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THE AlIERICAN PACIFIC CABLE . 
It is fittin g  that the close of the century should find 

the great project, too long delayed, for a trans-Pacific 
cable at last fairly lau nched. E ver since the laying of 
the Atl antic cables showed the enormous usefulness of 
this lUeans of cOlll m u nication, the milital'y and com­
mercial val ue of a cab le  across the Pacific Ocean has 
been admitted. The urgen t n eed for its construction 
was brought home with the strongest e m phasis to this 
cou n try by the sti rring and e poch-making events of the 
Spani sh-American war. 

In the current issue of the SUPPLEMENT we p u bl ish 
a comprehensi ve paper by George O wen Squi er, which 
revi ews the presen t  status of the trans-Pacific cable 
q uestion, and shows the route determined u pon for 
the British cable and the a lternative routes which are 
n o w  bei n g  surveyed for the proposed cable of t h e  
United States. 'l' he scheme for It British Pacific cab l e  
con nectin g Canada wit.h Au stralill has, from the very 
first, been judged from a n ational standpoint, both i n  
respect of i ts strategic  a n d  cODllllercial aspects, A 
Paci fic cable, touch i n g  only soil belonging to Great 
Britai n, is n o w  assu red, both of the colonies named 
hav i n g  pledged thems�lves to assist i n  the under­
taking. 

The British cabl e  will be laid from Vancouver to Fan­
nin g  Island, which lies abo ut a thousand lll ilesdue south 
of Honolulu, the d istance from Vancouver being 3.205 
mi les. From Fan n i n g  Island it will  run by way of the 
Fij i Islands to Norfolk Island, from which poi nt there 
w i l l  be two branches, one to A ucklan d. N e w  Zealand, 
and the other to Syd ney, New South Wales. This 
cable will complete the telegraphi c  circu i t  of the globe 
and w i l l  consequently place every telegraphic station 
u pon it in the ad vantageous position of bei ng able to 
co mmunicate wit h every other station by two distinct 
routes east or west. The determ i nat ion to havt' t he 
stations enti rely on Bri tish soil has invol vt'd the d i sad ­
vantage that the only ava i l able route fulfill ing this 
condition i n volves a single span of cable between 
Vancou ver and Fan ning Island, which w ill be ovel' 3,500 
m i les in length. Since the speed of sending cable mes­
sages decreases with the square of the length of the 
cable,  and the speed of the whole system i s  l i mi ted 
n ecessaril y  by the speed of the slowest section of i t ,  
t h e  British l i n e  w i t h  i t s  u n usual l y  l o n g  span is a t  a de­
cided disadvantage" ith respect to any other that is n ot 
so incon venienced. 

I n  the proposed American cable route which is now 
bei n g  surveyed, there will be no span over 2, 500 m iles 
i n  lengt h ,  and,  consequently, from a comm ercial 
standpoint at any rate, it w i l l  be at a great ad vantage 
compared with its British competitor. As regards the 
Al askan rou te r u n n i ng by way of Sitka, Kad iak 
Island, Attu , Japan,  S i beria and Formosa to Luzo n ,  
w h i c h  would aggregate i n  len gth 5,550 miles, i t  is 
enough to say that it  would not realize the ideal of 
telegraphic cOllllll u n i cation, free frolll foreign cOlltrol, 
between the United States and its Pacific possessions, 
inasm uch as it  would necessitate about fifteen separate 
stations, of which nearly one-hal f would be u nder 
Japanese control. 

