecessor. This  instrument usual ly ignores m ag
netic change� in its neigh borhood. 

Stockholders of  the E l ectrol ytic Mari ne Salts Com
pany, to w h ich we h ave already referred on a n u m ber 
o f  occasions, are com ing out of their speculation rather 
better than might h ave beeu ex pected.  The fina l 
6 per cent was paid i n  l iq u idation on Dece mber 4, 

m a k i n g  i n  a l l  36 per cent of  the amou n t  paid in o n  
t h e  stock . T h is resu l t  has been sec ured, according to 
E n � i lleeri ng and M i n i n g  J o u r n a l , by t h e  sale of the 
d ock and shore property i n  Mai ne ,  and by the su rren
der by the fou n der of t h e  com pany, who was the in
ventor and promoter l)f  the s w i n d le ,  of  a s m a i l  part of 
his profits, and i n  ret u r n  for this h e  retains a l iberal 
balance and is  left to p u rsue t h e  stud ies of  l i fe i n  
Paris w h i c h  h e  ll l lli ertook when h e  l eft t h e  company 
and the cou n t ry, free from annoying' l egal i n q n i sitions. 
The com pany's plant at Lu bec, Maine, is earning 
money for .the parties who bought it. It is not,  how
ever, turning out gold bricks, but canned sardines. 
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THE TROJAN HORSE AT THE PARIS OPERA HOUSE. 

'.rbe Opera House, of Paris, bas j ust put upon the 
stage a work of Berlioz, one part of wh ich, under the 
name of .. '.rhe Trojans, " was played a short time ago 
at the Opera-Comique, although there was nothing 
comical about it, but rather the contrary. The other 
part, which the Opera House is now giving, is called 
.. 'l'he Taking of Troy. " Now, every one knows that in 
this affail' a wooden horse plays an important rOle. It 
is probable that Homer and Virgil and the other 
authors who have written upon this subject refer to a 

J £ itu tifi£ �mtri,au. 
feet in length by 8 '2 in width, surrounded by a fence. 
The whole weighs 9, 240 pounds. The legs form the 
base of a huge framework constituting the animal's 
body, and it is to this frame work that are applied the 
belly, flanks, hindquarters, shoulders and head, which 
latter is 1 1 '5 feet in  height and weighs 1, 320 pounds. 
The nostrils, forehead, and eyes are sculptured, while 
the rest is constructed of j uxtaposed pieces of board, 
and forms II. sort of inlaid work which is very well exe
cuted. 

As th e Opera House does not give the same play 

Fig. I .-WORKMEN DRAWING THE TROJAN HORSE IN SHOP OF THE OPERA HOUSE. 

wore or less well founded tradition of a deed of war 
that made some stir in its time ; but it  seems scarcely 
credible that the Greeks would have been i mprudent 
enough to inclose their bravest warriors in a frame 
h :w i n g  somewhat the appearance of a horse, or, on 
(l.ll other hand, that the Trojans could have been simple 
enough to haul this affair into their city without per
ceiving that it was inhabited. Moreover, in view of 
the means that they had dt their disposal, it would 
have taken the m  a long time to transport such a mass. 
even had they desired to do so. But, no matter ; poets 
and musicians do not bother themselves with such de
tails, and so we, in order to follow them , are obliged to 
reconstruct (for them alone, fortunately) the famous 
horse of '.rroy. It was M. Vallenot, the skillful head 
machinist of the Opera, to whom the b usiness was in
trusted. 

Documents do not abound, since there are nothing 
but vague bas-reliefs that can be connected with this 
monument, and all  that we can do is to refer to the 
Iliad and lEneid. Here we find, among other things, 
that the legs of the Trojan horse were formed of four 
trunks of young oaks, and that the body and head 
were of red fir. In order that the Opera horse may 
conform to this description,  tints have been applied to 
it that imitate those of the woods em ployed in the 
original. The whole is very satisfactory, and it may 
well be conceded that it resembles the machine of war 
that the Greeks constructed in order to occupy their 
moments of leisure during the long years of the siege. 

The Opera horse is  about 28 feet in height (Fig. 2). 

It  is made entirely of fir and rests upon a base 26'25 

Fig. S.-DISMOUNTING THE HORSE OF TROY. 

every day, and as an accessory of such a size is some
what cumbersome, it was necessary that it should be 
capable of being easily dismounted. To this effect, 
the head, neck, and back are provided with rings, 
through w h ich, with the aid of ropes passing through 
pulleys above, t.he pieces are quickly let down to the 
floor. After this, the frame, which is assembled by 
bolts, is d ismounted in less than an hour (Fig. 3). 

However, when the piays produced during the week 
do not require a great display of stage setting, t h e  
horse is n o t  dismounted, b u t  m erely stowed a way. By 
means of two cables winding around a winch i n  the 
loft, the lllass of 9, 240 pounds is raised about t wo 
inches, and then, while some of the machi n ists quickly 
remove the inclined plane upon which it rests, others 
cause it to tUl'll about 90 degrees. Then, at a signal, it 
is gently lo wered upon another track provided with 
rails and at right angles with the first, and is pushed 
to th e  back of the stage, where it is no longer in the 
way. 

The horse is  not inhabitable, since the piece does 
not require the entrance and exit of Greek warriors 
before the audience ; but it has to pass over the e n tire 
width of the stage-starting from the wings to left of 
the spectators and goi n g  to the right i n  order to enter 
the breach made in the walls of the city. This gives 
rise to a large procession,  formed in part of Trojans, 
who drag the ani mal (Fig. 1). Now it would never 
have been possi ble, no m atter how wide the stage, 
to make parade of this entire " team, " and so it be
came necessary to employ an artifice. 'fhe ropes u pon 
which the men who cross the stage pull  are really 

attached to the horse, which is supposed to 
be still very far away, while in real ity it was 
very near by and concealed by the side 
scenes. But the ropes are all of the same 
length because they are woun d  around 
drums that are installed in  the framework 
(Fig. 3) and provided with brakes so that 
the ropes shall be very taut in order to 
make it appear that the 1'rojans are in fact 
drawing a heavy load. In reality, it is 
by a windlass placed u nder the stage that 
the mach inists move the colossal an imal 
at the propel' moment. The base upon 
which the latter rests is, llloreover, provid
ed with rollers which run over rai ls fixed to 
the i nclined plane representing the decl ivity 
to be ascended i n  order to reach the walls of 
the city. The effect of this h uge mass cross
i n g  the stage is very i mposing. 

For the above particulars and the i l l ustra
tions, we are indebted to La Nature. 

The Evolution of the Bedroom and 
Bed .. tead. 

Perhaps the last article which the l ate 
Lawson Tait contributed to medical li tera
ture was .. H ygiene of the Bed room and 
Bedstead, "  which appeared in several Brit
ish and American journals. It treats of the 
evolution of the bedroom and of that now 
necessary article of furniture, the bedstead, 
in  Great Britain. It tells us, says The Medi
cal Record, that i n  the days of  the cave 
dwellers and through the various st.ages of 
savagery and nomadic l ife, d wel ling space 
was used for all purposes in com mon. It was 
not until  the wandering h unter had, so to 
speak, settled down that he saw the ad
vantage of putting aside a portion of his 
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d welling for sleeping purposes. The Briton in the 
time of the Norman era had a very fair notion of what 
constitutes a comfortable bedroom and bedstead, al
though his castle might be outwardly grim and for
bidding. The wal ls of the castle were thick and solid, 
thus securing a fair uniformity of temperatu re, while 
the downdrafts of cold air were modified by hangings 
of tapestry. For their bedsteads there was no need of 
hangings. The Saxon farmer, however, had to live 
under very different conditions. His house was of 
wood, and carpentry at that time was at very low ebb, 
so that the doors and windows were ill-fitting, and 
d rafts were the rule. This resulted in the evolution 
of that abomination of abomi nations, the four-poster 
bed ; and as Dr. Tait preferred to put it, " A  small 
apartment was constructed inside the bedroom in the 
shape of a fou r-poster h u ng round with curtains, into 
which a whole family m ust have crowded. possibly 
with the addi tion of occasional visitors." The conser
vative Britisher clung to h is t ime-honored four-poster 
until  the fifties, when occurred the dawn of domestic 
sanitation. The first step in the right direction was 
the introd uction of the metallic bedstead . 

... . . . . 
A m erican Inve ntion .. Abroad. 

The fact th at the U nited States is  the most profit· 
able field for the exploitation of useful inventions has 
taken a firm hold upon the in ventive minds of other 
countries, sa.ys Consul Albion W. Tourgee, of Bordeaux, 
France. The first thing a man does who has a new 
idea of  any sort is to seek to have it patented in the 
U nited States. This is specially true of in ventions 
pertai n i n g  to railroad appliances. French inventions 
are usually defective in the mechanical character of 
the means by which the end sought to be accom· 
plished is attained. This is, no doubt, due to the fact 
th at so small a portion of the population have any 
practical mechanical knowledge. Almost every man 

Fig. 2.-THE HORSE COMPLETE. 

in the United States knows the use of tools, and very 
many who have no lDanual occupation are fai rly 
skilled workers, and those who have i nventive gen ius 
are n ot ashamed to devote their leislll'e time to the ac
quirement of the technical skill necessary to prepare 
their working 1D0deis and perfect their in ventions. In 
France, on the contrary, such knowledge is considered 
derogatory to anyone in the higher wal k of li fe. A 
clerk will not close a sh utter nor dust off the top of 
the desk on which he works, since tha.t is the business 
of an " ou vrier " ;  nOlO will  a man who moves in good 
society permit  himse l f  to be seen carrying a package 
of any sort along the street. O n e  result of this ex
clusive use of tools by laborers is that French i n ven
tions usually h ave to an American a certain sense of 
awkwardness ill their mechanical application.  The 
idea may be a good one, b u t  there is very seldom any 
of the handiness which one finds in an American in· 
vention. MI'. '.rourgee cites a French i n vention which 
was brought to h i m .  It does not seem to us to be parti
cularly new, ttnd he says concerning it that whether ' 
the system is of p ractical i mportance or not, it serves 
to show how the U n i ted States is regarded by the in
ventors of Europe, who make haste to secure protec
tion u nder our law, so as to take advantage of the 
wonderful  market it opens to really meritorious de
vices. 

• •  e l  • 

THERE is a total enrollment of about 3,000 students in  
Cornel l U n i versity, consequently the class rooms, lec
ture rooms, and laboratories ' are overcrowded. This  
shows that Cornel l is  enjoying weH-deserved pros
perity. E xtensi ve add itions are contemplated. There 
are now 225. 000 volumes and 36,000 pamphlets in the 
library of the uni verSity. 

© 1899 SCIENTIFIC AMERICAN, INC.



DECEMBER 1 6, 1 899_ 
A NEW SAFETY VALVE . 

We give here with sectional and plan views of a new 
safety valve, for which we are indebted to La Nature. 

The plate submitted to the action of the lever that 
carries the counterpoise, fl, rests upon the top of 
a small cylinder, B, movable in a vertical direc
tion in the valve box. This cylinder carries at its 
lower part a transver8e piece, C. provided with two 
apertures, and into which is scre wed a vertical rod. 
T h is latter is connected through a n u t  with another 
rod, fl, which is fixed to a thin metall ic  disk, M. of  
w h ich the circumference is  clamped between the 
flan ges of the val ve box . Beneat h the d i 8k, M, there 
is  a double spiral spr i n g, H, which rests u pon a disk 
that can be maneu vered by mean s of a screw protected 
by a cover hinged to the bottom of the box. The base 
of the l atter is provided with an aperture for the pur
pose of revealing the ex i stence of any leakages of steam 
that might take p l ace t h rough the d isk, M. 

The regulation o f  t h is valve is a very easy matter. 
The surface of the d isk, M, is such that the pressure 
exerted upon it  by the steam is  eq ual to that exerted 
upon the cylin der, B, and t h e  rod , C. S u c h  pressure 
is  obtained by reg u l at i n g  the tension of the spiral 
spring by means of the screw at the bottolil . By act
i n g  upon th e n u t  that connects the rods, fl, the 
c y l i n der. B, IIlay afterward be brought into contact 
with the plate submi tted directly to the action of the 
lever carrying the counterpoise. 

S uch regulations w i l l  remain in force for pressures 
up to an amount determ i ned by the conditions o f  
eq u i librium adopted : b ut i t  w i ll no longer exist i f  the 
wei�ht, G, be changed or the lever rend ered station
ary. In fact, if the weight be i ncreased, the cyl i nder, 
G, w i l l  immediately descend, and the steam w i l l  es
cape. In l ike manner, if t h e  lever be fixed, the pres
�ure wi l l  cause the d isk,  M, to y ield and carry along 
t.he cyl inder, B, thro u gh the intermedium of the rod, fl. 

• • • • • 
A CALIFORNIA VERDE ANTIQUE QUARRY. 

BY PROF. CHAHLES F. HOLD�R. 
The question w he t h e r  we are advancing in  the me· 

c h a nical arts and great schemes of  engi neering is 
often suggested when we are con fron ted w i t h  the 
work of the ancients. The p yralll ids  are the most 
stupendous works of mart ever contem plated, and 

J C itutific �lUtricau. 
skeleton bore fifty or more straight marks-which 
m i gh t  have been the man's age - and were all that 
could be made out. 

Verde antique was val uable, and a search was made 
for the poi n t  of supply. Final ly Prof. Sch umacher, 
of the Smithsonian, d iscovered it on Santa Catal i n a  

A N E W  SAFETY VALVE. 

Island, which l ies off Southern California, in a local ity 
nal lled Pott's Val ley, about fifteen miles fro lll the 
l i ttle town of Avalon.  Prof. Sch umacher fo und on 
this  island a perfect treasure house, and carried to the 
National Muse u m  h u nd reds of objects representing 
the ancien t  Cal ifornia islanders. A l l  the is lauds of this  
group were i n h abited by a h ard y race t hat had camps 
in  every canon w h ere t h ere was watel', alld Santa Cata
l i n a  abo u n d s  in  k i tchen llI i d d e n s  and p l aces w h e re 
t hese peo ple l i ved.  T h at t h e y  were a cOIIJ l u erc i al 
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Race is shown by the 011 as they made, and they were 
the merchants w h o  supplied the races of Southern 
California w i t h  their pots and mortars or ollas. 

Prof. Sch ll l u acher's attention was attracted at Pott's 
Valley by the remarkable roek shown i n  the ' accom
panying i l l ustration, w here the scars of ollas that have 
been broken off by the islanders are plainly seen. The 
rock is  a lofty m ass of steati te that rises in the center 
o f  Pott's Valley, now called Empire Land ing. It  is  a 
land·mark from a long distance at sea, and is ovel'
grown and surrou nded with cactus and various kinds 
of vegetation ; indeed, the cactus hides a large portion 
of it-an almost impregn able chevaux de frise: The 
scars are circular and are the marks where the round 
ollas were broken off. The method of work was very 
primitive. the natives having only slate and quartz 
knives to work with.  With t hese rude implements 
they carved out, an object the shape of a cannon ball 
and as large as a football.  Gradually this  was p icked 
away until ,  final ly, i t  h u n g  by a n arro w stem, w h ich 
was broken off.  T h e  inside was then slowly dug o u t  
with t h e  same rude tools, and i n  t ime t h e  o l l a  acq u i red 
the smooth and often artistic form so fam i liar in all the 
museum collections. The common shape is round, bnt 
fine mortar sbapes three feet in  height were not un
usual. 

The writer 'some weeks ago went over this old man u
factory very ea.refully and fou n d  it  most i nteresting. 
Here was an aboriginal man u factory - an on t-door 
workshop-i n the immediate vici nity of  which were 
found verde an tique i mplements in  various stages frolll 
the olla j ust  out l i ned to the one t h at had been broken 
off leaving t h e  scars in the rock. I n  a word, the complete 
evol ution of the olla could be t raced here, especial l y  
a t  the head o f  Cottonwood Canon, back of Pott's 
Valley, w here verde antique crops out in ledges i n  
every direction. O n  many of these can b e  seen the 
work of the native carvers, while ben eath are the pi les 
and heaps of chips as they were left centuries ago. 

T h e  early Spa ll ish n avigators, Cabrillo and Viscaino, 
who d isco,-ered the island t h ree h u ndred years ago, 
de�cri bed the tine canoes of  t h e  natives. These, laden 
with ollas, crossed the Santa Catal i n a  channel, and t h e 
nativl's exchanged them for game and skins not found 
here. The present o wners of  the island. recogn izing 
t h e  valne of the ston e for cO l ll mercial p u rposes, have 

there appears to be noth 
i n g  new under t h e  s u n .  
Interest i n  irrigation i n  
the Southwest d a w n e d  
within t h e  past twenty 
years, yet in  Arizona and 
New Mexico there are 
traces of a civil ization so 
old t h at the llIind falters 
i l l  fol l o w i n g  it back.. W e 
see beds of stream s  cut 
t h rough m i les of country, 
even mountain ran ges, and 
a m aze of irrigat ion 
streams cross i n g  and re 
cross i n g  the land, made 
u n known ages in  the past 
years, so perfect from an 
engineering s t a n  d p o i  n t  
that t h e  experts o f  to-day 
are emptying t hem of t h e 
saud and debris of cent u 
ries a n d  using t h e m  a s  t h e  
arteries that shall  bri n g  
new l i fe to this  ferti le  part 
of w h at was the old A llie 

rican Deser t. E verywhere 
we fol low in the steps o f  
t h e  ancients, a n d  on the 
island of Santa Cata l i n a  
there is  an interesting 
il lustration of this. 

THE ROUND SCARS INDICATE THE PLACES FROM WHICH THE OLLAS WERE BROKEN BY THE INDIANS. 

followed out the Ill ute sug
gestion of the ancients by 
establ ishing at E m  p i r e  
Landing a sawing plant, 
opening u p  a val uable 
quarry and one that is  
unique, it  is believed, hav
ing no prototype at least 
in this country. T h e  " erde 
antique resem bles soap
stone in the c r u d e  rock 
a n d  would easi l y  escape 
observation. It is of d if
ferent degrees of hard n ess, 
and while so soft that it 
can be read ily worked, it 
has great ten si le  s t re n gth,  
its chief val u e  heing i n  the 
remarkable manner in 
w hich it can be worked . 
Almost every possi ble ou
ject can be made frOlIl it  
from a boat to a scre w. A '  
great value l ies in its i m i
tation when pol ished of 
the darker grades of mal'
ble;  and owing to i ts  cheap
ness and d u rabil ity it  is in 
demand aJ llong archi tects 
for m antles, l ining, electri
cal slabs, and w h ere a 
perfectly pol ished surface 
is r e q u i  r e d  with the 
strength of m arble. The 
ne w city hall of Los Ange
les and many of the fine 
buildings in that city and 
San Francisco are fi n ished 
in it,  the stone taking a 
rich polish, abo unding i n  
greens a n d  yellows, grays 
and black. 

When the whites first 
vbited Southern Cali
forn i a, they found in use 
amo n g  a l l  the main l a n d  
I lJ d i ans rich l y  shaped o i l  a,; 
or m ortars of steatite or 
serpentine, while scores of 
articles w ere formed of  
fi n er grades of the same. 
w h ich experts have pro
nou nced verde antique. 
I n  al most every gra ve ollas 
were fou n d .  and h u n d reds 
had been handed down 
an d were i n  t h e  possession 
o f  the Mexican descend
an ts of the Ind ians. T here 
were flat stones, perforat
ed to han g on pegs, quai nt 
ornamen ts, scu lpturi n gs of 
varions animals and tal l y  
st,ones 
t h e l ll .  
wri ter 
Island 

with l i nes cut i l l  
O n e  found b y  the 

at Santa Cruz 
on the breast of a SERPENTINE QUARRY AND MILL, SANTA CATALINA ISLAND, CAL. 

A visit to this quarry is 
most i nteresting. Here, 
eight or nine h u n dred feet 
above the sea, is  an elabo· 
rate plant an d a series of 
saws that are capa ble of 
cutt ing" out h u n dreds of 
feet of v erde a ntique a 
week. The rock is first 
bored i nto with a stealll 
roc k dri l l ,  a ulOderu i lll
provelll e n t  on the fl i nt 
c h i ps of the ancient o w u ·  
ers o f  t h e  soi l .  A series of 
borings make it an easy 
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matter to b re ak otI the slab, which is then by means 
of a h uge crane lowered u pon a car and run under the 
saws and blocked for c u t t ing. The terlll ba w would 
be m isleading to the laymau,  a� i t  is  reall y  a gang 
saw with b l u n t  surface, and worked b y  the steam e u ·  
gine m oves back and forth o n  the edge of  the stone, 
not touch i n g  it, but cutting by the grinding i n to i t  of 
a mass of  steel � h ot which are real ly  the teeth of the 
sa w.  The rapi d i ty w i t h  which this is  acco m plished is 
marvelous, and large slabs are cut out w i t h  ease-h uge 
slabs for the side o f  a wall ,  fronts for fireplaces, 
aq uari u m  sides or  plates, tiles for flooring, etc. All  
the tanks of t h e Geologi cal Station here were made 
from this stone, w h ich appare n t l y  sol ves the question 
of prod ucin� a c h eap but attracti ve a q uarium and 
one so far a� the t an k s  are concerned that can be built  
rapid l y .  T h e  stone is  c u t  i u to t h e  proper shape and 
s h i pped to Los A n geles, w here i t  i s  pol ished and ap
plied to  many p u rposes, and i ts de velo pment has be
come one o f  the val u a b le i n d u stries of Southern Cali· 
fornia. 

• • • •  
A NOVELTY IN RAILROAD COLLISIONS. 

'l' h e  pop u l ar intere�t w h ic h  a I'a i l road co l l ision pos
sesses is ,  no d o u bt, d u e  i n  pal·t to t h e  extraordi nary 
m an i fest a t i o n s  of power revealed b y  the .C I l I" iOUS and 
often grotesq u e  posi t i o n s  i nto w h i c h  the various e le
luents of the col l i d i n g  tra i n s  are t h ro w n .  A l though 
we do n o t  see the sol u t ion of the p o p u lar con u n d r u Ul 
a� to w h at would happen i f  the " i rres i s t i ble " were 
to strike the " i m movab le ,"  we do have au opport un ity 
to see h o w  t h e  h uge moving ll I ass of  the locomotive 
and i ts load seeks o u t  the l i n e  of l east resist ance and 
armnges i tsel f accordingly.  'r h e  con fused en tan gle·  
ment which is  known b y  the nalue of • .  rai l road w reck" 
assu mes i ts curious positions in accordance w ith strict 
ph ysical laws. 