From a tech nical and engi neeri n g  standpoi nt there 
is not h i ng to prevent the construction of the proposed 
American Pacific cable. A ·pre l iminary survey betw'een 
the Pacific coast and the Hawaiian Islands was com­
pleted by the Navy Department hl 1892 which proved 
that this part of the route was entirely practicable ; and 
thanks to the activity of the Bureau of Equipment of 
the U n i t-ed States n avy, presided over b y Rear-Adm i ral 
Royal B. Bradford, the United States ship " Nero " has 
been engaged since April last in a survey of the bed of 
the Pacific from the Hawaiian Island'! westward by way 
of the island of Guam to the island of Luzon, an d n orth­
ward from Guam to Yokoh ama. The prelimi nary re­
port of this survey, recent ly  publ ished, i ndicates that 
the route which is being surveyed w i l l  prove entirely 
pract icable. and we h ave j ust been i n formed by 
Admiral Bradford that data rereived si nce the publ ica ­
tion of the report confirm the practicabi l ity of the 
routes laid down o n  the chart. The whole line, i n cl ud­
ing the fir�t �ection, would run from San Francisco to 
Honohilu, 2,078 wiles, frow Honol u l u  to Midway Ishmd, 
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1,140 miles, Mid way Island to Guam, 2,293 ruiles, Guam 
to Man i la, 1 , 360 miles. '.rhe d istance as given above 
m ust be i ncreased by 10 per cent to allow for slack i n  
esti mating the length o f  t h e  cables. I t  is  considered 
by MI'. Squ ier th at t h e  Am erican cab le should be so con ­
nected with t h e  British caOle a s  t o  furnish each system 
with a l l  the ad vantages of a d u plicate l ine. This  could 
be done by con nectIng the American cabl e  at Honol u l u  
with t h e  British cable a t  Fa n n ing Island. With this 
single span , w hich would be about 950 nau tical m i les in 
length, each country woul d  practical ly  safeguard its 
own line agai nst a total interru ption of busi ness, t h e  
messages i n  case of a break on either· side o f  th is  con 
necti ng l i n e  being_ sent by the u n b roken l i ne as far as 
H onolulu or Fanning Island, and sen t thence by the 
l i nes of the other com pany. It is also suggested that a 
shOl't span of cable of about 200 m i l es bet ween Luzon 
and Forlllosa. con necting with the Great Northern 
Telt'gra phic Company's route through 8iberia, an d an­
other cable between Luzon and a C h i nese port, would 
ser,'e to bri ng Japan and C h i na into direct com m u n i­
cat ion w i t h  Nort h America, and by two competitive 
rou tes, east and west, with Europe. 

A study of the question from a commercial stand­
poi n t, based u pon the actual business done w ith our 
Pacific possessions by way of the present rou te, gives 
e very reason to believe that the project wo uld prove 
to be a paying i nvestment from the very first. Its open­
i n g. w i l l  lead to the i m m ediate lowering of the rates 
to t.h e  East, and the construct i o n  of the cable would 
h ave the by no mean s unim portan t i n d i rect result  of 
promoti n g  the cable-making ind ustry in this couutry. 
Of the strategic val ue of  a cab l e " wholly under-the 
control of the U n i ted S tates"-to q uote t h e  words of  
the Presi dent in his  annual message-it is i m possible to 
speak too h igh ly. Its  constru ction is the next logi cal 
step to the acquisition of the H awaiian and Phi l i ppi n e  
Islands a n d  t h e  consol i dation of our naval a n d  com­
mercial i n terests i n  the East.  

••••• 
AN EXTRAORDINARY PATENT DECISION, 

I n  l ast week's issue of the SCIENTIFIC AMERICAN 
SUPPLEMENT, we published an i n teresting analysis by 
Mr. Arthur F. Ki n na n  of a decision re n dered by t h e  
United States Court of Appeals for the Distrif.lt o f  
Columb i a  i n  t h e  case of Bech m an vs. Wood-a derision 
of u n usual i m portance to i n ventors because it is  so 
completel y opposed to the t ime-honored practice of  
the Paten t  Office, and because, if  allowed to stan d, the 
COllllll issignel' of  Pate�ts lUuSt lUake i t  the basis  of 
futur e  rul ings which will oft.en defeat the righ ts of in­
ventors. 

The case which called forth the decision in q uestion 
was not essential l y  d i ffel'en t  from Dlan y simi lar CCln ­
tests which the COlil luissioner is called u p o n  t o  decide. 
Wood filed application for a patent and defi ned his in· 
vention i n  a l i m i ted claim. T wo years l ater Bech man 
applied for a }:aten t o n  a specifically d i fferent ·device 
perCorming the same f u nction, and clai med his i n ve n ­
tion i n  terms s o  broad t hat Wood's construction was i n­
cluded. A year later Wood filed a claim similar to that 
of h i s  rival. In the i nterference proceedings i n sti tuted 
by the Patent O ffi ce i n  such cases, i t  w as decided, i n  
accordance with the usual practi ce, that Wood bei ng 
the first i n ventor was entitled to the broad clai m.  
Beclullan appealed ; and the Cou rt·oC Appeals rend ered 
the strange decision that neither i n ventor should h ave 
the broad �Iai m,  because Wood, although the first to 
con ceive, had not properly clai med his device. u n t i l  
Bechman had appl ied f o r  a paten t, and t h at Bech man 
was not j ustified i n  receiving the claim because he was 
not the first i n ventor. 