Th e  accompanying view of a wreck, which occu l'l'ed 
recently on the Ch icago and Alton Railway, was repro · 
duced froll! a p h otograph ,  for w hich we are i ndebted 
to our esteemed contem porary T h e  Rai l way Age. O u r  
readers w i l l  u nderstand h o w  exceptional were t h e  re
sults of t h i s  co l l i s i o n  w h e n  we explai n  that the coal 
car. u pon wh ich the locomoth'e is  seen rest i n g, is not 
one of the cars of  the fi rst t ra i n .  b u t  was the fi rst car 
i lll mediately beh i n d  the locomotive of t.h e  second 
train .  T h e  c i rcll lll stances of the col l is ion were as 
fol lows : T wo heavy freig h t  trai ns h ad been sent out 
over the l i n es, with about fifteen m i n u tes' i n terval be
t ween t h elll. T h e  fi rst t ra i n  had been stopped at a 
tan k to take water, when i t  w as r u n  i n to by the second 
train,  w h ic h  was being h a u led b y  t wo e n gi n es and was 
running at the rate of  about twenty m i les an hour. 
T he l ead i n g  engine was fl u n g  to one side ()( t he track,  
a n d ,  turn i n g  cOlllpletely aro u nd, callle to a rest hfladed 
in the opposite d i rection from w h i c h  i t  had been 
travel i n g. The second engi ne, the one s h o w n  in our 
i l l u stration.  IIl llst, at the m O lllent  of the col l ision,  have 
been forced i n to the air  clear of  the rai ls  to a s u fficie n t  
height to allow a forty-ton coal car, w h i c h  was t h e  
lead i n g  c a r  of  the t rai n ,  to shoot for ward beneath it  
and catch it  as i t  fel l .  I n  no other way could the 
re lat.i ve positions, after the col l is ion,  of  the engine, 
tender and coal car be explained. As a m atter of fact, 
it is a comllion occurrence, where the l ocolllotives 
l lJ e et front to front in col l ision, for the engines to 

. rear squarely i nto the air and then fal l  sidewise 
or b e  thrown back u pon theil' own trai ns, The 
llIere momentulli of the t w o  engi nes alone would 
not acco m p l i s h  this 01' fling a locomoti ve,  as in 
the case o f  our  i l l ustrati o n ,  clear into the air ; 
but  we must re member that behi n d  the engines 
there i s  t h e  stored- u p  energy of, say, a thousan d
ton t ra i n  moving at the rate of twenty m i les an 
hOllr, w h i c h  would be amply sufficient to force 
the locomoti ve clear of t h e  rails.  

The engine h a v i n g  elected to travel o n  other 
wheels than its O W II ,  the w reck i n g  crew prom pt
ly accepted the suggestion,  and, after backing the 
end of  an e m p t y  coal car u n d e r  the fron t end of 
the e ! lgi n e, as shown in the i l l ustration,  the two 
cars with their novel freI ght w ere h a u led to the 
Bioo lll ingto n shops for repairs. The weight of 
the engine i ti  fifty tons,  therefore, the total load 
of the car, i n cl u d i n g  the coal,  was about ninety 
tons.  The bolsters were of  steel, and it speaks 
volu mes for the stren gth and general excellence of 
construction that i t  s h o u l d  h ave r"cei ved and 
carried such an unprecedented burden without m ate
r ial i nj ury. 

• • • 
Varlatlon� In 'Velght. 

'f h e  fol lowing table, which is given b y  W. W. Wag
staff in the last n u mber of Knowledge, i� i n teresting: 

Average. lb. oz. l b. oz. 
9 A. M.-Before breakfast 155 8 (losing 3 6) during ni((ht. 

10 A. M . - A fter 157 4 (gaining 1 12) 
12 noon.-·Beforc hmch 1 56 6 (losing 0 14) 
1 P. M.- After 1 57 6 (gaining 1 0) 
5 P. M . - Before dinner 1 56 12 (losing 0 10) 
6� P. M.-After 158 14 (gaining 2 2) 

By these figures it w i l l  be seen that an average per
son weighing 155 pounds loses 3 pounds 6 ounces dur-

� t itutifit �mtritJu. 
i n g  t h e  night a n d  that h e  gai ns 1 pound 12 ounces by 
b reakfast a n d  then that he loses about 14 ou nces be
fore l u nch,  t h at l u nc h  adds an average of  1 pound and 
then h e  aga i n  loses during the afternoon an average of 
10 o u nces : an ordinary d i n n er to h ealthy pertions adds 
2 pounds 2 o u n ces to thei r weight.  O f  course excess 
in eating and drinking w i l l  change these figures, but  
t h ey are i n teresting as averages.  

. ' .  I .  
A NEW FORM OF FIRE-ESCAPE AND LOWERING 

APPARATUS. 

To provide a s imple apparat us for loweri n g  o bj ects 
of  any kind grad ually,  wh ich apparatus will be partic
u la rl y adapted for use as  a fire· escape. is the purpose of 
an invention p1ltented by Edward M. C h rist ,  o f  Pine 

PERSPECTIVE AND SECTIONAL VIEWS OF THE FIRE· 
ESCAPE AND LOWERING APPARATUS. 

Grove, Pa. T h e  apparatus COllI pr ises essential l y  a 
sand cylinder w i t h  a valve out let, i n  w h ich cylinder a 
scre w-dri ven perforated fol lower is contai ned, ser v i n g  
t o  regu late the rapi d i ty of t h e  descent. 

Fig. 1 is a perspective view of t h e  a p parat us, the 
sand cyli nder being broken away to show the follower. 
Fig. 2 i s  a cross· section taken i m m ediately above the 
cyl i nder.  Fig. 3 i s  a cross-section take n through the 
bottom of the cyli nder. 

'fhe c y l i u d e r  and perforated fol l o we r  are s u pported 
i n  a frame i n  w h i c h  a w i nd lass is  m o u n ted. About the 
wind lass a rope is wound,  pass i n g  b e h i n d  all u pper a n d  
lo.wer rol ler  and i n  fro n t  o f  a centra l ro l l er, so t h at it  is 
bent out of t h e  straight co urse, as shown i n  Fig.  1 .  T h e  
shaft o f  t h e  w i n d l ass carries at o n e  e n d :.. be \' e l  gear 
mes h i n g  w i t h  a bevel gear on t h e  t h readed s h a ft of 
t h e  fol l o wer. T he bott,om of the sand cylinder as well  
as the fol lower is  perfol'ated, p ro v i d i n g  a n u m ber of 
ou tlets tor the sand. T hese o u t lets are normal ly closed 
by a valve plate, which is provided wi th openings 
adapted to register w i th the outlets in the cylinder 
bottom. 

The valve plate h as an extension or arm with which 

CURIOUS COLLISION-COAL CAR BRINGS HOME ITS OWN 

LOCOMOTIVE . 

a spiral spring is connected . servi ng to h old the valve 
p l ate i n  the position sho w n  in Fig. 3. One end of th e 
central roller is connected with t h e  arm, the other end 
of w h ich is  l oosel y held i n  a beari ng on the frame. 

When the parts are in their normal posi tion,  the coi l 
spri ng w i l l  hold t h e  va l ve pl ate o f  the sand cyli nder  
closed : b u t  w h en the rope is p u lled, the central roller 
w i l l  be t h ro w n  asi de, thus  s w i n g i n g  the.valve plate, caus
ing i ts openi n gs to register w i t h  the cylinder outlets, and 
perlll i tt ing t h e  sand to flow into a receiving pan. The 
follower cannot descend until the sand begi ns to run,  
and t h e  rapidity of i ts descen t w i l l  be regulated b y  
t h e  quantity of sand dropping into t h e  p a n  in a gi�en 
time. 

The degree of pressure on the rope automatically 
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controls the flow of sand.  The rot.ation of the windlass 
is reg u l ated oy the follo wer;  hence the rope, with the 
object to be lowered, is caused to descend grad ual l y. 
The re wi nding of the rope w i l l  s i m u ltaneously raise the 
fol lower shaft and return the fol lower to its  i n i tial 
position. 

• • • • •  
,\.utomobll e N e w  ... 

A representat i ve of a German firm p u rcha sed one of 
each make of several automobi les at the National Ex
port Exposition. He says he was attracted by t h e  
s u periority of t h e  b a l l- bear i ngs a n d  running gear 0 1  
t h e  Ameri can llIac h i nes. H e  i n t i lllates that t h e  s u pe· 
rior poi n t s  of the A merican mach ines w i l l  be taken ad
vall t age of, and w i l l  most p robab l y  be incorporated i n  
t h e i r  future o u tput.  

T h e  electric automobile recently covered the dis ·  
tance bet ween At lan t i c  C i ty, N e w  Jersey, to a point  
fO U l' l II i les west  o f  B e rl i n ,  Camden Couu ty, a d istance 
of fi fty m i les. T h e  rou n d  t r i p  was made at an average 
spee<l of 15 lII i les an hour, and a speed of 20 m i les 
a n  hOlll' was attained at ti llle�. The distance was 
carefu l l y  meas u red b y  three bicycles provided w ith 
cyclometers. 

A steam plow i n vented by Colonel Templer, R. R. ,  
D i rector o f  the �l i l i t ary Balloon ing and Steam Trans
port, has been g i \'en a t rial  near Aldershot, says 'fhe 
Mechan i cal Enginee r. a n d  f u l l y  carried out the obj ects 
for w h ich it was d esigned . It t h re w up a 4·foot i n 
trench lllent  at t.h e  r a t e  of  3 m i les an hour acro�s a very 
rocky an d rough cou n t ry, T wo of t h ese machi nes are 
to be shipped at. o n ce for use w i t h  the South African 
field force in stol'lll i n g  positions. The mach ine is  so 
arran ged- that it w i l l  t h r o w  up works on either the 
ri�ht or left, and so powerfu l  are the picks in  front of 
the plowshares that rocks and stones are split to pieces 
and h u rled u p ward. 

The Automobi le  Alm anaCl for 1900 and the Automo
bile Trade D i rectory is  soon to be publ ished by The 
A u tomobile  Magazi n e, of  New York, and w i l l  contain a 
l a rge amou n t  of val uable i n formation i nteresting to 
automob i l i sts, such as special reference to signs of the 
weather, moonlight tables, wind press u re�. Sta te ordi
nances, h ighway laws and d i rectories of all k inds. 
We see fro m sOllie of the advance statistics wh ich have 
been furnished us that there are 688 a u tolllobi les in use 
i n  the U n i ted Stat es, 01' about ten per  cent of those 
used i n  France, that n u m ber b e i n g  6, 546. No other 
cou n try, ho wever, can boast of  as m allY  a u tomobiles 
as our o w n ,  Belgi u lll com i n g  next w i t h  478 : then cOllies 
Gel'lll any with 434 and A ustria 403. G reat Britain h as 
4 12. It seellls that thel'e are 190 man u fact. u rers i n  the 
U n ited States, b u t, that of this  n u m ber o n l y  t wenty 
were in a position to deli  ver carriages' on Decenl bel' 1, 

1899. In France, on the con t rary, there are 702 m an u
facturers and 1 , 1 50 deal ers. 

• ' .  I • 
Lau rel 'V r eath ... 

It is an i nteresti ng fact that the large laure l  wreath 
which was presented to A d m i ral Dewey by the Uni ted 
States Senate was com posed of  leaves grown in A frica. 
T h e  wreath was about three feet in diameter and was 
made of silver lau rel leaves m o unted on a base of 

natural pampas grass. The leaves are pure si lvel' 
gray on both sides and are delicately veined. The 
leaves have a w hite metall ic  l u ster and an ex
q uisite softness of tone. The New York Trib une 
recently had some in terE'sting facts concel'll i ll g  
t h e  silver laurel .  I t  is looked upo n  b y  the natives 
of Africa as a sacred plant, and was used as a de
coration for festi ve occasions. Its beaut y  and simi
larity to s i lver h ave i n d u ced col lectors to send it  
t o  E u ropean cou n tries, and the i n roads on the 
grow i n g  stoc k have been so great t hat its ex por
tation has been p roh ibited, and the l eaves w h ich 
now come to E u rope and the U n i ted States are 
said to be sll luggled, the price in New York being 
about 25 cents a leaf .  By the prese ntation of t h e  
l aurel . w reath,  the CUstOIll estab l ished b y  t h e  
Greeks Ill any h u n dreds of years ago w a s  fol lowed.  
and by the cerelll o n y  Admiral Dewey becaule one 
of the host  o f  laurel-cro w n e  d ch aracters w h o  
figure i n  the chapters of h i story. T h e  laure l  of 
the ancients was d ark green and was the same 
hardy plant which is now found i n  abun dance 
i n  the Mediterran ean region and i n  the Can ary 
Islan d s. There were at least fou r sh rubs and slllall  

trees known as lau rel, 01' bay. The Lau rens nobi l is, or 
" Victor's laure l , "  known also as sweet bay, was one 
w h ich was u sed by the ancients for t h e  decoration of 
favorites. It  was a large leathery, s h i n ing, reticulated 
leaf and with axi l lary clu ster of yellowish - w h i te flowers. 
The fru i t  is ov.al, b luish-black i n  color and about a hal f 
inch long. It is not as common i n  Europe as t h e  
species of cherry laurel  or c o m m o n  laurel,  w h ich i s  
also fou n d  i n  t h e  United States. 

. . . , .. 
'fHERE were nearly 22, 000 d eaths i n  1898 from snake 

bites in India. Accord i n g  to The Medical Ne ws. the 
efficiency o f  the new seru m i s  n o w  fai rly well estab
lished , but the price of a bottle, w hich is $1, puts it 
beyond the reach of most of the victims. 
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HOW SCULPTORS CHANGE THE SCALE OF THEIR 

STATUES. 

Scul ptors do not always make a full- sized model of 
their work, but occasionally they do. At any rate, 
a l l l lost none of them actuall y do their own cutt ing i n  
lUarble. 'l'his is in trusted to highly skiiled artisans 
who do the work undel' their direction, and the sculp
to rs su perintend all of t h e  finishing touches and even 
occas iona l l y  do some of the work o n  face and hands. 
Tile actual cutting of the ston e is  a most ::iffic u lt pro
cess, requiring great ex pert ski l l .  I n  case a f u l l-sized 
IIl odel is  made, the scu l ptor sends i t to one of these pro

fessional marble cutters, w h o  roughly o u t l ines the 
bloc k .  The general o u tl ine is often given to the 
b lock before i t  leaves the lllarble q uarries i n  order to 
save freight. The rough carving is then done by the 
luarb le cutter, who so shapes the block as to give i t  
t he gen eral outl ines o f  t h e  figure t o  be reprod uced . T o  
effect t h i s  h e  d r i l l s  a seri es of holes in t h e  block, t h e  
depth of each o f  w h i c h  corresPQnds t o  a n  external 
point of the stat ue su pposed to be inclosed i n  the stone. 
A f ter a s uffici en t  n U lU ber of  the8e holes have been 
m ade, h e  re lllOves the e n t i re perforated portion , and 
w h at relll a i n s  gives t h e  bl'Oad l i n es of the statue. This 
focusing can be effected s i lUp l y  b y  means of a sel'ies of 
vertical cords aud the com passes or by a special i n stru- . 
mellt cal led the , .  sculptor's cross. " I n  the fi rst method 
a rectan g u , al' f rame is  sec ured over the head 01' top of 
the statue and from it depend a series of p l u m b  l ines 
a ro u n d  the 1lI0del,  and an exact l y  s imilar series depend 
from a frame suspend ed abo ve the marble to be 
c h ise led. These l i n es are llI al'ked with d i v isions start
i n g  from the f!'ame. In order to mark a dat u m  poin t  
of t h e  statue i n  t h e  Illarble, t he workman meas ures 
u po n  one of the guards its ve rt ical distance from th e  
plane of t h e  wooden frame, a n d  then by means of c o m 
passes i t s  hor i zon ta l d istance fro m  t h e  cord .  T h i s  
dOlle,  he places t h e  d r i l l  n ear t h e  correspo n d i n g  cord 
o f  the ro ugh block an d m arks u po n  the dri l l  the length 
of the hole w hi c h  h e  t h e n  bores u n t i l  t h i s  mark cOllies 
e ve n  w i th the cord, The end of the hole is t h e n  at 
the same dist,ance from the cord as the real poi n t  i n  
the model, w h ich has bee n ascertai ned w i t h  t h e  aid o f  
a co m pass. T h e  workman then operates i n  t h e  same 
way for a series of dat u m  points  which h ave been 
marked in  the m odel, so t h at fi n a l l y  the worklllan s uc
ceeds in deterlll i n i ng the gen eral scale and 
forlll of the stat u e  b y  mean s  of  a llI u ltitude of 
facet!', w h ich,  when the marb le is remo ved in 
flake',  � i \'es t h e  gen eral form of a stat u e. 

J C itutific jmttiCAU. 
A SWITCH-THROWING DEVICE FOR CARS. 

O ur il lustrations rep resen t  in perspective, sect.ion, and 
plan, a n ew form of s w i tch-thro wing mechanism, w h ich 
is operated by the m otorman or driver of  a car, T h e 
device is the i nvention of S w a n  Parson, N e w  Britain, 
Conn. In the platform of the car a foot-rod is verti
cally mounted in a b racket and provided at its lower 

PARSON'S SWITCH-THROWING DEVICE FOR CARS. 

end w i t h  a s w i tch-operat i n g  plate. The fclot-ro,] i s  
n ormall y held i n raised position b y  w ean s of a coiled 
spring. T h e  switch-operating p l ate , as s h o wn in F i g. 4, 
representin g  an i u verted plan view, co m p r ises t w o  
g uides h uv i n g  obl iquely-disposed ed ges c o n  ve rg i ng 
to ward t.he rear of the car. T w o  spring-pressed guide
fi n gers aTe p i voted in  a de p ress ion at the rear en ds of  
the gu id es. A po i n ted central gu ide is  located in the 
rear of the obl ique g uides and i s  adapted for  co n tact 
with p ivoted fi ngers . W h e n  in contact w i th the 
pointed gu ide, the fi n gers and correspon d i n g  obl i q ue 
guide form a straigh t l i ne.  The s w itch ·to n g n e  is pl'O
vided with a proj ectio n (Figs. 1 and 3) norm a l l y spri ng-
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rection. T he device it is evident will  throw the switch 
in either d irection,  without any difference in the opera
tion. E v en if the proj ection were not eng-aged by one 
of the oblique guides , the s w i tch would st i l l  be t h ro w n  
b y  a finger a n d  t h e  rear g u i de. 'fh� device can not, 
therefore, fail  in action . 

. 1 .  I • 

H y d ra ulic Ele vatol'" fo r t il "  EHrel Tower. 

M. R i bo u rt gi ves, in t he bulletin of Societe des I n 
gen ieurs C l v i ls, an acco u n t  o f  t h e  hydrau l ic  elevators 
for 1lI0 11I1t i u g to t h e  ti l'St 'tnd second platforlll of the 
Eiffe l  T o wer at the time vf the Paris Exposit ion.  
T h ese e l e vators are n o w  being constructed L y  the 
Fives-Li l l e  Company,  and w i l l  be i l l stalled in the east 
and west p i llars of the to wer, ass u ri n g  a total of 20,000 
persO I ls  per day.  'f hey are i nde pen de n t of each oth er, 
and th e Illotors of t h e hydra u l ic cy l i n ders are operat ed 
hy p U ll I pS p laced i n  t h e  south p i l lar of the towel'. T h e  
e l e v ator t r ll c k  � n pports t wo cabins  w h i ch w i l l  hold 50 
persons e ac h ,  T h e  wllole, w i t h  1 00 passengers, is to 
weigh o n l y  15 , 500 k i lograln mes . 'f he t w i n  h yd raulic 
cyl inders h a \'e  pisto n s  i n  lam i nated steel whose dia
meter is 400 l u i l i luet e rs, w i t h  a course of abo u t  17 m e
tprs. T h ese cy l i nders operate a series.of p u l leys, car
rying the w i J'e cables of t h e  e levator. For the ascen t, 
they w i l l  be fed by t. wo h i g h ·  press u re reservoirs, con
t a i n i n g water at a press ure of 50 a t mospheres. Upon 
the desce n t, t h e  water w i l l  be forced i n t o  a lo w-pres
s u re reservo i r  at 20 at mospheres by the weight of the 
e le v ator. T h e  t i lue occ il p ied i n  making the tri p  from 
the gro u n d  l e \-el  to t h e  seco nd platform, or t wice laO 
m eters, w i l l  be b u t  t wo lIJ i n utes .  About 500 horse 
power w i l l  be requ i red for the ascen t  of the elevator. 
For t h e  descen t, a hydra u l i c  bmke is to be used , 

. . . . ..  

The A u t o nl o b l l c  i n  A frica. 

One of the first proj ects for the use of the a u t o nlO
bile i n  Africa is  t h at w h i c h  has been rece n t l y taken u p  
b y  a French cO l l l pany,  t i l e  CO l ll pagn i e  de Transport a
t i o n  d u Sonda n FraIH;H i tiE.  A t reaty has lately been 
passed with the gO\'el' l l lll e I J t, per m i tt i ng i t  to e n gage 
i n  t h e transpo rtat i o n  of l I l erch and ise in S o u d a n ,  of 
w h i c h  the French possessions hold an i lIl portan t place. 
Bp ( ween t h e stat ion of Kayes, t h e  i i lll it of t h e  p rese n t  
ra i l road, a l ld  t h e N i ger, l i e s  a ti ( retch of country of  

abo u t  300 lu i l es, w h ich at p resent h as b u t  l i t t l e  
transportation faci l i t ies, a n d  i t  is  t h is gap 

' w h i ch t h e rie w cO l IJ pa l lY  proposes to fill u p 
w i t h  the aid of a ll to ll l O b i le,;,  w h ich w i l l  t h us 
j o i n  t h e  ra i l road to t h e  rig h t  ban k of t h e  
N i ger. T h e  v e h i c l es w i l l  be of a slo w · s peed 
pattern an d w i l l  fol l o w  a k i u d  of w i d e  grass 
road ru n n i ng t h ro u g h  t h i s part of t h e  cou n t ry ; 
t h is road , w h ile  i l ll p racticable i n  th e  rai n y  
seaSOll , i s  a t  o t h e r  t i l ll Ps q u i t e well  adap t ed for 
t h e  passage of a u tolll o b i les. A bo u t  fi fty w i l l  
be needed t o  s u pply t he demands of traffic. 
T h ese are now bei n g  constru cted by o ne of the 
l arge Paris factories. O n e  pecu l i ar ity of the 
service is  that C h i n ese are to be em p loyed as 
con d u ctors , these having been chosen because 
they are able to s u p port the cli lll ate of t h e  
region and are m o r e  i n telligent and capa b l e  
t h a n  t h e  nati ves. 

. , . , . 

'I' h e  C u rre nt S u p plement. 

T h i �  l l J ethod of proced ure is ad vantageo usly 
replaced i n  w a n y  cases by an i ns t rU men t cal led 
t he . •  sc u l ptor's cross, " w h i c h  is based on t he 
p l'i nciple  that a POill t is dpterlll i n ed by posi
t ion in space w hen we knolV i ts d i stance from 
th ree fixed poi n ts. T h e  appara t us consists o f  
two i ron rods at r ight angles w it h  each oth e l' 
and con n ected by a double  socket s imi lar to 
that of a marki n g  gage. T h e  vertical I'od h as 
a slider, w hich h olds at right a n gles an arm 
provided at i ts extre nJ ity w i t h  a bent point, 
and the lower 01' h orizontal rod is provided 
w i t h  two straight poi n ts. The extre ll l i ties of 
these th ree points const i t u te fixed poi n ts,  w i t h  
respect t o  w h ic h  the positions of t h e  d i fferent 
parts of the m o d e l  are determ i n ed, U )Jon the 
vert ical rod s l ides a socket,  w h ich, t h rou gh a 
ball  j o i n t, s u pports the bar upon w h i c h  is the 
exploring style,  The use of the i n s t r u l.:;ent 
w i l l  be seen fro m our i l l ustration,  for w h ich 
we are i n debted to Lect u res pour TOllS.  T h e  
w o r k m a n  selects t h ree poi n ts upon the model 
and t h ree correspond i ng ones u pon the block . 
The poi n t s  of the ap parat u s  are fixed once for 
all, so as to appl y themselves either u pon 
poi n t s  u po n  t h e  Illodel, or u pon the b lock, so 
t h at the th ree poi n ts llIay be determined w i t h  
t h e  greatest accuracy upon the rough - h e w n  
block. A fter fix i n g t h e  i ntermediate st vle-bal' "
i n  t h e  propel' posit ion,  one of th e  poi u r� of the 
1II0dei is  p u t  in coutact with t h e  style ; the 
sc re ws o f  al l  tho joi n ts are tigh ten ed , and then 
the i nst r U lnen t  is transferred t o  the b loctr. 
T i l e  latter is t h en chiseled a way u n ti l  the re
gion is reached u po n  which the poin t  of the 
s t y le is rest ing. T h e  three fixed points rest in 
t heir  places, The saIne t h i n g  is done for a 

METHOD OF USING THE " SCULPTOR'S CROSS " IN REPROD UCING 

STATUARY. 

T h e  c urrent SUPPLEMENT, No, 1250, is  a par

t icul.J.r ly  i t l t eres t i n g  n u m ber. .. The New Bre
m erhafen DI'Y Dock " is f u l l y  i l l u strated. T he 
an n u al add l'ess of t h e  Alllerican Soci e t y  of 
Mec h a n i �al E I I '! i n eers , enti t l ed • .  E n g i n eering 
in the U l r i l t'd Stat es Navy-Its Person nel and 
Materia l , "  b y  Rear · A d lll i ml George W. Mel
v i l le ,  U, S.  N.,  i s  con t i n u ed i n  t h is issue. 
. .  S u ggest io n s  as to I ll lproved App l i an ces for 
Launch i n g  S h i ps' Boats " i s  b y  Joh n Hp lop. 
. . Rece t l t  Excavations i ll Ancit'n t Baby lonia "  
is an i n tere;; r i n g  and t u l l y  i l l u st rate(]  arti c le. 
, .  T h e  De\'ploplll e n t  of Iron Mal!  n fac t u re i n  
the U n i ted S tates i n  t h e  Past Scventy · fi \· e  
Years " is  a II IOst i tu portant p a p e r  by Joh n  
Fritz. . .  A U n iq u o  Ilu p u i"e-W hepi  Gen erat i n g  
Plan t " is  also fu l l y  de;;c r i bed,  . . T h e  T rans
m ission of E lectr ical E tl ergy " is  an i l l ustrated 
article. " Geogra p h y , "  the add ress by Sir Joh n 
M u rray, preside n t  of t h e  section of geography series of POlIltS quite near each otill'r and ar-

J'auged over w hole surface of the model . 'f he mobil ity 
of the sockets and of the bal l and socket joint of t h e  
s t y l us-carrier permits of reac h i n g  a l l  t h e  regions of t h e  
stat u e  w i t h out changing t h e  pos i t ion of t h e  poi n ts, 
and this i nsures great accnracy i n  the work as a whole. 
Finally all the contours of the figure fi re d etermined 
point by point. The w0rkman becomes so expert i n  
the use of th i s  i ustrument that a scu lptor can confide 
his mode l  to h i m w i t h  a full assnr ance th at all  parts of 
it w i l l  be reprod uced w i th absolute fidel i ty. 

• I . . ..  
GUTENBF:RG i nvented pri n ti n g  by u s i n g  movable 

types, wh i le Merge nthaler, who also marked an epoch 
in the art of printi n g by h is i nvention of the linotype 
machine, virtually discarded them. 

pressed outwardly and designed to engage the switch
operati ng plate o n  the car, In order to throw the 
s w i tch the foot-rod i s  d e p ressed , so t h at the projection 
on the s w i t c h · t o n g u e  e n gages olle of the obl iq u e  guides. 
Let it be s u p posed that it engages the u p p e l' g u ide i n  

Fig. 4. T h e  obl i q n e  g u i Cl p  w i l l  t h ro w t. h e  s w i t ch toward 

t h e  ce ntral posi tion u ntil  the r rojection comes in con 
tact w i t h  the Il pper Srri n g-pre' .. e ,] fi n gel' i n  Fig.  4 .  
The fi n ger w i l l  therpbv be p u s h e d  back n n t i l i t  a s 
s u m e s  the posi t ion sh o wn by dotten l i nes and for l l l s  a 
con ti n uous guide for t h e  s wi t c h -tongue p roject i o n ,  

w i t h  th e u p per obl i q u e  gui d e  and lower edge of t h e  

rear gu id e. The tongue i s  he nce grad u al l y  t h ro w n .  
If the oth e r  fin ger were en gaged b y  th e  projection,  

the switch-tongue would be thrown in the opposite di-

of  the British Association, i s  concl u ded. 

C O li lentet.  
( l l lustrated articles I\re marked with an asterisk.) 
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RECENTLY PATENTED INVENTIONS. 

Engineering I m p rovements. 

DIFFERENTIAL PRESSU RE G AGE.-CHARLES B. 

HEINTZ, Cleveland, Ohio. Tbe purpose of this inven
tion is to provide a pressure-mdicator for engines, cylin
ders, pumps, by means of whIch I t  is possible accurately to 
determine the pressure at  both ends of the cylinder or in 
tne two pum p-chambers, so that in case of variation of 

. pressure eXIsting errors can be rectified by making nec
essary adj ustments 10 tbe valves. The indicator com
prIses a tube adapted to be connected at i ts ends with 
different pressllre su pplies. Pistons are fitted to slide in 
the tube and are spring·pressed toward the ends of the 
tube. A pOinter indIcates the variation of pressure 
against each piston. 

FURNACE.-JOHN L. BROWN and JULIUS R. TAN

NER, Allegheny, Penn. The furnace is of that class 
i.n which the grate comprises an endless conveyer 
mounted to travel ip. tbe fire· box Sf) as to carry the fuel 
mHform)y to the point of combustion. The in\'en tion is 
primar,]y concerned with tbe provision of a chain coo
veyer. A pair of rods Dulong, in cross-sectioo, are 
loosely mounted in t he chain . rrhe horizontal forks of 
the grate-bars are mounteu on tne rods, the bars being 
arranged back to back to prevent their displacement 
when in positiou . A coupl ing-link connects the rods to 
hold them from independent movement. 

IUecballlcaI Devices. 

TYPE·WRITING M ACHINE .-MAN UEL S. CARMO· 

NA, Mexico, Mexico. Two patents have been granted 
to tbis Inventor for a novel type-writer. In botb machines 
the same result is attained with somewhat differenl 

means. With only five keys. be obtains all  the cbarac
ters usuaily  employed in writing. so that tbe machine can 
be readily operated With one hand. The n umber of com
binations obtainable with these five keys is  tbirty-one. 
Two auxiliary keys are employed, by means of which 
tbirty.one additional cbaracters can be obtained twice 
over, so that the total number (If P081Si ble characters is 
ninety-three. The spacmg of the type is automatical ly 
measured, so as to correspond with each letter to l}e 

prm ted . enabl mg tbe form and size of tbe type to be 
varied at wi l l .  With the samp mach ine large and small 
le�tcr8 of Eng1i�h �crjpt! printing-letters, German, Greek, 
and Russian cbaracters can b<! used. Tbe writing is al
ways completely vls�ble. 

HaU ,vay-Contrlvances. 

SEAL-LOCK.-WEBSTER F. 'rRAVES, Nelson, Cana
da. Tbis seal·lock for railway-car doors comprises a 
carrier moving in a caeing and having a longitudinal 
slot. and beld st�tionary by a part carried by one of the 
members to be secured. A pin is held on the carrier 
adjacent to the slot ; and a pin in the casing enters 
the slot of the carrier when the carrier IS held by the 
parts of one of the members to be secured. Tbe two 
pins bold a frangible seal which IS broken when the 
carrier ie released. 

IU I "eellaneons I llventions. 

DISPLAY-CABINET FOR WINDOW· SHADES.

H ENRY MCGINNIS, La Salle, Il l .  I n sel ling window_ 
shades at re taIl, tbe salesman bas m uch trouble I1J 
properly exhibiting his wares. The sbaues, moreover, 
by reason of mnch handling. are considerably worn. 
The deVIce comprises a supporteu shelf having a series 
of lon�tudinally extending slots in one end, Rol ler· 
brackets sltde 10 the slot. ; and complementary roller
SUPP0l'ts are mounted at the other end of the shel f. In 
disl,layiog' the sbades, the shelf will be swung open and 
tbe shades pulled down in succession for exhibItion. 
Tbe body of the stoc� w i l l  be kept m pockets provided 
for it and wil l  be taken out only to fill an order. The 
different styles may each be prov ided with a separate 
pocket. 80 that it  is possible to tell at a glance how many 
'hades of any style are on hand. The stock will also 
be kept clean. even the sample sbades being kept in 
condition . 

DISPLAY D EVICE. - ADDISON P. S, DEEM and 
HA·RRY L. MINSKER. C harleston, W. Va. 'l'he in vention 
provides n deyice wbicb wil l  serve as a frame for picto
rial or advertising matter anrt a receptacle for matches, 
cigars, cigarettes, and pipes. or soap and combs, or pens 
and ink. The display-device is so constructed that 
the advertising matter may be chanj(ed. Tbe device may 
be bung lip or made to stand alone on a support. 

NON-REFILLABLE BOTTLE. - JOSEPH COLBAS 

SANI. Brooklyn, New York city. The bottle has a 
fragIle bottom over whicb a plug is located. The keeper· 
rod of a sealing device is passed through the bottom 
stopper to an engagement with the fragile bottom. A 

latcb-rod carrying a stopper is arranj(ed for locking en
gagement with the keeper-rod, the end of the latch-rod 
projecting from the bottle neck. When it is desired to 
empty the bottle, the end of the latcb-rod is sbarply 
driven down. whereupon tbe pOinted end of the keeper
rod W I l l  be forceu tbrough the fragIle bottom, the opell
ine; thus made being stopped by the plug mentioned. 
At the same time the neck stopper is carried down, thus 
unsea lme; the neck, 

BRICK-MOLD S A NDER.-ELSON T. BENNETT, To
w anda, Pa. In tbe oruinary brIck-mold sander it is 
necessary to feed the molds into the machine sine;ly, and 
at the proper time so that there will be no interruption 
in tbe feeding. It IS alio necessary to rap the boxes by 
hand in order to remove the surplus sand, and to feeu 
the molds by hand. The present i nvention renders this 
work antomatic, so that t,e feeding of the molds to the 
machine, rapping, and 8anding are mechanically per4 
formed. �rhe molds are supplied aa m ay be convenient, 
The automaticity of the operation of tbis machine dis
tin�ishes i t  from all ot.her hrick-mold sander., 

PROJECTILE OR D.'\RT FOR BLOW-GUNS. 

JOSEPH G. WHITTlER. Attica. Ind. 'l'he projectile is so 
constructed that it wil l  not only paSA through the gn n4 
barl't'l with �rcat vciocit,\' .  but travel trne to its course 
after leaviug the barrel . Upon strildng the target, the 
projeeti le w i l l  iwlent it  01' cl ing to it, HO that a mark will 
he left at tbe po i ll t of illlp<l"1.. 

1'AP. -CHARLES N.  DUNCAN. Ke wanee. III. 'l'be tap 
cOIlHi:-: ts of a I'ight4ang'ulariy slotted plug, one slot hei ng 
closeu at both enus alld the other being open at oue end. 

J , itu t ifi, jmtti'IU. DECEMBER 16, I�. 
A cutter-plate 'is i nserted laterally in the plug through 
the closed slot, a nd a second cutter-pI lite is inserted end 
wise through tbe open slot. Both plates fit togetber and 
reciprocall} lock each other and themselves in the plug. 
The improvement enables tbe tap to be inexpensively 
constructed. Various sizes and forms of threads can 
be Cilt with tbe same tap. The dies can be superseded 
by others or taken out and sharpened when worn. 

TOOL-HOLDER.-WILLIAM H. C. HARRISON, Wood
ville, South Australia. 'l'he Invention provides a means 
for carrying a set of independent bits in a socket. so 

that they cannot be mislaid, When required for use. 
any one of the bits can be quickly secured in the 
socket. The bits are hinged or attached at tbeir tang end 
to a rotatable sleeve, so that wben required eHch bit 
may be turned on its hinge and quickly affixed in the 
socket. The bit mny be returned to its initial position 
witbout being rtetacbed from the sleeve. The number of 
bits which can be carried is limited only by tbe capacity 
of the sleeve. 

FLOWER·POT STAND .-WILLIAM C. KRICK, Brook

lyn , New York city. The stand comprises an uprigbt, 
with the lower end of which legs bave swinging connec
tion, Above their pivotal points tbe legs have extensions, 
for engaging with the uprigbt. Adjustable arms for reo 
ceiving the flower-pot tray are pivoted to tbe upper end 
of the upright. The stand besides being firm and sub· 
stantial, can be compactly folded for transportation. 

FOUNTAIN-PEN.-BYRON F. MARSH, Eustis, Fla. 
The inventor has devised a fonntain-pen in which the 
feed of ink is regulated by the air-pressure within tbe 
reservoir or barrel of the pen. The pen-seut is formed 
with a longitndinal cavity in which an air-tube fits pro
jecting beyond each end of tbe pen-seat. 'l'he air-tube 
tills the inner portion of the cavity in the pen-seat and is 
firmly engaged witb tbe inner walls of the pen-seat plug. 
The onter portion of the cavity is enlarged at its outer 
portion to form an ink-reservoir. Tbe air-tube is form
ed with a longitudinally-extending external groove pro
VIding an ink-duct, tbe outer portion of the air. tube 
serving to hold the pen- point against the inner wall of 

the outer portion of the seat, 
WIRE FENCE.- HERMAN MARTIN, Vermilion, Ohio. 

The purpose of the in vention is to provide a wire-fence 
in which the running-wires wili be effectnally stayed 
against one another, thns preventing them from spread
ing. This end is attamed by means of a stay con
structed first i n  the form of an angular volute witb a 
crimp at each angle. 'l'he stay is applied to the running
wires by bending the crimps around tbe respective wire. 
and securing the ends to tbe top and bottom stays. 

BORING-TOOL,--LoRoN MITCHELL, Augusta, Ga. 
The tool is designed to bore apertures and form recesoes 
In the walls of the apertures, and is composed of a shank 
carrying a bit, In which shank a twisted shaft is mount
ed to turn. A n  auxiliary cntter is carried by the shaft. 
A twisted rod is fitted to move np and down in the 
shank-bore and engages tbe shaft whereby the longitudi
nal movement of the rod will rotate the shaft, The tool 
IS very si mple and by its means the operator can simul
taneously bore the aperture and the alJnnlar groove in 
the aperture. 

COMBINATION-TOOL.-RoBERT NEWALL, Quincy, 
Mass. The tool comprises a stock with an offset. Ad
jacent to the beveled side of the stock is a protractor, 
Two lugs project from tbe stock near one edge, equidis
tant from the center of  the protractor. A blade and Ii 
clamping-screw engage slots in the stock and blade to 
permit the adjnsting of tbe blade and stock relatively to 
each other and to clamp them togetber. The tool is 
readily transformed into an inside sqnare, T- square, 
depth·gage, set-square. external miter-square, internal 
miter-square, height-square, inside and outside bevel 
square, and external and mternal center-square, and pro
tractor. 

PAPER-BOX.-GRACE BARTLETT, Jamestown, N, Y .  

This paper box is especially adapted t o  the transpO/·ta
tion of flowers and is so constructed that the blossoms 
will not need a packing

' 
of tiBsue paper, moss, or other 

material, the arrangement of tbe body being such tbat 
the flowers will be prevented from moving. 

TOBAC00-PIPE,-BERNARD J, TEBBENS, Manhat
tan, New York city. The pipe is provided with a stem 
which may be reartIly blown out without disturbing the 
tobacco in the bowl, By reason of this arrangement 
the stem is always free from nicotin. The stem is 
formed with a seat for a val ve-plug, wbich is part of the 
bowl and serves to monnt tbe bowl revolubly on the stem. 
Tbe valve bas tbree paris, by the adjustment of which 
the stem is opened at its heel or placed in commnnica
tion with the interi"r of the bowl. 

BINDER.-HENRY T. WISE, Philadelphia, Pa. The 
device is especially designed for binding papers in files, 
wrappers, envelops, and like articles. 'l'he binder is 
easily manlpnlated to fasten the papers or documents in 
place in tbe file or wrapper, or to permit the closing and 
opening of tbe file or wrapper. The papers are arranged 
on a string inside of the wrapper and securely bound in 
place by a plate, The wrapper is held closed by passing 
the string arollnd it and securing the end to a tongue. 

FATTENING-COO? FOR POULTRY.-WALTER S .  

FURNAS, Lisbon , Iowa. T h e  coop b a s  a front wall 
hinged at its upper edge and swinging downward to 
close the coop and binding against tbe bottom thereof 
when closed. A trough extends in front of the wall, 
moves in and out of its path and holus the wall closeu 
whell the trough is closed, 

CHIMNEY-TO P.-CHARLES E. BU RRESS, 1302 N. 

Market Street, Wichita, Kan. The chi mney-top has a 
top-rim portion and a main portion below, adjustable 
laterally, and independently of tbe top.rim portion and 
composed of sections overlapping at their adjacent edges. 
The base of the chimney-top may be adj usted to fit dif
ferent sizes of chimneys, and the top is adapted to re
ceive a smokestack or pipe extending upwardly so as to 
obtain a better draft for a low chimney, 

WIIEELBARROW. -WILLIA M  .J. FREED, Eureka, 
UtRh, The barrow com prises a pipe bent at its middle 
to paS8 about t.he wheel and forming side bars anu 

hanule�. ero88-bars {'Olllled tlw side-bars. 'rhe wheel4 
axle i. received in  bl()(:ks about which clamping bars 
pas8. 'rhe frame. bar has all opcll i ng at one side to re
ceive the eud of the axle. 'rhe pri uci�al fentll rt' of  thit; 
wbeelbarrow is that it rests on tbe ground aud that it 

is larger, narrower, and deeper than the ordinary wheel
barrow. It is especially a mine-wbeelbarrow. Hince 
there are no legs, the construction is stronger and more 
stable tban that usually found. 

SELF-LUBRICATING SHEAVE.-SAMUEL MATT

HON, Brooklyn , New York city. The sheave is provided 
with a chamber containing oil and with a tube wbereby 
tbe pivot or spIndle is constantly lubricated while tbe 
sheave is in action. Since the feed is stopped wben the 
sbeave is idle, there can be no loss of lubricant. 

ACETYLEN E-GAS GENERATOR. - WILLIAM E. 
ROLES. Goldfield, Colo, The novel features of this in
vention are found in a water-tank arranged at one side 
of the gasomeler and containing a generator. A water
weighted displacement plunger is supported on one side 
of the counterpoised gasometer-bell and is movable in 
the tank, The plunger rise. and falls with the bel l . As 
it sinks it forces the water in the tank np into contact 
with the carbid; as the bell  fills. the plunger rises, caus
ing the water to fall away from the carbid. 

TROUSERS SUPl'ORT OR STRETCHER.-ARCHIA 
L. Ross, Port Chester, N. Y. This device consists of a 
supporting structnre in which are spaced parallel bars 
formed each of a single piece of wire having upwardly
extending loops for receiving a pair of buttons on the 
trousers. The bars also bave downwardly-extending 
loops alternating with and projecting below the up
wardly-extending loops. The trousers are properly sup
ported and stretched so that their shape is fully pre
served. 

UMBRELLA-RUNNER. -SAMUEL E. SMITH, Olean. 
N. Y. By means of tbis device the necessity of pressing 
tbe latch-spring with the thumb is obviated. The runner 
comprises an inner sleeve slotted for the passage of the 
locking-latch and surrounded by a concentric outer 
sleeve. 1'0 the outer sleeve a spring is sccured, carrying 
a fin�er.piece moving transversely of the rnnner through 
the outer sleeve and adapted to force the spring against 
tbe latcb. 

PROTECTOR FOR KEYBOARD-RAILS.-LEOPOLD 

BERNARD, Manhattan,  New York cit.y. To prevent the 
scratching of the keyboard-rail by rings on the lingers 
of the performers. the inventor employs a sheet of 
flexible fabric provided with hooks or arms extending 
over tbe upper edge of tbe rail and having their ends in
serted between tbe rail and the end of the keys. 

INCANDESCENT-MANTLE SUPPORT, - FRANK 

W. POLAND, East Liverpool. Ohio .  The purpose of this 
invention IS to provide means for preventing tbe dis
placement of incandescent mantles by tbe warping and 
sagging .  of the support under the intense beat. Tbis 
end is attained by constructing the burner-supporting 
rou with a transverse extension at its npper end, This 
extension projects into immediate proximity to or light 
contact with a stable part of the burner, so that shou Id 
the rod sag or buckle, tbis extension will bear positively 
against the .table part of tbe burner and prevent its 
displacement. 

Designs. 