In thus r u l i n g  the court h as acted i n  direct opposi­
tion to one of the fu ndamental laws w h ich u n derl ie  
our patent  system, a law in wh ich it  is  expressly stated 
that a paten t  for a new i n vention shal l be granted to the 
first i n ventor (Sec. 4904). The decis ion,  as a result, con­
flicts with the long-established Paten t  O ffi ce p racti ce, 
since the Commi ssioner has al ways acted in accordance 
with the law. It  interferes moreover with the statu­
tory duty oC the Commissioner, si nCle it is  his busi ness 
to decide in the first instance who is the true i n ve ntor, 
and to grant to that iuventor a patent for al l  that has 
been i n vented. 

It is a principle well .recognizt>d in patent law, and 
m oreover a. princi ple with which the Court was evi­
dently familiar, that the first i n ventor of a species is 
necessarily the i n ventor of the gen u s  in w h ich the 
species is i n cluded. The i nve ntor often knows not 
w hether he h as in vented a genus or no. S i nce it is 
the Commissioner's duty to act for the i n ventor as wel l 
as for the comm u nity, h e  co-operates with the i n ventor 
in determ i ning the novel t y  of the iuvention and grants 
Letters Patent in which tht' n e w  features are properly 
descri bed and clai med in accordance with the statute. 
The i nven tor i n  order to secure the gen us to w h i ch he 
is j ustly entitled h as the pri vilege of amending his  
applicati o n  to broaden his  clai m ; and higher COll\'ts 
have recogn ized that, even in the face of a patent 
issued whil e  h i s  application is on file, he h as the right 
to e n large h i s  patent, provided he does not chan ge h i s  
i nvention (Si n ger vs. Braunsdorf : Western Elec. Co. 
vs. Sperry Elec. Co.) In the case UpOll wh ich the 
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Court largely based its d ecision, the specification had 
been so modified and the original conception so far lost 
that a ne w  i n vention had been created. 'l'he error of 
the Court, as Mr. K i n n a n  has poi n ted out, is due part­
ly to a m isiutel'pretation of the word " en large ;" for 
it construed the term popularly instead of giving it the 
specific meaning which it has acq u h'ed in patent law. 

'.rhe d ecision w i l l  place one of two contestants in  
s imi lar cases i n  the very pecul iar position of  bein g  un­
able to concede to his rival the whole right to an i n ven­
tion. Not i nfrequen tly it happens that an interference 
is asked by an i n ventor solely for the pu rpose of 
enabl i n g  h i m  to ascerta i n  who is the prior inven tor; 
and it  appeari ng to h is satisfaction that his opponent 
has actually antedated h i m ,  it is not u n usual for h i m ,  
a s  t h e  defeated one, frankly t o  ackn owled ge the oth­
er's right by conceding the interferi ng clai m ,  and thus 
faci l i tati ng the grant of the patent, i nstead of appeal­
i n g. Will n ot the present decision frust rate this hon­
est practice among inventors i n  many cases? 

Pl'iority of i n vention was awar ded to Wood because 
his filed a pplication, w hich in law is a "constru ctive" 
red uction to practice, antedated the i n vention of Bech­
man. T h e  decision w i l l  inevitably, i n  many future in­
terferen ces, penal ize an early fili n g  of an application, 
if such a pplication be an inadequate though earn est 
effort by the i n ventor to comply with the most tech ni­
cal of al l the require ments governing patent claims. 
B u t  i n  many interferences, an actual reduction to 
practice by the m ak i n g  of a machine is relied u pon 
for priority. And here the Court was led into the 
error of gi ving to Wood's application a significance 
other than th at of a m ere equivalent to an actual re­
d uction to practice. Had Wood preceded Bechman's 
fi l i n g  date by an actual i nstead of a constructi ve re­
d uction to practice, t h e  filing of Wood's appl ication 
might properly have been subseq uent to Bech'Jlan's 
fil ing of the broad clai m without in any way afft'cting 
the question of priority ; and so long as the invention 
h ad n ot been i n  pu blic use two years, delay i n  fil ing 
the appl ication would have been within h i s  rights. 