STANDARD J<'OR COPY-HOLDERS .-LoUIS HUD
UIN, Loch iel , Arizona Territory. The standard is shaped 
l ike an in verted U and is provided with perpendlcularly
extending base-arms connected by a rod. 

CAN·OPENER. - JOHN A. !'LINT , Butte, Mont. The 
leading feature of the design consists of a handle ha ving 
a depending shank and a forwardly and downwardly 
cUrl'ed blade extending from the shank. As the operator 
bears down on the handle, the V-shaped back of the 
sbank serves as a fulcrum to facilitate the operation, 
As the blade is properly curved the cut extend� close to 
the edge of the can body. 

MONUMENT.-EDWIN O. TOWN SEN D, Zanesville, 
Ohio. 'l'be essential features of the design consist in a 
polygonal shaft with a dome cap and wings on opposite 
_ides of the shaft. 

STOVEPIPE-DRUM, -LoUiS S. I RGENS, Va l ley City, 
N. D, The design consists of a shell having spirally. 
arranged tubes w hich retard the npward movement of 
the heat and warm tbe air passing through the tubes. 

WINDOW·SHADE BRACKET.- JORN B. GILL, Ros-

well, New Mex. The leading feature of the design is 
found in two membe1'S at anj(les to each other, hav
ing a bottom plate at their j u nction. The bottom plate 
constitutes a stop which prevents the cutting of the 
lower sash. 

GAME-BOARD. - MATTHEW LECLOUX, Bayonne, 
N. J. The board has a central opening and concentric 
fields with defined spaces in the fleld�, one of tbe sraces 
in tbe outer field being of a different color than the 
other spaces. The game is played with a suitable object 
and is capable of affording considerable amusement to 

the players. 
CLAMP-BAND.-THOMAS W. G. COOK, Manhattan, 

New York city. The deeign consists of a flanged neck
band for lamp and gas-globe fixtures and provides a 
simple means for removably, yet firmly holding the 
globe in its socket. 

NOTE,-Copies of any of these patents will be furn
ished by Mum. & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and do;e 
of this paper. 

NEW BOOKS. ETC 

Tilt charoe I(rr inlIertion tmdtr this Ilead, is One Dollar a 
line lor each imerUon : about ewht word8 to a line. 
Advertisements must be receive<t at publicaUon office 
as early as Thursday nwrniWJ to appear in tile follow
ing week's issue. 

Marine Iron Works, Chicaa-o. Catalogue free. 
For logging engines. J. R Mundy, Newark, N. J. 
u U. S." Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co., Waterb'y . Ct. 
Pocket Folding Umbreilas. Grove & Stover. Luray . Vt. 
Handle & Spoke ;\!chy. Ober Mfg. Co . .  Chal<rin Fal ls. 0, 
Ferracute Macbine Co . •  Bridgeton . N. J . •  U. S. A. Full 

line of Presses, Dies, and other Sheet Metal Machinery 
Inventions develuped and perfected. Desi�ning and 

machine work, Garvin Machine Co, , 141 Varick St., N. Y. 
lIT Machinery for R. H" contractors , mines, and quar, 

ries, for hoisting. pumping, crushin�. excavating. etc.,  
new or 2d-haud. Write for list. WHits Shaw, Chicago. 

The celebrated " Hornsby-Akroyd I I  Patent Safety O i l  
Engine is built by the De La Ver/Z'ne Refri�erating Ma
cbine Company. Foc t of East 138th Street. New York. 

The best book for electrlCians and beginners in elec
t.ricity is . . Experimental Science," by Geo. M. Hopkins. 
By mail , $4. Munn & Co . . publisbers. 381 Broadway. N. y,  

FREE FACTORY SITES. 
To be DonaUd for ManufacturinQ Purposes at 

Erie. Pa. 
One hundred acres, very desirable location , an rail · 

roads. free to factory employing one thousand men. 
A lso ten other smaller locations. all central with good 
railroad facilities. Correspondence and inspection 
solicited, Address 

Douglas Benson, 
Sec'y Board of Trade, Erie. Pa. 

rr Send for new and com plete catalogue of Scientific 
and other Books for sale by Munn & Co. , 361 Broadway. 
New York. }I'ree on applicatiOn. 

1£.5 
HINTS TO CORRESPONDENTS. 

Name. and " ddre •• must accompanv all letters 
or no attention will be paid thereto. This IS for OUI 
information and not for publication. 

R e feren('es to former article. or answers should 
give aate of paper and page or number of question, 

I nq II iI'le", not answere(] in  reasonable time should 
De repeate<i. : correspondent> \ViII bear in mind that 
some answers require not a little research, and. 
though we endeavor to reply to all either by lettei 
or in this aepartment. each must take bis turn. 

B n  yer. wishmg to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufactnring or carryini!' tbe same. 

Sl,eela l "' r U l e n  I n forot a t l o n  on matters of 
personal rather tban general interest cannot be 
expected without remnneration, 

SelentUl e A m e ric a n  S n p p l e m e n t s  referred 
to may be had at the office. Pnce 10 cente eacb. 

Book. referred to promptly supplied on receipt 01 
price. 

1'I lnera l s  sent tnr examination should be distinctly 
marked or labeled, 

(777 1)  G. R. F. asks : Can you tpll m e  
what tanric acid is, o r  where i t  can be procured? A .  We 
do not klJow any snch acid as tauric acid, Tbere is a 
chemical called taurine, wbich was made first from the 
bile of an ox. It is an acid. Tbis may be the substance 
for wbicb you inq uire. Taurine can be bougbt at any 
wholesale druggist's. 

(7772) W. C. P. and others. -In q uiry 
has been made for further partculars regarding the use 
of persulphate of ammonium as a reducer for photo
graphic plates, Make a bath of ammonium persnlphate 
one part and water twenty or more parts. After fixing 
and thorougbly washing the negative to be reduced, place 
it in this bath and gently rock the pan til l  tbe reduction 
bas proceeded nearly far enougb . Next place the nega· 
tive for a few minutes in a ten per cent soi l ltion of so· 
dium sulphite. After thts wash it well and dry. Thi. 
reducilJg agent acts more strong-ly upon the silver in 
the deeper laye!'s of the film. and hence reduces the 
tbicker portion of the plate more than it does the thin_ 
ner parts of the plate. This is the especial advantage 
claimed for it. The original article appeared In the Bul
letin of the Photo. Club, Paris, 1898. 8, �. 

Answer t·o q uery 7744: If we take a 
clock spring of a given weigbt in its unwonnd 0,' natural 
position and immerse it in  a given amonnt of a given acid 
we find a definite amount of heat energy IS evol ved dur-
109 tbe cbemical reaction. Now, we know that after 
winding up a clock spring eacb atom of matter in the 
spring haR had a deflmte amount of external energy ap' 
plied to it during the process of winding and eacb atom 
of matter in tbe spring bas been distorted from its natural 
position. We also know that when undergoing a chemi 
cal change, such as takes place between the metal and 
the acid, each f\tom tendE! to assume or return to itA na
tural position, Wbile undergoing thi. chemical change 
the atoms, separating from each other, are gradually 
coming back to their natural position, and in doing this 
they evolve a definite amount of beat energy, 'l'he heat 
evolved in tbis manner is proportional to the energy ap· 

F. B E RGER'S FRENCH l\IETHOD. 
FranQois Berg-e l' .  New York, 
16mo. Pp. 1 71. 

I piled to the spring during tbe process of winding, There
fure. if  we apply a given amount of energy to a clock 
spring to wind it up, and immerse it in a given strengtb 

By of acid, the heat energy evolved will be that evolved by 
1899. the cbemical change which the spring and acid have 

undergone plus the heat energy evolved by the atoms 
when retnrning to tbei, natural position. From this it 
will be readily seen the energy applied to wind the 
spring is used to straij(hten out eacb atom of matter in 
the metal after the acid has released tbe atoms from their 
union in the state of a metal.-A. E. D ,  [The answer 
given above is the one which has been given over and over 
again to this qnestion. It is simply a speculation, based 
u pon tbe doctrine of the conservation of energy. We have 
never seen any report of measurements whicb proved 
that a coiled spring would produce any more heat wben 
diosolveu ill acid thull the same spring would produce 
if dillllolveu when u llcoiled .  'fi l l  this is  done the answer 
is a theoretICal olle merely. ulld does not settle tbe ques
tion �J'actieally. 'r lli:-t i� whut we fUcallt. by our formet' 
uote nouer No. 7744. -.EDS.] 

Tbe author is the well known teacber of the French 
language, and he has been particularly successful in bis 
chosen field, so tbat any system which he inaugurates is 
Bure to be Interesting, 

l\IANNHEIM A N D  ITS H ARBOR. l\Iann
heim. 1 899, 8vo. Pam phlet. 

'fhis i" an interestillg pamphlet prepared by the sta
tisticul office of the city ami is accompanieu by an ex
ce llent mup. The intend(�d erection of large factories in 
the lIeighborhoou of Mallnhei lll natura lly attracted the 
attelltion of foreign countries to the extraordinary 
economic advantages of Munnheim, aud this pamphlet i8 
i l l t.,lId"u to I!ive the English reader an excellent i<ie" of 
what has been done. 

© 1899 SCIENTIFIC AMERICAN, INC.



DECEMBER 16, 1 899. 

I N DEX O F  INV ENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

DECEMBER 5 ,  1 899. 

A N D  E A C H  B E A R I N G  T H A T  D A T E. 

I See note at end of list about copies of these patents. l 

A<1o ing mach i ne. "E. Le Fevre . . _ . . . . . . . . . . . . . • . . . . . • 6.'18.252 
Advert i s ing device, electric, J. Scott • . . • . . . . . • . . . . • 638.47� 
A i l' brake. J .  Shelton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • f.38,527 
A i l' compre8�or. J. H. Hopps . . . .  - . . . . . . . . . • . . . . . . . . • 6BS.4f;() 
A I f  CI1SniOIl , R. Aronstein . . . . . . . . . . . . . . . . . . . . . . . . . . .  638.374 
A if ' heating and agitating apparatus. E. Ii"'. Porter 638,272 
A i l' u nder pressure. apparatus for cooling and 

pu r ify l tlg . . J .  Geisellberger . . .  " . . . . . . . . . . . . . . . . .  638,a27 
A n ima l  tra)). S. Ruckersberg . . . . . . . . . . . . .  " , . . . . . . . .  6.18.476 
A�parug'u8 bunching apparatus, G. R. Houghton 638,4m 
r\ Lomizer, Cott & Loos . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.38.445 
A t omizer and nebulizer. C. J. Seltzer . . . . . . . . . . . . . .  638.481 
Ax l e  box dust guard, car, N. H. Davis . . . . . . 638,499, 6:{8.500 
Hal ing press. J. N. Newman . . . . . . . . . . . . . . . . . . . . . . . . .  638.644 
Basket, fruit picker's. A .  B. Hendricks. . . . . . . . . . .  638.332 
Battery. See Secondary battery. Storage bat· 

tery. 
Rearing, bal l ,  F. W. Engels . . . . . . . . . . . . . . . . . . . . . . . . . 6.'18,222 
Bearing slide, ball , C. C. Protheroe . . . . . . . . . . . . . . . .  638,373 
Bedstead, sofa. W. J. Kelley . . . . . . . . . . . . . . . . . . . . . . . .  038.4t-ifi 
Hel l ,  bicycle, J. Ramsay . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:l8,.20 
Bel l ,  ve locioede, F. Dick . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:l8,323 
Belts onto pul leys, device for running', C. Koch .. 638.515 
Bicycle, J. M. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'18.3IO 
Bicycle brake, C. J. Pihl .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638,271 
Bicycle frame. H. Laviers . . . . . . . . . . . . . . . . . . . . . . . . . .  638.300 
Bicycle pedal attachment, H. R. Sieverkropp . . . . 6:l8,619 
Bicycle pedal clip, li. A. Wheeler . . . . . . . . . . . . . . . . 638,407 
Bicycle saddle  coverings, binding for. W .• Jr. , & 

A. �" Meisselbach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'18.519 
Bicycle trolley car, J .  H. Talbot . . . . . . . . . . . . . . . . . .  6.'18,296 
Bicycles, etc . securing- device for, L. A. McCord . 638.353 
Bin. See (1')our bin. Grain bin. 
Binders. feeding device for seH. W. W. Wallace . 63R,531 
Board. See Plaster board. Whist board. 
Boat, folding, E. C. �'. James . . . . . . . . . . . . . . . . . . . . . . .  6.'18,:l:l8 
Bont motor. portable, G. F. Atwood . . . . . . . . . . . . . . . .  638,542 
Boiler. See Steam boiler. 
Boiler tube cleaners. mechanism for operatin�, 

Forsyth & Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'18,630 
Boiler tube cleaning apparatus. W. M. Faber, Jr ... 638,225 
Holt . See Buildin� bolt. 
Bolts or pipes. opening die head for cutting 

threads on. W. L. 'fobey . . . . . . . . . . . . . . . . . . . . . . . . .  638.299 
Bookcase. sectional. J. L. Davidson . . . . . . . . . . . . . . . . 638,381 
Bottle , non·refil lable. T. Hogan . . . . . . . . . . . . . . . . . . . . . 638.636 
Bott les with liquids, apparatus for fining, E. K. 

Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . .  638,4fi7 
Bowling al1ey and table. combined. R. Tscbenda .. 637.400 
Box. See Mail box. Miter box. Yeast powder 

box. 
Box. �Jlectrically controlled lock collecting or 

otber, F. Wil l iams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ 638,408 
Box fastener. H. M. Sheer . . . . . . . . . . . . . . . . . . . . . . . . . . . 638.648 
Box slide forming t ool. J. Hartness . . . . .  · . . . . . . . . . .  638.518 
Brake. See Air brake. Bicycle brake. Car brake. 
Brake beam, J. G. Lawler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'18,638 
Brake bead. shoe. and banger. L. B. Ferguson . . . . 638,229 
Bricks, etc . •  manufacture of. E. Willems . . . . . . . . . .  638.370 
Bridge gate, automatic, G. E. Grover . . . . . . . . . . . . .  6a8,633 
Brush and currycomb, combined. A. M. Wight-

man. . . .. . . . .  . . . .  . . . .  . . . . . . . .  . . .. . . . . . . .  . . . .. . . . . . . 638.305 
Buggy top jOint, R. D. Buchard . . . . . . . . . . . . . . . . . . . . . 638,552 
Building bolt, self lockin!" G. H. Dyer . . . . . . . . . . . . .  638,384 
Building, portable. W. E. Brock . . . . . . . . . . . . . . . . . . . . 638 .• 94 
BUrial casket. J. A. Shippard . . . . . . . . . . . . . . . . . . . . . . . 638,364-
Burner. See Gas burner. Lamp burner. 
Burning liquid fuel in steam generators, etc. , ap· 

paratus for. J. J .  Kermode. . . . . . . . . . . . . . . . . . . . .  638,340 
Bushing. outlet, J. L. Morgan . . . . . . . . . . . . . . . . . . . . . . . 638.350 
Bust form, J. Quigley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638.MlO 
Button collar, Austin & Craw . . . . . . . . . . . . . . . . . . . . . 6.,*,618 
Cabinet for storing and bandlIng groceries. sugar. 

etc .• Eustice & Blair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638,5fl9 
Cabinet. kitchen, L. Arnold . . . . . . . . . . . . . . . . . . . . . . . .  6.'18,37:l 
Cactus burner bood, L. W. Snowden . . . . . . . . . . . . . . .  6.18.650 
Camera, magazine. R. A. Grout . . . . . . . . . . . . . . . . . . . .  638.4.m 
Camera. magazine, R. H. TrumbuU . . . . . . . . . . . . . . . .  638,300 
Can. See Medicine can. Mi lk can. Oil can. 
Can cutting macbine, '1\ J. Richmond. Jr . . . . . . . . .  638,597 
Can top for fish or meats. D. Hennessy . . . . . . . . . . . 638,580 
Cane mill . G. W. Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:l8,b"2\l 
Car and pipe coupling, J. P. Shafer . . . . . . . . . . . . . . . . . 60'18,408 
Car brake, L. L. Logan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638,6il9 
Car brake. J. Sheltoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:J8,526 
Car brake, F. Tbeilengerdes . . . . . . . . . . . . . . . . . . . . . . . . . 638.6.)6 
Car buffer. railway, J. A. Hinson . . . . . . . . . . . . . . . . . . .. 6.'18,2.' 
Car construction, S. P. Bush . . . . . . . . . . . . . . . . . . . . . . . .  6.18.4% 
Car construction. B. O. Curtis . .. . . . . . . . . . . . . . . . . . . . . . 638.380 
Car coupling. C. C. Babb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'18.6fJll 
Car coupling. M. B. Giberson. . . . . . . . . . . . . . . . . . . .  . 6aS.b05 
Car coupling. W. F. Ricbards . . . . . . . . . . . . . . . . 638,357, 638.358 
Car coupling, J. A. Sample . . . . . . . . . . . . . . . . . . . . . . . . . . 638.281 
Car, protected express. H. L. Branstetter . . . . . . . . .  638.551 
Car side bearing. rai lway, J P Hatcher . . . . . . . . . . .  638.240 
Car side bearin�, railway, C. F. Huntoon . . . . . . . . . .  6.'l8,336 
Car t ruck fender, street. G. W.  Butterfield . . . . . . . .  638, •• 2 
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Card setting mechanism. F. H. Richards . . . . . . . . . .  638.275 
Carpenter's gage. S. Dean . . . . . . . . . . . . . . . . . . . . . . .  , . . .  6:18,446 
Carpet fabric. T. B. Dornan . . . . . . . . .  . . . . . . . . . . . . . .  638.410 
Carriage, cbild's, G. F. Perley . . . . . . .  . . . . . . . . . . . . . . 638,670 
Cnrrier. See Klevated carrier. 
Cart, barrel , H. F. Condon. . . . . . . . . . . . . . . . . . . . . . . . 638,215 
Case. See Bookcase. Cyclometer . case. Show 

case. 
Cash register. J .  Sharpe . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 638,286 
Casket support. D. W Mumper . . . . . . . . . . . . . . . . . . . . . 638.587 
Cbair. See Revolvmg chair. Tilting chair. 
Chair bead rest, 'I'. G. & L. Welcb . . . .  . . .  . . . . . . .  638,O:U 
Chairs. attachment for barber's or surgical, W. 

T. Pinckney . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  . . .  638.t)4;') 
Cheese cutter, E. S. Burt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638,377 

�g���: �: S: :l6���tsoi-i::: ·:::::.-:::: : ·  .. : : .·:: : .' .' : : : : �  �:� 
Churn and butter worker. combined, Ii'. E. Gil · 

more . .  , . . . . . . . .  . . . _ . . .  . . .  _ . . . .  . .  . .  . . . . .  . . .  . . .  t;'18,2.14 
Churn and butter worker. combined , D. T. Sharp · les . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . .  Has.i*�1 
Cigarette machine. J .  F. Brehm . . .  " . . . . . . . . . . . .  . .  638,212 
Citherus, device for facil i tating playing, F. Idin· 

ger. . . . .  . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . 638,248 
Cloth tentering machines. driving mechanism for 

chainR of. R. P. Winsor . . . . . . . . . . . . . . . . . . . . . . . . . .  638.006 
Clothes pin. F. S. Graves . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638,507 
Clotbes pounder, C. COllins . . . . . . . . . . . . . . . . . . . . . . . . i''18.2H 
Clutch, H. T. La Clair. . .  . . . . . . .  . . . . . . . . . . . . . . . . . . .  638,637 
C lutch mechanism, A. E. Norris . . . . . . . . . . . . . . . . . . .  638.66'9 
Coating material for decorating and building pur-

poses. G. Ii'. Collantier . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638.497 
Coffin, M. C. H. Nicolle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638,265 
Compensator, H. Bezer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638,210 
Concentratinjl table, W. G. Dodd . . . . . . . . . . . . . . . . . . .  638.3U 
Cooler. See Mi lk cooler. 
Copyinll press. W. Tbexton . . . . . . . . . . . . . . . . . . . . . . . . . 638,608 
Cork finis bing machIne. T. Thompson . . . . . . . . . . . . .. 6:iS.528 
Corset , M. L. Barcley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . &38,544 
CoupUn(l. See Car conpling. Car and pipe coupl. 

ing. Locomotive hInged coupling. 'rhill coup
ling. 

Crate. folding shippin", G. I .  Remer . . . . . . . . . . . . . . 638,.73 
Cultivator. straddle row. S. D. Poole . . . . . . . . . . . . . .  638,67 1 
Cupola furnace. M. Zippier . . . . . . . . . . . . . . . . . . . . . . . . .  &'18,541 
Current generator, alternating, T. H. Hicks . . . . . . . 63S.67Y 
Curtain pole. J. M. Wilbttr . . . . . . . . . . . . . . . . . . . . . . . . . . 638,488 
Curtain, roll . 1.1. J. Blades . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6a8.314 
Cushion. See Air cushion. 
Cutter. See Cheese cutter. 
Cyclometer case. A. F. Rockwel l .  . . . . . . . . . . . . . . . . . •  638.401 
Dental pliers. H. L. McKellops . . . . . . . . . . . . . . . . . . . . .  60'18,.68 
Diaphragm. Husted & Jones . . . . . . . . . . . . . . . . . . . . . . .  638.246 
Die. See Wood compressing die. 
Dhrester lining. J. Norton . . . . . . . . . . . . . . . . . . . . . . . . . . 6:"*3.26'7 
Bi=�I��
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Ditcbing machine, 0. R. SmIth . . . . . . . . . . . . . . . . . . . . . . 6'18,291 
Diving apparatus. J. E. Holland . . . . . . . . . . . . . . . . . .  638.335 
Diving purposes. air supplying device for, F. A. 
Doo�rg��:Yc:E: SmitJi: : ·. · .
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Draugbt equalizer. F. F. Tbil\ . .  . . . . . . . . . . . . . . . . . . . . . 6.'l8.H09 
Drinking fountain for fowls. E. Ross . . . . . . . . . . . . .  638,4!.12 
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638,576 

6.'18.282 
Electric generator or motor. N. W. Storer . . . . . . . . . 6.'18,� 
Electric heater. E.  E. Gold . . . . . . . . . . . . . . . . . .  638,236. 0ilB.388 
Electric Iigbting apparatus for vehicles. G. Hei· 

de\. . . . .  . . . .  . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . . . . . . .  . . . . . . 638,511 
Electric machine or electric motor. dynamo. G. 

Heidel .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 638.635 
ElectriC motor .""otrolUng system, F. B. Rae . . . . .. 638,522 . 

J c ieu tific �meticau. 397 

ORDINARY RATES. 
Inside PaKe, each insertion. - ,. � cents a line 
Back Page. eacb insertion, - - $1 .00 a line 

IY""Far same classes o f  Advertisements. Special and 
Higher rates are required. 

The above are charges per agate line-about ei�bt 
words per line. 'rhis notice shows the width of the Hne. 
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morning to appear in the following week's issue. 

St Foot power ar * Screw • • •  

• • .  cutting Lathes Automatic 
Cross feed 

9 and t I -inch Swing. 
New and Original Features 

Send/or Catalogue B. 
Seneca Falls Mfg. Company, 
6 9 5 Wator St. , Seneca FaI ls, N. y. �r:: N G I N E.&. FOQ :Y M A C H I N E.  S H O P  O U T F" I TS , 

� AT ' HE i) TOOL5 ANO SUPPLlES,'r,.'fi"' 
" s .  )(BASTIAN lATH[ co 1 �?������i ,S6 

Walwortb's 
Solid 
Di� Platt 

ur Price List on application to 

W A LWORTH M A N U FACT U R I N G  CO" 

tbt 

1 28 TO 1 36 F E D E R A L  STREET, B O STO N ,  M A S S .  

AN EXPERT'S INCOME 
is within easy reach of anyone who will study " be_ 
tween times." ThousandS of young men and 
women. prepared by us. cannot endorse too strong
ly our unequaled course of 

EDUCATION BY MAIL 
in El ectrical, Mechanical , Steam, 
Mining and Civil Engineering : Metal
lurgy, Art, Architecture. Practical 
Newspaper Work, English Branches, 
Stenograpby, Machine Design and 
Mechanical Drawing. Low price ;  
eaoy terms. Sent free t o  t!wse who 
enroLl now, a complete drawing outfit 
worth $11.10. Menti'm subjects you 
are interested in when writing to 
The U nited Correspondence Schools, 

154 Fifth Avenue, New York, 
for Catalogue No. 33. 

HIGH GRADE W��?N G  MACHINERY • Single Machines or Com
plete Equipments for 

Any Class of Work. 
Your Correspondence is Solicited. 

. . 

iT lllustrat"a�p��!�.��n�
nd Prices on 

ceo J . �. FAY &' CO. 
1 0-30  J o h n  St . .  CINCINNAT I ,  O H I O  

WORK SHOPS 
of Wood and Metal Workers. with
out steam power. equipped with 
BA R N E S '  FOOT POW E R  
M AC H I N E R Y  -
allow lower bids on jobs, and give 
greater profit on the work. Machmes 
sent on trial if d�sired. CatalOQ .Free. 

W F. &. J O H N  B A R N E S  CO. 
1 999 R U B Y  ST , ROC K FO R D  I L L .  

ARMSTR O N G ' S  No.  0 T H R EA D I N G  MAC H I N E  
Can be  attached t o  bench o r  post. 
Deshmed for tbreading the 
smaller sizes of pipe, iron 0:
brass, also bolts. Has two spe.eds, 
one tor pipe !-8 to 1 inch ; the 
?�gl�si��� P

i
U�e�� :ge 

2 ���e:r 
Armstrong adjustable dies. Otb
er attractive features. Send for 
M�;

u
b��� 1I;h�e�fr�s�fr�:f 

New York. Bridgeport. Conn. 

The Yan kee DR I LL GR INDERt 
1f�J[!��I�fz�0��il1�

w
;:��U t:�� i�

r
2!� be set for any size in a few seconds. Gives any desired clearance. Ful l y  guaranteed. 

'" Can't Grind Wron&,." Catalog .free. . 
G. T. EAME8 COMPANY, 0 '  

2bO .Asylum Ave., Kalamazoo, Mich. 

' SAVE �·Your FUEL 
wasted u p  chimney. U 

U:�G THE ROCHESTER RADIATOR. 
OOS'1' 5Z.00 AND UP. 

Money refunded if not satisfactory. 
Write for booklet on economy in heatinlr 
homes. 

ROCH ESTER RADIATOR CO., 
6 0  Furnace Street, Rochester, N. I. 

The Ness Automatic Switch 
Telephone System 

should be in every Factory. "'.,. arehous6, 
School. Hotel or Public Building where 
quick intercommUllicatlOn between Ooors, 
rooms or separate buildin�s is desired. 
Thorougbly reliable. Indorsed by the 
leading electrical engineers. 

iT Send for DesCriptive Book!et . .  S." 
The Holtzer-Cabot E lectric Co . ,  Mlrs. ,  

Boston (Brookl ine),  M ass. 
---
M A T C H  

"� Iectrical apparatu!';. binning post and connec-
tion for. A .  FiAcher . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . 638.230 

fiilectrical exchange, A. �. Keith et al . . . . . . . . . . . . . .  638,249 
Electrode and making same, 1. h Roberts . . . . . . . . . 638,278 
Elevated carrier. P. G. Strickler. . . . . . . . . . . . . . . . . . .  638.366 
Elevator. See Electric elevator. 
Engine. See ltotary engine. Turbine engine. 
Engine, W. B. Brown . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . 638.318 
Engine, G. D. Bumpus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 638.624 
Engine safety device, Corliss, Bradbury & Wash· 

ington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638,621 
Engine vaporizer. explosive. B. C. Vandusen . . . . .. 638.529 
Engines. combined dist.ributer and regulator for. 

explo.ive. E. Bri l l ie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638.«0 
Engraving machine, pantograph. H. O. Fladva . . &J8.411 
Evaporator, fruit. D. M. Ellsworth . . . . . . . . . . . . . . .  638,325 
Exercising apparatus. electric. C. L. Fortier. . .  . . .  638,232 
Fabric. See Carpet fabric. 
Faucet and trimmings. basin, J. Totham . . . . . . . . . 638.611 
Feed table attachment, C. G. Harris . . . . . . . . . . . . . . . .  6.18.634-
Fence post metal base. O. M .  Knox . . . . . . . . . . . . . . . .  638,583 
Fence stay att.J.cher and spacer, wire, G. W. Wil-

Iiams. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638.371 
Pence stays. frame for forming wire. C. E. Win-

trode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638.613 
Fence tool. wire. J. E. Boynton . . . . . . . . . . . . . . . . . . . . .  63R.550 
Fender. See Car truck fender. Ship fender. 
Filter, J. Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638,663 
Fire escape, H. C. Karpenstein . . . . . . . . . . . . . . . . . . . .. 638,465 
Fire escape and alarm, combined, V. & E. V. 

Scbirmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638.600 
Flour bin and spice cabinet. combined. D. E. 

Wiseman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.38,433 
Flushing apparatus for bowls. tanks. etc .• If. Bur· 

ger . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638, •• 1 
Fly screen attachment, A. G. KaIl . . . . . . . . . . . . . . . . . . 638,395 
�·Iy trap, J. L. Boone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638.438 
Fountain. See Drinking fountain. 
Fruit or vegetable cleanBr and grader. J - Mann .. 638.585 
Fuel, artificial, H. M. Van Etten . . . . . . . . . . . . . . . . . . . . 638,612 
Furnace. See Cupola furnace. 
Gage. See Carpenter's gage. 
Game, C. K. De WoU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638,220 
Game, marble, C. R. Bennett . . . . . . . . . . . . . . . . . . . . . . . . 638,.36 
Garden tool. D. A. Downing . . . . . . . . . . . . . . . . . . . . . . . . . 638,382 
8:�rg���:�������:s�:;;�te�o�t��a
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Gas burner, incandescent . L. Stiassny . . . . . . . . . . . . .  638,652 
Gas, generating acet.ylene, E. J. Dolan . . . .  _ . . . . . . . . 638,448 
Gas generator, acetylene, F. M. ComstOcK . . . . . . . . .  638,444 
Gas generator, acetylene. D. Genese . . . . . . . . . . . . . . .  6.'38,;)28 

WILLIAMS' SOAPS SOLD EVERYWHERE, BUT SENT
BY MAIL  IF YOUR DEALRR DOES NOT SUPPLY YOU. 
Williams' Shaving Stick, • • 25 cents. 
Oenuine Yankee Shaving Soap, 10 cents. 
Luxury Shaving Tablet, . • • 25 cents. 
Williams' Shaving Soap ( Barbers'), 
Six Round Cakes, I lb., • • • • 40 cents. 
Exquisite aIsofortoilet. Trialcake for 2c.stamp. 

The] .B.WILLIAMSCO.,Glastonbury,Conn. 
LONDON : 64 GREAT RUSSEL1.8T., w.o. SYDNEY: 161 CLARENCE ST. 

lias generator, acety lene, Hold & Rose . . . . . . . . . . . .  60'18,.5� 'il ,;  N I e K E  L Gas g-enerator. acetylene. H. P. Schaefer . . . . . . . . . . 688.599 as ::S  
Gas generator. acetylene. W .  W. 8wett . . . . . . . . . . . . 638.483 Q � AND Gas
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Gas, making. M. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638.485 Q � A d " t . I Gas meter/C. W. Hinman . . . . . . . . . . . . . . . . . . . . 638,457, 6;18,458 �'" pparatus a n  wa eTia . 
Gas motors and gaR producers. coupling, M. Tay- . _ .offi THE 

lor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638,fJ55 .. - & VanWinkle  
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Governor, combined speed and pressure. J .  W. .. CROOKES TUBES AND ROENTGEN'S 
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.:: ....... -.. :: .. ::::::::. -: ... �:M5 Photography.--The new photography as p�rformed b· 
Grain bin subdivision. n. A. Robinson . . . . . . . . . . . . . 638,279 the use of Crookes �ubes as a source of eXCltatlO&. A (I 
Grain dryin/Z apparatus. Tweedale & Harvey . . . . . 638.4� �[�:i.

C����'is�f?e
i sJ'.

cIfj';!':FJ?:t.M.:f�.�A
7
�
q��'i.4'.t Grate, rocktnl!, W. R. Park . . . . . . . . . . . . . . . . . . . . . . . . . 638,3§5 9 0a . 908. 1 0a O. 1 0 ;. 4 .  l O a ;") .  1 0a6. 1 Oa 7 ,  also qr�te! stokIng, �I. Benton . . . . . . . . . . . . . . . . . . . . . . . . . .  fF.38,659 SCIENTIFIC AMERICAN, NOA . .,., 8, 1 0  and 1 4- ,  Vol. 74. qrlndmg m�chme, E: Werner . . . . . . . . . . . . . . . . . . . . . . 6a8,4�n These profusely i llustrated SUPPLEMENTS contain 8 Groove cuttmg machIne, J. B. Durst . . . . . . . . . . . . . . . �.4W most exhaustive series of articles on Crookes tubes and 

8�g'ci��g���':i-i: ·Bev·an�·":::.'. : : : : � : : : : : : : : : : : : :  �:�tl tbe experiments performed �ith them. Among t.belll 
�ullcot�on . . hydraul ic conveyor for. J . Selwig . . . . 638.641 ;��� �:ll�
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�O !:i�ft��·tg:\:�I�I!. ({Ull.  rnagazme, A. Alfso� . . . . . . . . . . . . . . . . . . . . . . . . . . .  638,677 and wbich are now again exciting attention in connec: Guns. extractor mechanism for breakdown. \V. tion with Roentgen's photography. Price 10 cents each. 

Ha�{u��vJ��'l!°'"knigJit: : :  : : : : : : :  : : : : . : : : :  : : : :  : : : : : : :  llM:m To be had at this office and from all newsdealers. 
Handle. See Saw handle. 
Harrow, E. E. Whipple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6a8,536 " WOLVER I N E " G AS AND G AS O L I N E  Harrow attachment. J .  P. Duvall . . . . . . . . . . . . . . . . . . . 638.31;3 
Harrow, disk, Hunt & Friberg . . . . . . . . . . . . . . . . . . . . . .  638,514 
Harrow, spring tooth. F. J. Henry . . . . . . . . . . . .  _ . . .. 638,513 
Harvesting or other machines. draught atta.ch· 

ment for. W .  R. Newton . . . . . . . . . . . . . . . . . . . . . . . .  638,592 
Heater. See Electric beater. Water heater. 
Heel attachment for boots or shoes. rubber, C. 

8. �'er"uson . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  6:l8 ,228 
Heel compressing machine. C. H. Fogg . . . . . . . . . . . . 638,664 
Heel for boots or shoes, adjustable Circular. rr. 

T. Marsbal l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0ilB.347 
Hide splitting machine, F. Wayland . . . . . . . . . . . . . . 6.18,3H8 
Hides, treating. F. Wayland . . . . . . . . . . . . . . . . . . . . . . . .  638,X69 
Hinge for lidR, thumb lever. H. J. Deitzel . . . . . . . . .  638,219 
Hoof parer, M. Dapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.,8.218 
Il�b� ��grc��:
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Hubs. pattern for casting metal . S. C. yost . . . . . . . .  ti:i8.616 
Ice makmg and cutting machine. C. B. Harris . . . 6:-l8.577 
Incubator, E. W. Andrews . . . . . . . . . . . . . . . . . . . . . . . . . 638, ROO 
Indicator. See Mail box indicator. 
Insole sl itting and channeling and lip turninjl 

machine, A. E. Johnson . . . . . . . . . . .  . . . . . . . . . . . .  6.'l8,394 
Iron. See Sad iron. 
Jar holder. frUlt, J .  H. Robeson . . . . . . . . . . . . . . . . . . . .  63Il,646 
Joint. See Buggy top jOint. Hail jOint. 
J oint permItting of independent rotation of the 

two parts. J.  R. Davis _ . . . . . . . . . . . . . . . . . . . . . . . . . . . 638,564 
Joints. method of and apparatus for forming tu-

bular. C. V. Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638,55. 
Key operated machines, actuating mecbanism 

for, D. Murray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638,591 
Knife. See Pocket knIfe. 
Knotter. Hindley & Harding . . . . . . . . . . . . . . . . . . . . . . . .  6.'18,243 
Lamp, acetylene gas g-enerating, E. J . Dolan . . . . .. 688.449 
Lamp, acetylene gas generatinJZ. H. Eldridge . .  " 6.18,221 
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Lamp cbimney attachment. R. W. Walmsley . . . .  638.302 
Lamp. electric are, E. H. Belden . . . . . . . . . . . .  6:38,545. 6BR.54!i 
Lamp. electric arc. G. Heidel . . . . . . . . . . . . . . . . . . . . . . . .  6;{8.512 
Lamp, electric arc, �. P. \Varner . . . . . . . . . . . . . . . . . . .  (�'i8.4aO 
Lamp, electric arc. E. Woltman . . . . . . . . . . . . . . . . . . . .  6.%.614 
Lantern, J.  H. Stone . . . . . . . . . . . . . . . . . . . . . . . . . .  638,294 , 6:18.05;) 
Lasts. lock for hinged shoe. }I'. O. 'rhompson . . . . . .  638,297 
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HOIST. It is 
s a f e. s i m p l e. 
strong. and built 
e s p e-c i a l l y  for 
service far from 
factory. W·rite 
for cat . S. A. 

EN G I NES ,  �JdATJ��fNRE� 
'I'b e " Wolverlne ;J is the only re .. 
versible Marine Gas En�ine on 
the market. It is tbe Hghtest en_ 
gine for its power. Requires no 

l i censed engineer. Abso
l utely safe. Manufact'd by 

O LV E R I N E  M O T O R  W O R K S .  
1 :l  U n roll Street,  

O R A N D  R A P I D S ,  M I C H .  

This b.-a.te WiIld, Steam, o r  Horee Power. 
We offer the W E lI!!!oT I Ht 2� actual horse power 

GAS E N G I N E  
t 1 50. less 1 0  per cent discount for c�8h Bui l t  intercha.ngeable plan. B u i l t  of bt'st materi:rl. 

;\Iade i n  lots of 1 00 therefore wt' CI!.Il make the pri_�·p. 
Boxt'd lor shipment. weight son Ibs. Made l o r ( n' 
or Gasoline Also Horizonta.l Engines. 4 10 :-;\ . II I ' 

WEBSTER MFG. CO •• 
1 0' 4  West l�tb St., Cbicago . 
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Leather grating machine. J adicke & Wiener . . . . . .  638,337 'rhe maximum of strength, Leather staking mn('h ine. F. C. KimbalL . . . . " . . . . .  tiRS.250 durability and safety, with Ledger or file , 1008e leaf. J .  W. Amrath . . . . . . . . . " 638.208 the minimum of cost that Lift for asphalt, pte., C. L. Cummings. . . . .  . . . . .  1;38,b"26 describes our HOISTIN(;; Lock. See Door lOCk. EN (;} I NES tor uperation on 
Lock. R. S. Bowen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . 6:i8,4B9 Gasoline Distillate or Crude Locking device, desk, J.  P. Fa'!ge\ . . . . . . . . . . . . . . . . .  638.22(; , Oil. F.very part of the en-LocomotIve hInged couplmg, Ii lynn & Sherman . . 6.18 231 I gine is interchangeable. Soon 
tgg�· �'I:io���i��
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r 'We�d Loom warp stop mution. H. O. Draper . . . . . . . . . . . . .. 6.18J;67 ! at once for free cata.lm;l'ue. Weber Gas & Gasoline 
I.oom warp stop motion . . J .  H. Nortbrop . . . . . . . . . . . 638,.�9a I Engine Co., 402 S. W. Boulevard. Kansas City, Mo. 
Mail bag catcher and deliverer. F�. Walter . . . . . . . . . 638,487 
Mai�.:'�o��C&if!l�fire���
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n .
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.
erin� . �

p��J:���t f.'18.352 M I ETZ &. W E I S S  Mail box. B .  F. & A .  C. Brockmeyer . . . .  . . . . . . . . . .  638,on K E R 0 S E N  E Mail box indicator. W. C. & L. Lemkuhl . . . . . . .  n.�.584 
Mall collection saCK. B. F. & A. C. Brockmeyer . . .. 6.'{8.623 
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. . . . .  :: g:m and GAS Engine 

Measuring apparatus. l iquid. H. Berger . . . . . . . . . . . . 6a8,2O<J The most economICal power 
Mechanical movement. pattern operated M. E. known. A bsolut�lb safe and 

Greenhouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . €33.57.'1 reliable. RU
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Met:.:: · ·See ·Gas meter. · R"la':y ·met';': .
. 
Water 

638,274 andsli1&s!;ariiii¥s;
s. 

Mil::'��'i{cream, preserV1l1g, J. Russell . . . . . . . . . . . 6.'18.283 1 2 8- 132  Molt St .• New York. 

�U� ��gje�·�g�
e
:;aior·:A·: L� Stone : : : . : : : : : : : : � : :  �:� Lonfo!�f.'!'IR't��:, ParIs. 

Milker, cow, W. M. Mehring . . . . .  638.6<10 
Mill. See Cane mill . Windmill. GERE GASOLINI:' ENGINES Mining apparatus, P. Schnetter . . . . . . . . . . . . .  . " . . . .  6.'l8,285 L.: 
Mining sbovel . F. D. Koch . . . . . . . . . . . . . . . . . . . . . . . .  6.'18.681 8 1 M PLEST BOAT ENGINES MAOE 
Miter box, 'I'. Bootsman .. . . . . . . . . . . . . . . . . . . . . . . . . . .  638.6'20 • C BI N'·· OPEN BOATS Mop or brush holder. H. C. Woodwort.h . . . . . . . . . . 638.53U �ijil� .. i!"'i IN&INf CA6T1NU. BOAT r'RAMe6 
MO

i�:m�.:'�'!,�;:::y °tf.
a
�

d
N�r,r.�';

t
.
us .f�� .��a��: 638,266 . 6 to.M.6fRE YA'"l;:.NCHWk.I. 

Motor. See Boat motor. Tool motor. N [ W ' Al': ,.. OR 4 STAMPS '- 6 RAUD AAPJOS. M I C M I G A N. 

Mower rol l ing bearing, lawn, E. W. McGuire . . . . . .  638,262 
Music box and exchangeable music disk, M. 

Schluss . . . . . . . . .  . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . .  638,525 
Music box sounding and damping mechanism. M. 

Schluss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638.5U 
Musical instrument. automatic, M. S. WriJ{ht . . . .  R38.tH5 
Musician's finger strengthener. V. M. Griffin .. . . . .  6.'18.6.1'2 
Nail. C. S. Farrow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638.386 
Necktie fastener. Breves & Capouch. . . . . . . . . . . .  . 638.660 
Oil can, J. B. Barnes.. . . .  . . . . . . . . . . . . . . . . . .. . . . . . .  . 638.678 
Oiling and .indicator operating mechanism, A. K. 

Mansfield . . .  . . . . . . . . . . . . . . . . . . . .  . .  . .  . .  . . . . . . . . . . . .  638.518 
Optical appliance. E. C. Bridge.. . .  . . . . . . . . . . . . . . . .  638.316 
Ore concentrating machine. 'i'. S. Ridge . . . . . . . . . . .  6.'18.276 20th C E N T U RY ELLECATURONVCAPHOR 
����Ii'.;:�::;��:r;ig,gw�·�: ::�:����ga.t : : : : : : : : : : : : :  �:�� 1 
Pad. See Sales pad. Tbis Ideal Gentleman's Launcb. elegantly finished 
Pai l .  Betzoldt & Schubert . . . . . . . . . . . . . . . . . . . . . . . . . 638,547 simple, seawon:hYJ safe. reliable. Seats 8. Speed 6 
Pan. See Saucepan. miles. Guaranteea for on .. year. Price 1200.00. Order 
Pnper boxes, machtne for attaching fly strips to, now, avoid SpriIlli{ rush . Send 10 cents for handsome 

C. W. Hobbs . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  638,413 76-page cataloaue of Steam and Sail Yachts. Launche •• 
(Cantinued 00 page 398,) �c"�lli§tn!i';., \!�I3,ER�2tlE, Wl��-

© 1899 SCIENTIFIC AMERICAN, INC.



I titutifit jmtritau. DECEMBER 16, law. 
Paper frinlling machine. C. Schumanu . . . . . . . . . . . . 638,361 Pen attachment. K W. Cameron . . . . . . . . . . . . . . . . . .  638,556 Perforatinl! mach ine. F. W. Hedl/eland . . . . . . . . . . .  63R.242 Phonograph ,  1"" Hosent hal . . . . . . . • . . . . . . . . . . . • . . . . . .  6HS.m4 Phonographic record cabinet. C. M neller . . . . . . . . . .  638,386 Phosphorus, apparatus for making, II. ]" Billau ... dot. . .  . . . . .  . . .  . .  . .  . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  638.548 Photo,R'raphs. method of and apparatus for msk-iIlJl' P31l0rH.fl l ic. 1£. Hopkmsoll . . . . . . . _ . . . . . . . • . . .  638 ,582 Pin. See Clot hes pin. Planing machine. H. H. Thornton . . . . • • . • .  _ . . . . . . .  6:i8.6ltJ 

£oollng, fitaling, Rtfrtsbing 
Made from the Fresh G reen Leaves of the Tasm anian B lue  Gum Tree. 