Assuming an actual red uction to practice, i t  fol lows 
t h at the appl ication of Wood and his  broad clai m 
m i ght. accord i n g  to t.he decision, have been profitably 
delayed unti l  aftel' Bechman had filed h is. Indeed , 
with an actual instead of a constructive red uction to 
practice he would have prevai le d over Bechman even 
h ad he filed his appl ication after a patent had been is· 
sued to BAc h man, and m igh t e ven h ave copied Bech ­
man's claim to emphasize the issue. It m u st, there­
fore, be evident that, to have made the b l'oad t'ning of 
Wood's clai m or his del ay i n  present i n g  a b road clai m 
the basis  of the decision is without justification in law, 
in reason, 01' even in pol i cy. 

. .' . 

OUR BOOKS IN 1899. 
The Publishers' Weekly each year tabulates the 

n u mber of n ew editions which h ave appeared during 
the year. The year 1 899 left  the i m pl'ession of being 
an abnormally busy one to the pu bl ishers, and a refer­
ence to tht' figures sho ws that this  is the case. Of n e w  
books, 4,749 were issued d u r i n g  the year, a n d  there 
were 572 new edit.io ns, Ulaking a total of 5, 321 ; 3,626 
books, includ i n g  ne w edi tions, were by American 
authors and were man u fact ured in the United States : 
571 of the books were by Engl ish and other foreign 
authors, i nclud i n g  n e w  ed itions, and these were manu­
factured i n  the Uni ted States ; and 1,124 books wel'e by 
English authors and were i m ported, bou nd or i n  sheet�, 
into the U n i ted States. making the total already -gi ven 
of 5,321. Fiction natu ral ly l eads the list with 749 n e w  
books and 1 83 n e w  editions ; then comes law w i t h  454 
books and 35 new editions ; then juveni le, 434 new 
books ; ed ucation with 397 n e w  books ; theology and 
rel igion,  393 ; l iterary h istory and m iscellaneous, 304 ; 
poetry, 302 ; biograph y, 288 ; history, 246 ; pol i t ical and 
social science, 226; fine arts and i l lustrated books, 194 ; 
d escri ption and travel, 190 ; physical and mathematical 
scien ce, 176; medical science and hygient', 120 ; useful 
arts, 99 ; mental and moral p h ilosophy, 63 ; domesti c  
a n d  rural , 55 ; sports and am usements, 43 ; h u mor and 
satire, 26. 

••••• 

WOMEN IN SCIENCE. 

At a recent meeti n g  of a society of ladies in Brook­
lyn, Mrs. A. E. De Friese took up the s ubject of 
women's contri butions to science and gave as exam­
ples Miss Fleming, who rt'cently found a new star ; Miss 
Dorothy Klumpke, the first woman to obtain from the 
Paris Uni versity a doctor's degree i n  m ath ematics and 
astronomy. Miss C h arlotte Scott, of Bryn Mawr, Miss 
Whitn ey, of Vassar, and Miss Byrd are all th ree as­
tronom ers of good standing. Mrs. Brown-Davis is one 
o f  the chief computers u pon The Nautical Alman ac, and 
Florence Basco m was recently employed by the gov­
ern m e n t  to m a'te a geological survey of Ch ester Coun ty, 
Pa. Various women i n ventors were also cited, and 
Mrs. De Friese conclu ded by sayi n g that this  activity 
of women is rich in res ults. The fortu nate i nventors 
someti mes secu re large royal ties, and the i n ventions 
being of so practical a nature, the labor of thousands 
of women is lessened by their intl.)duction. 



THE CHICAGO DRAINAGE CANAL. 
Elsewhere i n  this issue will be found a technical de­

scri ption of t h e  Chicago drainage canal, and in this 
con n ection a brief review of the considerations which 
led to its construction will be of timely i nterest. 