P lanter and t'eorti J izer d1stri buter, C. A. Studle •• . .  638.29.j Plaster board. Blazo ... Bel l . . .  . . . . . . . . . . . . . . . . . . . . . . . 6il8.493 Platform. See Window platform. Plow, H .  Hausen . . . . . . . . . . . . . .  _ . . . . . . . . . • . . . . . . . . . .  638.456 Plow stock. J. W. Perry . . . . . . . . . .  . .  . . . . . . . . . . . . . .  6il8.39!! 

can get HYOMEI ANTISEPTIC SKIN SOAP A Technical 
Education 

BY M A I L. ' 
Webu·e prep.red succcss(u l MeehDDIC!'Bl 

Plow. sugar beet . ji'. A.  Wechsler et. a] . . . . . . . . . . . . .  60.'i8,303 
pn��)�:agc��i����� .. �::.��elns: . ��.C.�i.V i l.'� .���lni��� 638.(09 No Other Soap Manufactured without a Base of Fats , G rease , O i l  and Alkal i .  
Pocket knife and match safe. combined. J.  N .  I . c;rt::�::r::�-:! D�:uf:::�nA�!tt: 

teet� Surveyor., cfenl"'t8, ()orre .. 
pondentl&, StenOll'rapher8 llnd Book. 

keeper... Write ror circula.r • .  MenUon the profession you wish to enter. 

pos�,:r�g�ei·"i;,id lii�: ·.j : ·JC'co';i'. : : : : : : : : : : : : : : : : : : :  ��:� A del ightful and surprisi n g  experience awaits any one who uses Hyomei Skin 
pregi���:::��'��. �{j':n�.t��������i� �()I.U� iO l : � :  ���: 6:lB.372 Soap . It is so entirely different from soaps made by the old methods, that if it 

The hteraatl ..... Corl'flpOndeDee 8ekooJ., 
Box 948 Scranton, Pa. 

PreAS. 8ee BaJ i I l� press. Copying- press. Prl ll t . . • hll/ pres • .  Soap pre... . . . were not for the beautIful , creamy lather, one would doubt that they were usmg Pre.sure re�u lu tor. A .  K l emfeldt . . .  . . . . . . . . . . . .  6:lB.2.1 
f d 

. .  
h '  11  h '  h 1 fi 11 h f Printing machine. H. A. W. Wood . . . . . . . . . . . . . . . . 638.308 soap 0 any escnpt1On . T ere IS no soapy sme w IC a ways 0 ows t e use 0 

W O R K  
Printing machine for o i l  c lotb, l i no leum. etc . •  E. 
pril{�i1�:';,:e8;.·:j: · ii ·Gr;,; .... e : : : : : : : : : : : : : : : : : : : : : : : : :  �:��� the average toilet articles ; n o  overpowering perfume such as i s  used i n  the higher 

pro������. ��:�.���.��i.'��. ;.���� .. �: .���.'��.f��:.� .. �: 638.211 grades and which notifies each passerby that you have just taken a bath , or have 
����i��t����r�: ��.J;,�:�?�� : : : : : : : : : : : : : : : : : : : : : : :  �:llM some skin disease which you are trying to cure with a medicinal soap. Hyomei 

����l�: �V�if�:!\?��� : : : : : : : . : : : : · : : : : : : : : : : : : : : : : : . : �:!� Skin Soap is Nature 's own skin purifier. No artificial means or ingredients are 

No machine on the market can egual onr No. 00 H a n d  Hench lU i l l i n g  
M ach i n e  with two speed counter. Spindles and bearings of hardened and ground tool stee1 . Arranged to take same size chucks and - other attachments as fit mouth of bench lathe spindle. 'l'raverse movement of table 7 incbes. �'uller de.cription in free i l lu.trated booklet. 

n���: .J�"A'. ��&�nf�· . . .  ���� .r.���: . . . . . . . . . . . . . . . . .  638.26.'l used . No smarting of the eyes or tender skin results from its use. Instead , the 
n:i l��i�� ... �c�'���t��·�.;:G;,uid : : : : : : : : : : : : : : : : : : : :  �[:lll skin is thoroughy cleansed and invigorated ; all disease genus are destroyed ; 

The I'ralt & II " l I n ey Co , l Iartfi'rd, Cooo 
I{ai lway safety 'Wte• P. Madi.on . . . . . . . . . . . . . . . . . . . 6il8.667 . 

d d 11 b t f t fi t ·  1 f d Th k ·  R:H::� �i���. ";a�br.�t7�i: man·ufact';;'li.·g; 0 :  638.007 every pore IS opene an a 0 s ru c 10ns 0 pe� e c  clrcu a Ion r�mo:e . e s III 
Bolte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:18.31& soon becomes soft, smooth and free from blemish . In fact, skill diseases of any 

Model  1 900  Spe ncer Take Down Repeatl' n g  Shot· G u n  Railway switch , automatic. K R. Gow . . . . . . . . . • . . .  6:JR.fl72 • . Railwlly .. ack font l/uard. P . . J . 8tockinger . . . . . . . . 638.2\J2 kind cannot ex ist where the New Soap is used daily.  Send for a free sample RaIJwa* tratn schedule and t ime card . perpetual, 
Rec�;.dlni:�����i,;;,: ·E . . c . . Hi,.�aii · : : : · : ::: · : : : : : : :  :11iN� cake of Hyomei Soap and no other will ever again be found among your toilet 

�:��l�:�:��� <T'U'.bkr:i:eb;���:i.'�'.': . �� . . ��I.�?:: : : : :  t�:�� requisites .  Sold by all druggists . 
Register. See Cash register. Rel/i.ter. W. A .  Dodl!e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638.447 Re�ister, E. B. Weston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638,:104-Regulator. See Pressure regou lator. 

THE R .  T.  BOOTH COMPANY, No. 2 Third Street, Ithaca, N. V. 

Origtnal and best s l ide  handle 12  gange Repeater. Forged steel mechanism. Over 18,0110 a:una in use. Sportaunm
, 

un&ol icited, write 
F���� t�:ee't:=tr.J;.�� b�:t.t:N:I.t;lN, L;;�:��::t:r�t� 

H.eg-ulator and automatic shut off, Crouse & 
Re:oy���ii ciiRl;.: ·M: Ev·en· . .. .. .. .. .. .. .. � · . .. .. .. .. �· . .. .. �· . . · . .. .. .. .. �:::�� A New Pair of Trousers, Free . , • .• . • .• , . , . • . ... • . . . ... • ' • .• , . , . 

��m�n:�i�h'\'iie�;n�ic�t"li.'�I��t,:ic: A:·p: iiliie : :  �:!Wl " WHGEl " DESIS. i 67� Broadway, N. Y. JnterestiDg catalogue of mtht&i:Y goods and war relics. 
Rotary enlline. C. F', Bainter . . . . . . . . . . . . . . . . . . . . . . . .  638.375 w i l l  be giVPD for evt'ry pair of n-ayed 
Rotary engine. J. }4·echtner . . . . . . . . . . . . . . . . . . . . . . . . . .  m�.227 ones wht!rt: 

RRoottaarrYy eenn�,nnee' CH' EM' f,·:!'�e·Ytb . . . . . . . . . . . . . . . . . . . . . . . .  � .�7
20
0 

" The Guarantee " Rotary engine. K H. Mont"omery . . . . . . . . . . . . . . . . . 638.349 A SWELL AFFAIR. � , . .  � �  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' � . "  

Rotary meter. S . A .  Chesley . . . . . . . . . . . . . . . . . . . . . . . . .  6il8.b'25 
T P t t Thi. i. the be.t El ectric Scarf �:��r���:iso�:�R���tIll�·;,·le�:. �i.�e."�r���:: : : : :  �:f� rousers ro ec ors 

Pi n ma�ufactured .  W! 1 l last .,X Sales pad . manifnldlDl/. Shoup '" Bol ler . . .  : . . . . . . . .  638.288 months. l 'b l'OWB bright h�bt 25 feet. 'I Sanitary appliance, commode et(>. D. K. Os · �ncl �des d"y PObke\hafite6'Li"Pit::g- bourne . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . .  .' . . . . . .  6il8.269. 638.270 . l� SIX ounce:. 8.!l eh I! It� W .. BaAb fastener. A. A. Harr . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638.492 �u. aUf one} tn()�mll .7*1 53 d'Ane' j Sash fastener. D. P. McQuiston . . . . . . . . . . . . . . . . . . . .  008.264 

O��::�1�liITtSI�ffti�R ' � r  uy �:��ebp�g�i;. �
i.n��:m�� .�.l .. �.� : : : : : : : : : : : : : : : : : : : : � :  ��:� 

.Manufacturer of Electric Noveiiies �aw h!l0d le . . F--<.y B. O l�nn . . . . . . . . , . . . . . . . . . . . . . . . . . . . . .  �i8.� 
166.168 Greenwic h  St., N. Y ;  I S::�������rd�yc���rE�S�;,,����� : ·. : : : : : : : : : ·. : : : :  ��:�� Suxopbone. P. Evette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638,385 

B T I h ,,"cll ie. E. J<]. Reisert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638.5\J6 uy e ep on ;'ci.sors or sbears. A .  H .  Dow . . . . . . . . . . . . . . . . . . .
. . . 638.662 Screen. See WIndow screen. Screw cap. H .  �'. Brockmann . . . . . . . . . . . . . . . . . . . . . . . .  6:lB.317 

THAT ARE G O O D· · N O T  .. C H EA P  T H I N G S . "  Screw tLreading macbine d ie bolder. M. C .  Seren 638.flOl 
The difference in cost is little. We Iluarant.ee Sealing bottles, machine for automatical ly . W.  

FrAy8'd Edges 
a thi n g  

U the past . 

have been ulled. Thi� device wi l l  actually keep trousers from Jretting rag-ICed at the 
�;:!!:n Ofd�::�se��:I I!Il�r��:::n:�hei�:h�j��t inil' when wt>!. A p p J It' d  by simp lv pressing on with :to hot flat IrOI) . • 

Our written Ruaruu tee �h'en with each �ir of Protector". In w h i(:h we agree to forfeit '" Dew pair of trousers for every frayed pair 
w bere our Protectors ha "e been ust'd. Price , 1 0  cents a pair at the stores. For 

AGENTS WANTED Samp le we w i l l  "'nd you direct
j 

postpaid, 
EVER Y W H E R E .  4 pair. Cor 21> cent. (stamps . 

Isaacs " Wittenberg , M akers, 4 2 4 B  Broome St.,  N .  Y .  
LADIES :-The min folks WIll be too busy to notu:e thiUl. 

Oraer it !JOUr.elf and Bhow them .ome real ec01lO7ltl/. 
our apparatus and gURl'antpe our eustomers Painter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1138.354 
against 10 •• by patent su its. OU1· guaran· Secondary battery or accumulator. C. J. Reed . . . . 6:lB.472 ELEOTRI O  PH OTO G RAPH Y  Nothing quick· 

tep and instrument. are hOl h good. Sbade holder. Waibel & Gro.s . . . . . . . . . . . . . . . . . . . . 638.530 er, b e t t e r  or 
W E S T E R N  T E L E P H O N E  C O N S T R U C T I O N  C O .  Sbear •. See Pru ... in/l: .hear •• 

2 5 0.2 5 4  S o u th C l i nt o n  S t . .  Ch icago . �t��!T.nds"�e t�i.;'i�I���ei:" . . . . . . . . . . . . . . . . . .  · . . · 6il8. 469 

Largest Manufact1Jh'IlTB 0/ Telephones Shoe protect.or. C. M. Taylor . . . . . . . . . . . . . . . . . . . . • . . .  63R.484 
eulU81velll in the United States. ;ohue rack. E. E. Canedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6il8.443 

A D E S I RABLE HOL!DAY G I FT, 

D R '. P E R ' S  

Record ing Thermometer 
Standard ized a n d  Warrante d . 

Gives a correct and continuous record in i ok on a weekly chart. 
11!'" Write /0'1' partU:ularB. 

THE DRAPER MFG. CO . . 
13!1'Front Street, New York. 

PBOEJII BORSTER 
(PATENTED) 

Will bake or roa.t sixty different articles saves ti l l le. labor and 
���Iimy Ih�:W;�!��: at you:, nearest bardware store. 1 f not 
�f;flb��::rg u��·50 in 

Timothy Gingras,  
Sole Mfr . •  

BUFFALO, N. Y. 

modtls and -

Exptrimtntal Work 
Invention8 Devel oped. Speci al Machi nery. 

E. V. BAI L LA R D ,  1 06 Liberty Street, New York 

Skinner  Oombination Lathe Ohuck 
Strong and true. Be.t reversible jaws - ea.i ly rever.ed. Made of step-I, case hardened. No strain on the scrE-Ws. l' pper sect ion of jaw may be left olf and cbuck used for cutt inR stock. 
�h��t�r �:gab�t�:te�n w,rfi �fe�� 

Show case, It'. X. Ganter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638.454 �bow case. J. Lebnbeuter . . . . . . . . . . . . . . . . . . . . . . . . . .  638 .253 Sbow rack. foldinl/. R. A. Mil ler. J r  . . . . . . . . . . . . . . . .  6:lB ... 17 Sbower yoke. portable. E. Melcher . . . . . . . . . . . . . . . . . 638.;;48 Sign board. W. A. Gavett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:lB.28a Shm board, J. J. \"oodman .. . . . . . . . . . . . . . . . . . . . . . . .  638,43-1 Signal. See Railway signal. 'l'e]ephone switch ·  board sig-ual. Slgna] i ll/il apparatmil, J .  G. Schreuder . . . . . . . . . . . . . . 638.478 Shmaling apparatus. electric. H. R. 'I'sylor . . . . . . . . 638,600 Skins. machine for trimming fat from. J. A. & A. 
sno�·p����fi: ii:'iil;jj.� : : : : : : :  : : : : : : :  : : : : : : : : : : : : : : : .  �:;� �oap press. Ifor�ter & Murdock . . . . . . . . . . . . . .  638.452. b�i8.453 Speed mechanism. variable. W. L. Schellenbach .  ti38.3.19 Speed tran smit ting device. L. H. Nash . . . . . . . . • . . .  638.668 Spindle and bearin". G. O. Draper . . . . . . . . . . . . . . . . . .  ti38.566 Spmners, self ad justing spindle for belt, A .  . 

Haenichen . . • . . . . . . . . . •  _ . . . . . . . . . . . . . . . . . . . . . . . . 638.5O!l Spinning machine. A. J�epoutre . . . . . . . . . . . . . . . . . . . . 6aS.2M ;<prayel'. W. H. Al len . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:18.435 Spring and spriuJ,!" plute. N. H. Davis . . . . . . . . . . . . . . .  6:l8.4�H Stacker. pneumat ic, W. Chesterson . . . . . . . . . . . . . . .  638JifiO Stapling machine. L. J ... MI l ler . . . . . . . . . . . . . . . . . . . . . .  &l8.2'lti 

��:��nK�f�;,c�: �1��:f�:iW:.��: .�: .�� .����: : : : : : :  =:�� Steam boiler. portable. S. Undersmith . . . . . . . . . . . .  6.lB.41.J Steam trap. E. Hippard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:lB.58! Steam trap. C. H. Whi t.aker . . . . . . . . . . . . . . . . . . . . . . . .  638.5�7 Storage battery. Han.com ... Hou/{b . . . . . . . . . . . . . . . 6:l8.390 Stove, Dwyer & l.Jane. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 6:-18.502 Stove mag-azine attachment, B. Ii". Smith . . . . . . . . . .  �.289 Stove or range safety attachment, gas. W. De Freitas . . . .  , . . . . . . . .  . .  . . . .  . . . .  . . . . . .  . .  . . . . . . . . . . . . .  6."l8.501 Sublrri/l:atlOn .ystem and valve. B. O. Clark . . . . . . 638.�21 Sugar in motion. apparatus for crystal izing, E. P. Ea.twick. Jr . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . .  6."l8.566 Suppository. D. H.  Murphy . . . . . . . . . . . . . . . . . . . . . . . . . .  6."l8.258 Suspenders. E. 'I'. Specht . . . . . . . . . . . . . . . . . . . . . . . . . . . 6."l8.428 �wine trouflh. F. I.I. Stewart . . . . . . . . . . . . . . . . . . . . . . . . .  fi38.67a Switch. See Railway switch. Starting switcb. 'I'e lephone switcb. Switch operating mecbanism. magnetic, T. F. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  6."l8.1l31 8yring-e attachment. G. H. 'rutt l e  . . . . . . . . . . . . . . . . . .  638,367 1'able. See Concentratin� table. Tag holder. R. �'. Strobel . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  638.654 'l'appet setter, J.  P. McKeown . . . . . . . . . . . . . . . . . . . . . ti:iB.642 'I·ea kettie. e tc . . W. McA usland . . . . . . . . . . . . . . . . . . . . .  6:l8.641 Telegraph reg-ister ink i llJl device, L. E. Oehrinll . . 638.419 Telephone cnrrent SU T> I) l v  cirCU it, C. E. Scribner. 638,422 Telephone station tol l  coi JectillJ{ appl iance, C. E. Scribner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6."l8.480 'relephone switch . 8. B. RHwson . . . . . . . . . . . . . . . . . . . .  6�.471 'relepbone switchboard. Morrison & Soringer . . . . 638.521 Telephone .witcbboard apphllnce. J. j •• McQuar· rie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638.418 Telephone switch board signal. C. K Scri bl ler . . . 638,425 'l'eJepbolle switchboard su pervisory Signal, C. E. Scri bner . . . . . . . .  " . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.18.426 Terret. P. P. WeI/eng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:l8.5:13 'I.'herma l  protector. C. E. Scribner . . . . . . . . . . . . . . . . . 6:iB.42l 'I' b i l l  coupling. I •. L. Cole . . . . . . . . . . . . . . . . . . . . . . . . . .  638,379 1'i l t ing chair. M. Even . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638,224 

safer tor takinl; instantaneous 
Phft�gcm� tFt:St�\Ae,;p. Operated by a .trlng, pulled fromanydi.tance. Never fall. to act slIcce.sfully. Can include yourself in picture and take your fI iends w i t  h o·u t tbeir knowledge. No .moke or dn.t. Price of operating. 3 cent.Prrc��ti1.lf:��:. year. 
IIIMMER '" POTTER, 16!1 uree •• Wllen 

Queen 's  Patent " Trip le  P late " 
Toepler-Ho ltz E lectrical Machi ne. 

Can be u.ed at  all 
� time. of year ana In 
� of weather. . from f25 

Circular aii�'lic.'tio!�.. I:;: 
and 

PHOTOGRAPHY IN COLORS. -FOR

=: ���J':.�u'§gf�\��lb"���i���r:J>�;�;�i�: 
101 0  • .  1 1 1 4 .. nd 1 123. Price 1 0  cents eacb, by mall. from this office and from all newsdealers. 

Kneading and M ixing Machi nes 
Over 6200 In use. Over 300 varieties 

In !liD dUferp.nt indn.trles. Paten ted in all count�iea. 
W E R N E R  & 

P F L E I D E R  

A.W FIBER 
Manufactory Elltablillhed 1 'J61. 

LEAD PENCILS. �O LOR I<JD PENCILS. !!LATE 
PENCI LS, W RITUlG SLATES. STEIllL PIllNS. GOLD 
PENS. IN KS, PENf'IL CASES IN SILVER AND IN 
GO LD. STNI'ION H RS' RUBBER GOODS, RULERS, 
COLORS AND AR TIS'l'S' MATERIALS. 

$ 1 9.85 
buys this 
"Macey" des k 
No. l()-H, dl
rect from the 
factory, sent 
" On Approv· 

ai," to be reo 
turned at our 
expense if not 
poSitively the 
best rol l.top 

desk ever sold at the price. Worth at retail 
$28 to $35. Ask Jor Oataloaue No. "S·2." 

THE FRED MAOEY OOMPANY,  
GRAND RAPIDS, MICH., 

Makers of Office and Library Furniture. 
Direct from the Factory. 

The Pipe of the Century .  
• • •  T H E  . . . " MALL I N OKRODT" PATENT 

NICOTINE ABSORBENT A N D  VENTI LATED S M O K I NG 
P I P E ,  IS T H E  O N LY PIPE FIT FOR A 

G E N TLE M A N  TO S M O K E .  

Bowl. of the Best French Brier, exceedlndy neat and graceful in appearanc� and cost no more than an ordinary pipe. There are no filthy stems to ch:,an. and by a simple and effective construction. the ' poison-
�=ch�icot�'&� �O":fh,ar:..Ah�rg���I:..�o��dh�:fr�; .moke �erebY a.sured. Money refunded if not .atl.· factory. Over 100,000 .old in 1898 alone. Send for Illu.trated Circular .. tl. A." and prices. 

T H E  H A R V E Y  & WATTS C O . , 
2 7 5  Canal Street, N. Y. Stat i o n  E, Phi lad e l p h i a  

BABBITT METALS. -SIX IMPORTANT formul .... SCIENTIFIC AMERICAN SU PPLEMENT 1 1 �3. 
te��:,;� C%':,�d f�����t':.1o�u'!.�n & Co. and all new._ • "THE W I ZARD'S TABLET" 

" The.e tablet. make tbe only writing Buid that cannot be removed with acids, Bows freely, take. copy. cheap. perma· 
. nent (not aniliue>t.end lOe. for .even, 

: 
�Z.d��'b�I'lf:·O. B!���9��I:U:l:.' 

P. T. AUSTEN. Ph.D .• F. J. MAYWALD, L. S. MOTT, 
PTeBWent. V1AJe·l'T... Sec. and 'l'reaB. Tire and rim. combined pneumatic and cushIOn, 

L. D. Munller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638,590 Tire, com billed elastic and pneumatic, L. D. Mun"er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638,588 Tire. com bined pneumatic and cushion, L. D. 

cbangeable la\, s. 
S K I N N E R  C H U C K  CO.  

C h u rch St . .  New Brita i n ,  Conn.  

78 Reade Street . • •  N ew York, N.  Y. 
Manufact�rY �lItablillhed !'J61. The Auaten �hDmi�,l nDl"r�h �o. 

Cbt Cyptwrlttr Extbangt Experimental Inve.tlI,ation of Technical Problems. P E R F E CT · P U M P  • POWE R .  
i .  attained only in the 
U BE R ROTARY P U M PS 

'i�r.r = d��::�ntv"':ll pump bot or cold Buid, tbin or thick. Requires no skIlled mechanic Most r,ower at l east cost. AU parts ntel·chanlteable. Made of iron, steel or bronze. Can be driv�n by belt, motor or engine attacbment. Large Illustrated Oatalo(;lU free 
TABER P U M P  CO.,  3 2  WeHs S t . ,  Bullalo ,  N .  � . ,  U .  S.  A. 

Munger . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  638,589 Tire for bicycles. self intlatintr, Everett & Kirk· mRn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638.628 Tire for wbeel. of road vehicles. W .  & L. H. Swain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63R.605 Tires. device for mending ru bber. C. M.  Hannis .. 6.'38.389 Tobacco P)UIl shllper. Cbeshire & Simcoe . . . . . . . . . .  6.18.559 1·on" •. W. H. Ca.terl l n  . . . . . . . . . . . . . . . . . . . . . . . .  . . .  638.378 'I'onl motor. C. B. Al bree . . . . . . . . . . . . . . . . . . . . .  638.489. 638.490 1'orpedo, '1.\ W. J ust.. . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  638.463 1'oy fireworks, A. J. Lutz . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'i8.416 Toy. t rundle, J. O. Hebert . . . . . . . . . . . . . . . . . . . . . . . . . . e38.2H Trnin pipes. ftexlble metal l ic connection for, C. B. Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638.532 

��:�iI f��e.�r�.::'��!:.a&: \n·l�:�i • .  
S���.� ��.��: . 638.666 1'ree feJ ling device. E. Burke . . . . . . . . . . . . . . . . . . . . . . . n.�.55.'i 'I'rol l ey wheel . J. L. Osgood . . . . . . . . . . . . . . . . . . . . . . . .  638.470 Trough. See Swine trougb. PO I N T 'l'ruck. car. J. J •• Bowen . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:l8.M9 Truck. car. A. R. Green.. . .  . . .  . .  . .  . . . . .  . . . .  . . . . . . . . .  6il8.665 DO N 'T LOS E  T H E  

fU°&r;:'��e.f)W�!�� 
hurne �atent Penci l 
H o l der. Fa.ten. to pocket or lapel of vest.. Gl'ip� flrmly but don't tear tba 
���';jwlv�ieIi'��' �q".!��� JllhandY. By mall. lOe . eacb. Cata· 

Iogu. of these and nth.tr novelti •• 
made with tht Washburne FaIt
onmI free 1M' tile asJoifl(/. 

AMPICAN RING CO.. lax P, WaterllllrJ. 

Trllck .afety attacbment car, I •. W .  Olm.tead . . .  6il8.398 Truck. tong. W.  J. Bunyea . . . . . . . . . . . . . . . . . . . . . . . . . . 6:18.661 'I'ruck, warehouse. J. B. Hoyle . . . . . . . . . . . . . . . . . . . .  . .  'I·rus., L. A. & C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Tubing, conduit, W. A. McCool. . . . . . . . . . . . . . . . . . . .  . 'l'urbine engine. t. Rigdon . . . . . . . . . . . . . . . . . . . . . . . . . .  . Tllrblne • • team. J. H. K. McCOl lum . . . . . . . . . . . . . . .  6il8.2HO Valve. C.· Seahorn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638.i162 Veblcle. motor. W. W. Grant . . . . . . . . . . . . . . . . . . . . . . 638,:J:ll V"��:��I:���rn���.�� .��� . .  ����U ... s.i�� . . 
�f. 

638.643 

I �  Barclay St •• NEW Y O R K  
1 2 4  La S a l l e  St . ,  C H I CAGO 3 8  Bro m fi e l d  St . .  BOSTON 8 1 7  Wyandotte St . .  

KANSAS C I T Y ,  MO. 2 0 9  N o rth 9th St. 
ST. LOU I S ,  MO. 

432 Diamond St..  
PITTS B U R G H ,  PA . 

3 West Ba l t i m o re St . •  
BALT I M O R E .  M D .  We will .ave you from 10 to 50% on 'I'ypewriters of all make.. Send for Oatalogue. 

by W::i!�'\>rp'!,���rhand 

AM BLER ASBESTOS 
. AIR O E LL COVE R I N a  

E.timates and samples·can be had for the asking. . 
Ambler Asbestos Air Cel l Co.,  

aa Del St�et. Ne. York. 

Re.earch Work for Mannfacturers. Improvement and 
Invention of Proce.se. and Product.. Utilization of 
Waste. and Unapplied Substances. Reduction of Man-
M:��� �o�oci.���i�lt>'io"J��:: l'j}:���'}�,!f'': 
Formula.. ar- ExplanatO'l"// Circular on ApplU:ation. 

32 BEAVER STREET, NEW YORK. 

M E R ITOR IOUS  I NVENT IO N S  
?�:'':.�� '!."nl:r�J�:s ·�td5 �'!,��:�i. CGl'��1 ��I.hl� 
formed and influential directors procured. Stocr."'and 
bond� sold. We transact all bUBinp88 on commission 
strict ly. No advance fee.. PETER WHITNEY, 100 . . 

Broadway, ,:\lew York. 

© 1899 SCIENTIFIC AMERICAN, INC.
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GnOiCe JoIidau Books 
f" f" 

EXPERIMENTAL SCIENCE. 
By G EO RG E  M .  HO P K INS. 

'('BlS is a book full of 
interest and value tor 
Teachers, S t  u d e n  t a. 
and others w h o  desire to impart or obtain a practical knowledge of 
Physics. This splendid 
work �ives young and old something worthy 
of thoullbt. It has in
fluenced thou�and� ot men 10 the choice of a 
career. It will  give any
one, young or old,  in
formation that will enable him to compre
bend tbe great i m 
provements of the day 1t furnishes sugge�
tions for h ours of Ill -
structlve recreation. . 

20th edition Revised and enl ar:zed . 914 pa� es H2O 
j l I us El eesutl v bound in cloth. Price. by mail ,  post
paI d .  !!!i4 . 00 ; H a l f  M orocco. !!!iii .OO. 

f" 
M AG I C Stag e I l l u si o ns and Scientific Diver· 

s i o n s, i n c l u d i ng Trick Photog rap h y . 
Thi. work appeals to 

old and young aItke. and 
it  i s  one of the m ost at
tracti v e  holiday books ot· 
the year. 1'b e  i l l u s i ons arp, B1ustrater1 by the 
h ighest eia8s of engrav
ings, and the expost'S of the tricks are. in many 
cases, furnished by th e  
prestidig itateurs t h e  m

selves.  Conj urinlZ', large 
stage Ul u sions. fl re-ea�,-

��g
nt�i���is��W�I��it:i 

m a g  i c ,  ancient ma�ic. 
automata, curious toys, stage e1J'ects,  photograpb
t c  tricks. RLd tbe project ion of moving photo-

f�:ft,�� ar�d alllh�i��t��: 
making a handl"ome VOlume. It i s  t as t e f u l l  y 
printed and bound. A c
knowl edlled by t h e  profeSSIOn to lJe t i l e  :StRnd .. 

By A. A-. HOPKINS. b6B paees��� �:::.k�·?c��'tf.�b. 
f" 

A Complete Electrical Library. 
By PROF T O'CONOR SLOANE. 

A n  m e x penslve library 
o t  tbe best hooks on 
Electricity.  Put up in a n e a t  f o l d i n g  box, as 
sbown In cut. lI'C'r t b e  
st udent. t b e  amateur, tlle 
w o r k s h o p .  the e l p.ctrical e n lZ' i n e e r ,  school 8 and 
coI J e}les.  Com prismg' five books . a s  folJows 
A rit h m etiC of El ectricity 

138 pa"e.. . . . $1 .00 

Electric Toy Making, 140 
pa�e" . . . . . $l .OU 

How to Become Jl Suc· ���S��I . E I.
ec

.
tr �c i�n:in�&1 

Standard E l ectri cal DIC
tionary, 682 pages. '3.CO 

EiectrlClty SimphHed, 1 :'lC' 
palles, . . . .  f l .! .  and Oller kfJV ' hll'!t1·a t ioll�. 
A 't'uluabte and tndtsptnsable addition to every Hb'rar"lI. 

Our  Great Special Offer.-W e  WIll send pre paid the above five v o l u m es. handsomely lJound in blue cloth, 
:���g��etnl�tt:�:::fBtt���oi�1.C��8��eiS���i!{O��d�J�(�� 
Price of 8a.OO for the com plete set. 'rh e  regular 
price of the fi v e  volumes is  $7.00. 

f" 
T H E  SC I E N T I F IC A M E R I C A N  

Cycloped ia of Receipts, 
Notes and Queries. 

Ed Ited by ALBERT A. HOPKINS. 
12,500 Recei pts. 708 Pal!'es. 

This s p l e n d i d  
work contains a 
c a r e f u l  com pila
tion 0 1"  tbe most 
11 s e f n  I Receipts und RepJies g i v en 
in the Notes and 
Q ueries of corre
spondenst as pub
Ilsbed in the SCI
ENTI FTC AMEHICA N d uring the 
past fi fty years : t o g e t h e r  with manr v a l  u a b I e and Important additions. 0 " e r 
1 �,OOO selected 
Receipts are here col lected i nearly 
every. branch of 
t b e  useful arts being represented. 
It is b y  fa r t b e  
most comprehen
sive volume ot· t b e  
k i n d  ever placed before the public. 

Price $ii in cloth ; 86 I n  sheep ;  56.iiO in half mo
rocco ; postpaId. 

f" 
Spirit S late Writ ing  and  K indred Phenomena. 

By W .  E ROBINSON . . .  Man ot Mystery." 
'l'b e aut. bor i8 a weJl .. 

known autb orityon Magic 
art. wItb WbiCtl he has been identifled for twen
ty-Bve years. Many of bis 
I d eas bave been uti l ized by American conjurors. 
For many years he was 
rlc h t  ban" manof the late 
AlexanderHerrmann.and 
was also associated witb 
K ellar. He was the origi-
��, �'�PX���r\e�'� . ;�B

Jf�� 
Sigbtt" and kindred nov
e lties. I n  bis youth M r. 
��l�:g:;'ii�lr:t�����:f. but wben be commenced 
to dabble in magic and 
��:������

i
���6:

t
�n:� 

witnessed at seanres becamp. mere tricks anj iI. 
lusions. He bas ffiu.de it 
" study of h;. lifetime to acquaint b ;mself wIth the methOds employ ed by 
mediums to dupe their 
v ictim s  and on 'his account the work is of standard value. 

15.'; Pa�e.. 66 llIustratioDs. Price $1.00, postpaid. 
or Full tMscriptive circulan"s of above books wiU be maUed 

fret upon appl,tcation. 
M U N N  &. CO. , P u bl ishers. 

StU BROADWAY� N EW YORK. 

J ,itutifi, �lUtti'Ju. 399 
Vehicle.. device for automatically regulating 

su Vply of liquid fuel to boilers of automobile. 
J .  H.  B u l l ard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 638,495 

Velocipede. 'I'. H. G l e d h i l l  . . . . . . . . . . . . . . . . . . . . . . . . . . 63ll,235 
V e l oc i vede. �. (J. Lutta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �.:U3 
V e locipede handle bar, R. �. S h erman; . . . . . . . . . .  t>3H.427 
V elocipede. ice. W. Guay . . . . . . . . . . . . . . . . . . . . . . . . . . . 638,575 
Vendillg a pparatus, coin contro l l ed,  C. W. 

Bankes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.18,376 
\1 entilator. '1'. ��d wards . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . 638 • • )03 
Vessel,  s u b marine. 8. Lake . . . . . . . . . . . . . . . . . . . . . . . . . . 6::18,342 
V i o l i n  b u w .  G .  H. G rell"' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G;38,508 
Vuting m a c h i n e  and bout h ,  G. \Y . 'l'ro m rn l itz . . . . .  ti38.ti83 
\Vagon box ta steuer. \\' . J. &. D. Ham man . . . . . . . . rus.:l:i9 
W ashil lg m a c h i n e .  J. '1'. \'V i l l � . . . . .  " �.432 
W atch plate. I •. Hecht. . . . . . . . . . . . .  H3..'Ul)O 
\-V uter closet v a l v e .  C. Perke� . . . . . . . . . . . . . . . . .  H:18.W4 
W ater h eater. P. Cj. Van \V i e . . . . . . . . . . . . . . . . . . . . . .  ');1S.:-l0l 
\Vater meter, automatic.  J.  ('. U l rich 1;')8.657 
'V ater purify i n g  appara t u � .  A. � c b n l l t z  . . . . . .  ' . . . .  638,421 
Water s u pply reserv u i r ,  j ) ( l rt l l b l e .  '1'. ,\1. J e ffer-

son . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  H.'18.:�)9 

� ������ F��rif.\�b��PI(�� ).I�l.��I.': .. � � � : : : : :  . . .  � : : : : : : '. :  :�:�� 
\V eig h i l l g  mach i n e .  1<'. H. H i c b urds . . . . . . . . . . . . . . .  ti38.m:{ 
W eilothing mnc h i n e .  fl u tomatic. }<'. H.  H l C b ards . . .  6:3S.tiI2 
"" h eel.  See Tro l l e y  w h ee l .  
W h ist board, C. Shuman . . . . . . . . . . . . . . . . . . . . . . . . . . f;38.ti02 \'tick and method of m a n u htctllre. l a m p .  J. W .  

H yatt . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,;38.247 
'V indinll m ac h l ll e .  t h read, J. F. ScbencIL . . . . . . . . .  ti:*'I.:ltiO 
\V i nd m i l l .  I). \V. S m i t h  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1i38.t;(C� 
W i n d o w  platfor m .  porta ble.  J. K ragel. . . . . . . . . . . . .  ti::$..., .5lt i 
W i ndow screen. I). B. LOlIgw i l l . . . .  . . . .  t;:��.:")17 
����g: :����1�.� .. t�·o������ · : : : : :  � : : : :  . .  : : : : : : : : :  m�J�! 
Wire, barbed. F. C. Carr o l L . . . .  . . . . . . . . . . . . . .  . . . . .  {i;iS,;-t!tl 
\Y ire stay making device.  G. 'Y . \V i l l iams . . . . . . . .  t;:�.;):-l8 
Wire tightener. it. D. Tit.tle . . . . . . . . . . . . . . . . . . . . . . . . t;:{I3.2HR 
Wood compre8sing d i e ,  H . •  J .  Scbeid . . . . . . . . . . . . . . .  t);lS.477 
Wrencb,  E. C. H.ol l i n s . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  liSM.474 
W rench attach m e nt. G.  \V . Rouse . . . . . . . . . . . . . . . . .  G.18.47fl 
Y east powder box.  L. Calloll . . . . . . . . . . . . . . . . . . . .  _ _  . .  1i:l8.:UB 
Yeast lllg proce8s , A. M yers . . . . . . . . . . . . . . . . . . . . . . . . .  ti.1S.25g 

DESIGNS. 

A d vertising card. D. W. Bennett . . .  . . . . . . . . . . . . .  3 Ul52 
A nt irat.t l e r  .pring. G. H. �'ernald . . . . . . . . . . . . . . . . . . . . �1.�45 
A x l e  for loco m o b i les, driving.  It. K. & F. O. Stan · 

l e y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :It.�j" 
A x l e  for l ocoru o b i l es. st eering. {1'. E. & Ii'. O. Stall ·  

l e y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :11.�47 
A x l e  tram e, Joco m o b i l e ,  F. E. & F. O. Stuu l e y  . . . . .  :{UI48 
Ha8ket. fru i t .  \\'. 1. Crawford . . . . . . . . . . . . . . . . . .  :{I,!):� I .  3 1 .932 
B i n d i ng'. s k i rt,  H. A. S c h a e fe r .  . :n.�i.) Can. dairy m i l k .  }1�. )oI nt h e w s . . .  . .  :)l . H;i:l 
l'ur'ct m u u n t .  J. P. OdgeT'�. .  . . .  :n,9;):{ to 3 1 . Hr>5 
C o nil' 8eat. bellt wood. J .  H .  Coffm a n . . . . . .  :H .951 
('igar, N. Du B r u ! . . . .  . . . . . . . . . . . . . . .  :U .!H7 
Cigarette. N .  U u  Bru l . . . . . . .  . .  aUn6 
C l m � p  body, H. K n e pper. . . . . . .  . .  aUla!) 
Clock frame. C'b o u ffet & I s l ey ' . :n.920 
Clothes rack head.  \V . ErsH: i lle . . . . . . .  . .  . . .  . . . . .  :U.9;)7 
J)oor plate for door han1!ers. 'V. J. Lan e .  . 

. .  al .!130 
El ectric m eter dial , H. P. Maxinl . . . . .  :H .fHH 
Fabric, texti l e .  _H. S. Lawson. . . . . . .  . . . .  :-H,Hli2 
G r a p h o p b o n e  frame, J. \Y . J ones. . 3 U)2 1 
Harness D. O. H. Mumz . .  . . . . . . . . . . . . . . . . :ll.�oS 
I.atch case. H. G. V o i � ht . . . .  . . . . . . . . . . . . . . :n. !l2S 
Lemon :SQu eezer fralp e. A .  Bau mgarte n .  . . . . :H.flH4 
LOCK and latch kee per. H. G. V ( l ight . . .  . . . . . . .  ::lUI:?!) 
Man d o l i n  body,  W. H. Smaw. . . . . . . . .  . . . . . . . .  ;-iUHS 
M ower w h e e l .  1 a w n .  J. A. Baker . .  3Ul44 
Paper border. wa l l .  H. 'YearIH�. . . . . .  . . . . . . . . . . . .  ;{l JJ5ti 
Paper, w a l l .  H. W earlle. . . . . . . . . . . . . . . . .  . . :l 1 .9;Ji to HUH] 
Plowshare pat t er n .  C. La D o w .  . . . . .  :{U14H 
Hadiator.  C. F( \V alther.  . . . . .  :H.!I50 
Han�e grate. G. Pears . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :{I.!l4H 
Scale base frnme. 1.  C. Koehne. . . . . . . . . . .  . . . . . . . . .  :U.H22 
Sca l e  base m e m ber, O. O. Ozias . :n . !124 
Scale face plute.  O. O .  Ozins . . . . .  . . . :n .92 ' 
Scale fra m e .  O. O. Ozills. . . . . . . .  . . . . . . . . . . . . . . . . . . .  :{Ur.?:-f 
Scale platfo r m .  O. O. O ll i as . . . . . . . . .  31 .!12t; 
�ca l e  s u p port i n g  m e m ber. O. O.  Ozias . . . . . . . . . . . . . .  31 .fI25 

���:g��: �:�nk?t:��t��e11r �. ���N��;d : : : : : : : : : : : : : : : :  �tLm�� 
1'00}.  H. Root . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 U141 
'V asbing m achine eas i n g  hd. T. A. G a l t . . . . . . .  . _ .  :n .942 
Wrench jaw. pipe.  F. A.  S m i t. h .  3 1 .iJ40 

TRADE MARKS. 

A l bumen.  preparati ( lHs o f  al b u m en .  Rno ext ract of m eat. 'J'oril  Eiweiss u ll d  "�Jeisch :b:xtract Company. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  3a.R58 
Bal m s .  Mulay H.emedy Compn n y . . . . . . . . . . . . . . . . . . .  ;{H.S44 
Beer. l aller. Otto H u ber Brewery . . . . . . . . . . . . . . . . . . . 3:l.854 
81�:��·I�!i����lp��f.�I�g� �������IYd 'use: ii: i3: ��ili t� 3a.�� 

tOll . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :t1.800 
E lectrical d e v ices for b o d y  wear. A. 1'. Sanden :):1,H40 
Face bleach.  K J. Crane .  . .  . . . . . . . . . . . .  . . . :{;;.843 

��������\��:t:[i(fdl�.l�tl�(J& ·(��(�l�\�y�. ������.� � : : : :  ltt�¥ Game c h i p s ,  N e w  Y o r k  CUll s o l i d ated Card Com 
pall y • . . . . .  _ . . . . . . . . . . . . . . . . • .  ' . . . . • . . . . . . . . . . . . . . .  3:),8:·�1i 

Groceries. cert a i n  named.  I. H . . Howard &. Com-
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . .  . . . . .  . . . . .  3::J,t;5B Leat her nnd boots a n d  s h o e s .  C. '1'. Sampsoll  
M a n u factu J'i n j!  Cum paIl Y. _  . . . . . . . . . . . . . . . . . . _ .  :ttS:J8 

Leath er and f'oot wear m a d e  of l eat h er, H i n e  &. 
Lyncb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . .  33.8.17 

l .. inim ent., ''' . H. E l d red _ . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;)3.852 Liniment for certain n a m e d  di seases, A. Beck· 
ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.851 

Medals aud badges. Co l l ege and Comm issariat of 
t h e  H o l y  Land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33.835 

Medicinal  beverage. certain named. Star (, b emi. cal Com pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33.853 
Medicmal com p o u n d  for certain named d i seases , 

J. N. (:i ree u l ee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.3,848 
N u t  food. A tl a n t i c  Pean u t  Refi nery . . . . . . . . .  , . . . . .  , 33.856 
Paint pig-menl8, Lowe Brothers Company . . . . . . . . . .  33.8li2 
PHints alld fresco coloring, J. P. R. J ames . . . . . . . . . .  33.661 
Paper, carbon, :\-l i t t aJrl &. V o l ger . . . . . . . . . . . . . . . . . . . . .  a3.832 
Paper. carbon. 1'ower M an u fact u rmg and Novelty 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :l3.8.'l.3 
Pharm aceutical prepnratlOns. Day & W eller . . . . . . 33,85() 
Remedy t'or certain named dIseases ot' cattle.  O. 

O. H at.tervig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33,847 
Remedy t·or skin eruptions. Good w i l l  C h em ical 

Com pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33,842 
S p y  g l a sses and dOUble opera g-lasses. J. B. A. Bai l ie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3:;,8.14 
Toilet preparation. fi'. W. Blanchard . . . . . . . . . . . . . . . 33.84iJ 
Toilet preparatlons. certain named. W .  G. 

F·l etcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :13.840 
lJ m brel lofl. and parasol s .  A l l ison & Lamson . . . . . . . .  33,839 
'V ires and cables. certai n named , H uza.rd Manu. 

factu ring Company.. . . .  . . . . . . . . . . _ . . . . . 33,841 

LA BELS. 
" Blue G r a s s  E x port." f o r  la�er beer, Lexington 

., E��;}:!�frl�o�����lvH:ti·ve· ·t:o�· .��gg�:". i·or ·a· pre� 7.225 

servRt i v e ,  �-'. G u i l t m H n  . . . . . . . . . . .  -. . . . . . . . . . . . . . . . .  7 .2'27 
. .  Mas(�n's C h a l l enge Paste Stuve Polish," for stove 

p o l I s b .  J a m e s  �. M a s o n  &. Com pany . . . . . . . . . . . . . .  7.228 
• •  Royal G e m . "  tor coffee, 'Y haley &. Dasb i el l  . . . . . . .  7.226 
. .  Stag Stogies," for stogies, G. H. Martin . . . . . . . . . . . . 7.2'U 

PRINTS. 
'" H u y l er's· Cocoa and Chocolat.e from the Bean . H. 

for cocoa and chocolate. H u y ler's. _ . .  , . . . . . _ . . . . . .  187 
h Laxativ e  Fruit J u ice." for a l axative, J. Von 

u T� eIJ�:d��:,j ' i'or' se'w'i�;g ·ir�acbijle�: Si'liger ·Man·u� 188 
u T��ctW:��r5?f(�:�:�·ii-ig ·mllchin·es: ·Sj·n�·er ·Maiiu: Is.:> 

facturing COIl1 JJllllY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 186 

A printe(l copy of t h e  8 peciflcation and drawinJr of 
any patent in the foreJroiniZ l i � t .  or any patent in print 
issued !'ince 18t�{. will be furnished from t h is office for 
10 cents. I n  ordpring p l ease state the name and n u m ber of tbe patent desi red. ann rem it to M unn & Co . • 36] 
Broad way. Kew York. Special rates will be Iliven where 
a large number of copies are desired at one time. 

Cana�iau patents may now b e  obtained by the in
ventur� for anv of t h e  inventions named in the fore 

fF��n:h��c����i�g ��:l !iI1 8���1i�1: �����.
f ':�:���i 

*********** ************�. 
; The Sm ith Premier : 
� t::7 � Tabulating and ..f£. 
� � G Billing Machine. ::.. 7f'" An Ever Ready, Effective Time � 
* and Labor Saving Device .-
� • • • for Premier Users. ..f£. 
7f'" Simplifies Bill Making and writing � 
� figures of different denominations in ..f£. 
"'7r' columns. � 
� It in no way interferes with the ..f£. 
7f'" ty pewriter for usual lil\es of work. � 
* ' S O\  .OR D<SCR I PT , V E  TABU LATOR CATA LOGUE. Tbe Smitb Premier Typewriter Co. .-

FOR  SALE 'l'wo Steam Engines built b y  The 
Watts Campbell Co., of N ewark. N. J .  

Each eng-ine consists o f  2 horizontal condensing Corliss 
EU,Io!ines coupled to one shaft, with a vertical air pump 
driven from crank pin. '1'he smaller engine bas two 
2S i n .  cylinders. 611 in . stroke. Belt wheel is 25 ft. dia. hy 
91 in. face. Gruss weight o f  engine is about 202,(0) Ibs. 'l'he larger f>ngine has two 32 in. cylinders� 60 in.  stroke. 
Belt wh eel i s  26 ft. d i a m e t e r  by 114 in. face. G ross 
weight i s  about 2-l7,OnO lb:s. 'l'h ese engines are to be 
taken out to make room for otbers of greater power. 
T h e y  can be seen in operation now, and wil l  prob�bly 

Ji.e
b�et;1�:�r T'l;�;!'J C"�.�UVJ'.b��'i''i5i��ew:-i'l,lk.�? 

SYRACUSE,  N. Y. ,  U. S. A .  

���rs�h
l���n B':f�\�e

h��n
S��: c�.:��)�t�b��1e�:rii��a� 

W ANTED ���l�r���� t�e��':i:: ���r;, �i�� or l onller. A d dress Palmetto lt�ibre Co . •  Frederick; Md. 

TURB I N ES � Send for Circular "M." 
J A S .  L E F F E L  &. CO.  

!olprinKfield, Ohio, U. S. A.  

�o�� ��f�;;;:?;s: �n�'�i���J:.�'he:ai'e��:z����\�':tb�I�! Mechanical Engineer. To take charge of machine 
Armin�ton & Si m ms 50 h orse power engine. an in flrst sbop for bu i lding all kinds of machinp.s. Must be 
class condition . Addr . • H. L. M. C., Box 713, New York. draug-htsman. State p a s t  experience. Address, 8. M. G., 

50 Y E A R S '  
E X P E R I E N C E  

� n y o n e  s e n d i llg a !' k et c h  and descrintion may 
q ll l C k l y  ascertain o n r  lIpmion free wb ether an 
i � l v ellt i n n  IS  proha b l y  patentable.  Com m un i ca
tlOllS stl' l c t l y  conH d e n t i u l .  Handbook on Patents 
sent free. O l dest agency for securin� patellts.  

Patents taken tbrough M u n n  & Co. recei\'e 
special n.otice. with n u t  char.1!e. i n  the 

Sci�ntific Jfm�rican. 
A handso m e l y  i l l u strated w e e k l y .  J�argest cir
c u l atIOn of any scien t i fi c  jonrnal .  'l'erms. $:1 a 
year ; four m o n t h s .  $1.  Sold by a l l  newsdea l ers. 

MUNN & CO . 36 1 B roadway,  New York 
Bra.nch Office. li25 }!� S t  . .  Washin�ton. D. C. 

YOU CAI'II"MAKE. S I OO.A W EE. K  I OWN YOUR OWN SHOW, C O M P L t T E  OUTrlT-$ IOO  
IFE M O TION FI L M S  & MACH I N E S .  

G EAT PAS SION PLAY & ') 0 0  O T H [ R  S U B J F- C T S  
I L. L I) S T R.  C. A " ...... L. O G LJ E- S  r R E. E.  

L UB IN. l. ARGE:5 r MFR PHILADELPHIA P A 

£aldum £arbidt · 1  
F O R  E X P O R T . 

E .  A. N E R E S H E I M E R , 
35 N assa u St. , N ew York C ity. 

DON'T BE HARD UP $2,000 A Y EAR EABY 
Gold, Siher, Nlekel and Bet.1 

Platln... Gents and Ladies at home 
or travt: l ing,  taking orders, using' and 
sell i n g  Prof. Gray'" PI"ters. Plates 
Watches, Jewelry, 1'ablewarf', Blcydes, 
and all metal goods. No experience , heavy 
plate, modern methods. We do plati l lg.  
manufacture outfits,  al l  sizes.  Guaran· 
teed. Only outfits  complete, ail  tools, ������r!� lalbes. materials, ctc . , ready for work. 
\Ve teach you t h e  art, furnish .cere tlt  
Write todoy. Testimonials,  sample�, 

to., PLA.'1'Il'H .. ",'OUIiS, 8, Clncianati, 0. 

son's recently perfected turbine for boats. Il l u�tration8 Showing details. Contained in SCIEN'l'U' I C  AMERICAN 
���ffl

E
��.�:nTd rr�'n� !i?��w[J�:ife��.

cents, by mai l ,  from 

HEALTH AND WEALTH 

The 
WOOD 

s m a l l  s c a l e. 

Fifty e g g  c a· 

SCIENTIFIC TRUTHS and 
STARTLING FAUT8. 

Healing-a paying profession 
by moll. Anyone ot ordin-. . & success-

disease 
Ilted 

pacl ty. Heat, moisture and ventilation 
automatically and perfectly controlled. 

Price only 87. 
Send for the W ooden Hen Book , 

mailed free, together w i th a book about the 
EXCELSIOR INCUBATOR, to those who 
name this paper. 

OEO . H. STAHL, Qulncy, . l I l inols. 

Box 77:1, N. Y. 

D 'AMO U R  & LlTTllDAlE MACH INE  CO. 
1 3 0  W O R T H S T  . .  N E. W Y O R K .  

i����l lTYPE WHEELS. MODELS L.£XPERIMENTA L WORK.8MALL MACHIMERY I NOVELTIES &. E.re. "EW -:0,. an run WOfUlil 100 NAa8AU 8T N . Y .  

FOR STEREOPTICONS  AND  SL ID E S  
Moving· Picture Machines ar.d Films, write Williams, 
Brown & Earle, 920 Chestnut St., Philadelphia, Pa. 

LDEN 
I LA D � L P H I A  PA . 

MACH INES 
AM(R I C AN S l P T  2 I & 9  � 

PALllIER Stationary 
and Marine Gasoline En-

��e:o�nd������.es,���� 
tng EnJZines. or Send for catalol<. 

PALMER BRO!ol., MIAN\JS, CONN. 

S 3 D S Sen d u , yo ••• a_ a ay ure andwe will,how yos 
how to make '3 ada,. 
absolutely sure ; we 

furnish the work and teach you free ; you work III 
the locality where you J ive. Send us your address and we win 
explain the business fully ; remember we guarantee a clear pro
fit of f;3 for f'very day's work, absolutely sure, write at once. IWUL IIIANU�'''CTl'R1NG CO •• Bolt 1 I .  UE'fROIT. IIUCIL 

3 1 0  First Premiums 
Awarded to the PRAIRIE STATE 
INCUBATOR. Guaranteed·to operate in any climate. Send for catalogoe. 

P1U.IRI E S1·A.'rB INCUBATOR CO. Homer CIt" Pa. 

PO U L T RY NAc�!t�·p��u.t���'¥ �g�f�:14 
trial, 10 cents. Sampl,e Free. 14-page practical 
poultry book free to _v early subscribers. Book 

.. 
alone. 10 cts. Vataloque of poultry books free. 
P O U LTRY ADVOCATE ,  Syracuse, N. Y .  = 

LIFE PRODUCERS 
SUCCESSfUL !"CUBA TORS. 

L I FE P R E S E R V E RS 
SUCCESSfUL I.OODERS. 

about them in our us..r:ge cata,.. ��:I��7s � oe� Aloi:'':'\,:: 

!Qt"PO�!O!IR �!::N: 
'Warrnnkd to last Tf'O Year!l without r� 

and to out·hauh dUring three trials 
incubator-bar none ; TillS OR MONEY BACK. Built for busiof'8S 

'
aml ��i�:n

l��t Fiti�� ���lt:r�te;f���:L 
I and CataloRUeNo. 13<1, (100-pages, 8rl.iin.) 

entitl�d, ' · How to make money with Poultry and Incubators" 8('n� 
postpaid fC� Fi"HEB:SPiNcrtJ��Tct�drCO::"" office. 

Bo"ton. M Ulla. Wayland.. N. Y. ChlcoC'o. IlL 

Send stam p for illustrated catalol<ue, now ready. 
The Folsom Arms Co., Dept. A, 314 Broadway, New York. 

instru ctions address Munn & Co., 36"1 Broadway. New 
York. Other foreuzn patents may also be obtained. l 

� TH E HAR R I �GTON B K ING PERfORATI NG CO. tr�� SCR E E N S  
%·�w'.. '- P E R FO R AT E D  M ETALS Of EV E RY DESCR I PT I ON fO R A L L  U S E S  (tot I C �GO ';,(.(.?> O F  A L L  K I N D S  

© 1899 SCIENTIFIC AMERICAN, INC.



A Winter's Ride� 
in tbe clear frosty 
air is always en
joyable, but nev
er better appre
ciated than when 
the conveyance 
Is a 
WI NTON 

M OTOR 

CARRIAGE 
in that one feels 

Price No A gents tbe d ei i ,g b t fu l 
motion that is easily increased or· dimi��:::a �f :ifl: 1 � 
safe. durable. noiseless, elegant yet economIc vebicle, 
Hydro-carbon system. 

P'"" Wnte fc;r Catalogue of particulars 

T H E  WINTON MOTOR CARRIAGE CO o .  Cleveland.  Ohio .  

This Little Instrument 
plays the Organ bet ter than most people after 
ten years instruction and practice. It IS called 

Tl1e Maestro 
because It is tbe master player. 

It will play Hymns, Popular Songs, Cbnrch 
Voluntaries. Dance lllusic. Overtures, etc., on 
Any Good Cabinet Organ. Price $40. 

i1r Profttabl£ l" ......... f01!.good.t1.{l<nt8, 
T H E  MAESTRO COMPANY. E l b r l j g e ,  N. Y . ,  U. 5 A .  

' ILY P U T  ON.  
, R E LIABLE . 

HAS PROVED P·ERFECT 
F U LLY G U ARANTEED. 

" " � becomes so safe and easy you do it 
'Cve�y chance you flet. Your feet on the pedals 
'lIves perfect control of the wheel. Ladies' skirts 
keep down wbeu co�stlng. You can adjust it to 
any make of cycle. 

Our Acetylene Bicycle I,amp is superior in 
construction to any made. 

Illustrated pamphlet (riving detailed in,tormation 
regarding BTflke and Lamp, sent on applicat'ion. 

ECLIPSE B I CYCLE  CO.  
Box X, ELMlR.A, N. y, 

IG)RDttl!ftF-RnA16URFArES " JlctURATE8cJlAPIIJ!D:�·UP·ro. . RINDI C-KBUly&[o·[uI!A5r.W�l 
SUBMARINE TELEGRAPH.-A POP-
ular article upon cable telegrapbing. �CIENTU'IC A M ·  
ERICAN SUPPLEMENT 1 1 34 .  Price 10 cents. (I'or salE 
by M unn & Co. and all newsdealers. -------
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Warm a l l  ove r. 
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Seventy.;.flve and 'rwo·dollar linlined and siik-lined 
Mocha Rnd Reindeer gloves for men. 

Our enlarged illUstrated bouklet " Glove Pointer8 " 
may be had free by mentlonlnj( this paper. It wi J l l!'ive 
you a lot of information about dress, drivinJl 8nJ work 
Jlloves sud mittens. 

In Black Galloway and i.4"'risian Fur Uoats and Robe8 
we are headquarters. 'Get our .. Moth ... Pro� f "  booklet. 
Also coon, dOJ!"t worn b8t� F..U8�ian calf coatt'. 

In Custom �l1r Tannl� of al i kinds of b Ides and skins ; 

:�r�D:t :g�� :�� bu1r 
a
c���r:ra�l!�F�I���.,¥

ounting 

The Crosby Frisian Fur Co . . 1 1 6 Mil l  St., Rochester, N.Y. 

1'he Adlake 
Camera 

With its many superior attractions 
to amateurs i s  recommended a s  a 
most acceptable 

Holiday Clift. 
Adlake Repeater, rapid action magaz i n e, $5 . 5 0  and $8.00. 
Ad lake Regular,  with 1 2  l ight  proof plate holders, $ 1 0.00. 
Adlake Special  with 1 2  l igh t  proof aluminum plate holders, $ 1 2.00. 
Sent express prepaid to any part of U. S. 
Send for catalogue. 

Tnf ADAIVI& e. Wf&TLAKf CO. , 1 08 Ontario &t., Chicago 

ALL ARITHMETICAL PROBLEMS 

DECEMBER 1 6, 1 899. 

NE W ENGLAND 
WA TCHES. 

are Cor sale by 
A L L  ..J E 'VV E L E R S" 

and comprise 
all sizes and styles 
Cram the low priced nickel 
to the dainty jeweled and enameled 
desill'D8 for ladies' wear. 

USED ��YA����� FOR ANY P U R POSE 

Stationn ries, Portables, 
Enr;ines and Pnmps. 
IT State your Power Needs_ 

solved rapidly and accllrately 
by the Comptometer. Saves 
60 per cent of time and entire� 
ly relieves mental and ner
vous strai n. Adapted to all 
commercial and scientific 
conwutation. Why don't you 
get one ? f,Vrite fur pamphlet. 
FELT 6. TAR RANT M F G .  CO _ 

Every watch is tested thoronr;hly 
beCore leaving the Cactory, and 
every watcb is  guarauteed Cor 
quality and CaithCulness 01' its 
performance as a timekeeper. 

THE NEW ENGLAND WATCH CO., 
WATERBURY, CONN. 

Send for catalor;ne. 

J ESSO P'S S T E E LTHs\yr 
F O R  T O O L S ,  S AW S  E: TC. 

WI!! .J E S SOP '" S O N S  L,!9 91 JOHN ST. NEW YORK 

S C a·} 0 S All varieties at lowest prlces. Rest Railroad 
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Sewing Machines, Bicycle�. Tools. erc. Save 
Money. Lists Free. CHICAGO SlA l.E Co .. Chicago. Ill. 

S 2�58 ILLINOIS ST. C H ICAGO. 

PAYS t o  write for our 256-page free boot. 
Tells how men with small capital 
can make money with a Magie 
Lantern or �tereopticon. 

McALLISTER, .fg. Optlcla., 4 9  N u  • •  au St. , N .  Y .  

As a Dictionary I a s  a Cycloped1a, a n d  as an Atlas the " Century 1 1  is universally admitted t o  

The " Century " Bookcase i s  33 
inches high, of polished oak. 

be the greatest ever compiled-and the latest . 
What we want you to know. is that it con tains a 
complete and accu rate summary of trade-know
ledge. etc .• that has n ever before been gathered 
i n  any one work-indeed. tuuch of it will not be 
fou nd even in the special hand-books of the 
vari.ous arts and sciences. 

It fully take, the place of every other refer
ence work - that·s the sim plest way of putting it. 
Take for i n stance Engineering- a n n.  the thou
sands of terms that conle under t1mt head. I n  
" The Century " e a c h  one is i n  its  own place
one does n ' t  have to read th rough a long t re&tise 
all  the general !oil1 hject. to fi n d  or tlliss the 
single fact that is wanted just t h e n .  That's the 
way the old- l i n e  reference works were m ade, 

I n stead one turns di rectly to " Twin Cyli nder, " 
for example, a n d  fi n d s  a detail drawi n g  with 
complete descri ption of parts· �a nd a cotn preh e n ·  
s i v e  article with cross references that carry t h e  
r e a d e r  st i l l  more m i n utely i n t o  t h e  parts a n d  

t h e  workings of t h i s  particula r piece of machinery, a l l  without cumbering: of u n necessary detail.  
all without loss of t i nIe,  and a bsolutely without fear of tn isstatement or om ission .  

PRINTING INKS 
'['be SCIENTIFIC A MERIC AN i .  prmted with ' CUAS 

ENFm JOHNSON & CO:8 INK. Tentb and Lombard 
fits .. Philadel pbia. and 47 R"se St .. opp. Huane. New Yort 

THE CENTURY DICTIONARY AND Cy
CLOPEDIA AND ATLAS in i ts newly re

vised and completed 10 volume [ann 
can be bought at half price and paid for 

i n  little monthly installments that 

fi gure only 10 cents a day. 

The Wananlaker Store has secured an entire 
edition of this greatest of all reference works, and 
hy so doing made possible the great price reduc
tion and the easy payment system. 

Write us for particulars of the offer 
( m en tion SCIENTIFIC AMERICAN, please), and we'll 
tnai! you illustrated specitnen pages, sample lnap. 
description o f  bindings, and all that, and also a 
special pamph l e t  showing what the " Century ' 
contains for Architects, or for Electricians, Engi
n eers, etc. Tell us, of  course, which of these you're 
luost i nt('resled ill ,  as they are separate paulphlets. 

T H E  CENTUR Y  DICT IONAR Y 
& C YCLOPED IA  & ATLAS 

Here are a very fcn' .. I' the A 's that wilt  interest En Rineers. etc. Hardly a quarter o f  the headings under this single initial. Most of them 
a re accOlupan ied wittI authoritative il1ustratiolls-all are treated concisely and COlll pletely. 

aba,�us adcl adjustIng-tool major !l.t·l rl · y e l low adz, adze aballl Utlls Rl iemg-e . .  h o l l o w  alJsn d?!l lnenl al'letate Rltz-plalH:! 
abatis 

of rai lways IWleratlO11 l:Col ipi le  
acOI'Il-CUp wrate A bert, J. J. acrosplretl . . .8!taterl hread atlllt'r\"a l actIniC " ll'rated waters 

aboard Jlrocess " It'rati ng fi l ter all  setlOll reratnr 
aLolit-sledge .. ot a movmg system lena] a tJreu \,olr " baek . .  car ahsorb . .  smgle " te l egraphy . . absorbing w d l schOller . " rai lway ahsol"ptiorneter actimsm reroc h n oscope abstrich actual rerodynaUlics abutment " energy rero'iueter abutment·crane adde.?dum barometrIcal acceleration circle rerometric acyelerator of a tooth �rometry accent addlng:macbillt' fJ!Topbone accolm�?dation additor Il'Topbor e train adh��IOD wroplaDt' accouplement ca, �thrl06co(le al"l:u rn!�Jatioll " of whee ls to rails after-daIllp 

of power adia�atic :n:�����dri s("l"um!!lator curve or hne 
hydro-pneumatic adit ngllllr{ acetylt'De adjnstllll{·sert'w aggregate 

aggrt'gate p!\th 
" v e l OCity 

R,I{ltator aigui l l e  

:: ���:noon 
:lir-bath :dr- b last ai r-hox 
air brake ai r- brkk 

::�=����te air- Lueket :li r-l"alIle l 
air-carbureter air·chamber a!r-end'!'ay al r-engl ue 
a�r.gage 
air-gas 
ai r-Kat0 :ur-govt'rnor 
:l.ir-gratlllg 
:Ul'-gllll ai r-headi llg 
air· hOIst 
III r -Iw I � lie' r 
air-ho le 

�i rJ lll(-"taJ.!:� 
�ir-1 Hjt'l"tor 
:l.lr-j:wht 
a i r - l t:' v ,. ]  
!lir- l lwk 
:lU-]Ol" ' l l lOti\'e 
Hir-I vg,l{l l l  air· mat·h l l lt' 
:li r- l l l !l. l I C l l l leter air-Il ldt't 
:tl rll h y d ro):t1:'11 
a� r()h .\·dn'Kell -blowpl pe f1.lro ll leler alT-IJIpe 
air-pit 
alr-I·wlse 
air-port 
:\l r-I·H11I 1p air-puIll Jl air and circulat· I IIIl plllIlpM ai r . pulIlp bUl"kd 
alr-vyrolIlctt'r 
:dr-regul!ltor 
alT· reservoir  
:11r-liol ler  f1.i r-sp::l.l"e 
air-spring 
1t.:r -staek 
slr-s.trake 

air thermometer !llr-tigh t  
air-tight slove air-trap 
air-trunk 
air-tube air·\'sl ve 
air-vesse l 
aitcbpiece 

:�����rine .. 
alarm 

posHive 
" check-valve .. e l cctrk " low-water 

alarm-clock 
a larm·compass 
alarm-funnel  
a larm·gage 

:l:��-Fock 
albata Albert, Joseph 
albertypc 
a l bion·metal 
sl bo-carbon " light 
albol it6 
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