It  was the modern problem of u rban life-the per­
ennial supply of p ure water and the sanitary dis­
position of the sewage-which brought the drainage 
canal into existence. There is evidence enough to even 
the transient visitor in Chicago of the need of a n ew 
order. The offensive odor from the stagnant, sewage­
lad e n  waters of Chicago River especi ally i n  sum mer is  
a d aily and deadly menace to the health of the com­
mu nity. The e m ptyi ng of the c ity's sewage into Lake 
MichIgan, w hence the city's supply of drinking water 
is drawn, is contrary to all laws of hygiene and sanita­
tion. The water supply and Re werage system of 
Chicago h ave long been unsatisfactory. Something 
had to be done. 

Among the reli ef measures proposed, the d rainage 
canal seemed most desirable and feasi ble. Its advan­
tages were convincing. To reverse the flo w of the 
Chicago River away fro m the lake ; to restore the 
ancient western discharge of Lake Michigan into the 
Desplaines valley; to utilize the connection thus made 
with the s wift cnrrent of the Mississippi ; to inaugu­
rate an internal navigable waterway w hich would not 
only d ispose of all the water and waste of Chicago, b u t  
also of e\"ery com m u nity u pon i t s  banks-these were 
the mai n featu res of an u n dertaking which it is seen 
is one of the boldest for the i m p rovement of internal 
na vigation which has ever been seriously conceived and 
conducted by engineers anywh ere in  the world. Whi le  
New YQl'k, Philadelphia, and Boston are  put to tre­
mendous and continual outlay to secure a good water 
supp l y, Chicago by its audacious expedient is conserv­
ing and safeguarding an i nexhausti ble  reservoir at its 
door. Furthermore, the con n ection of the sanitary 
canal with the scheme for a navigable waterway to con­
nect the Great Lakes with the Mississippi  River and the 
Gulf of Mexico rend ers the project of more than local 
importance. The only ou tlet at present for lake ves· 
sels is  th rough a cahal on Canadian territory, around 
Niagara Falls. Commercial interests i n  the West and 
South are uniting in support of a deman d that the 
Federal government take a hand i n  carrying out the 
contemplated plan. 

On the other hand, however, considerable opposi­
tion h as blocked the way. The project has h ad to cut 
its way through seemi ngly dead walls of l itigation. 
The �ffect of the new outlet on the lake levels has been 
a prolific source of discussion. The cities alon g the 
lower lakes have been greatly exercised as to the pos­
sible (>ffects of the drai nage scheme on the depth of 
water in their h arbors and channels. In view of the 
shallowness of Erie harbors and of the iact that the 
government has recently comple ted its work of deepen­
i ng the navigable channels ten feet, at a cost of $2,-
000,000, the question of the danger of lowering levels 
seems to become serious. As on all technical matters, 
authori ties h ave differed. While some experts h ave 
held that the new channel will permanently lower the 
level of Lakes Michigan, H uron, and Erie from th ree 
to eight inches, and thus cause a corresponding red uc­
tion of from 240 to 700 tons in carrying capacity for 
the large vessels of the lakes, other eminent engi ­
neers have contended that t h e  effects on t h e  interests 
of n avigation are imIJIaterial (possibly 3·10 foot red uc­
tion), and even if  they be consid ered serious, that the 
remedy IJIay be easily applied. The remedy i nvolves 
the stori ng of water in Lake Su perior and letting i t  
down when needed, an enterprise which is a story i n  
itself. 

The inland cities south of Chicago have naturally 
shown a l ivel y interest in the proposition. They h ave 
begun a series of tests of the character of the water in 
the Il l i nois RIver, wh ich tests are to determine the 
degree of i m puri ty caused by the sewage discharge. 
The q uestion of overflo w h as also been a moot one 
among d wellers along the river banks. 

It i" St. Loui s  whence naturally emanates the most 
serious opposition. This obstruction first culminated 
in a report by au in vestigating committee w h ich im­
plied that Chicago is bound to purify the sewage 
before casti ng it upon the waters to contaminate the 
water supply of a n eighboring city, for St. Louisans 
dri n k  the Mississi ppi River water without filtration. 
As such a puri fication plant would cost $50. 000,000, and 
$3, 000, 000 annuall y  for mai n tenance, to construct it is 
asking a good d eal even of Chicago. An injunction 
suit, entered by St. Lou is, Janu ary 22, is now pending 
in the U n ited States Supreme Court, on which action 
will be taken April 2. 

In consequ ence of all that is i nvol ved, the sh i p  canal 
is a necessary and inevitable result of the work which 
has created the largest arti ficial waterway yet con­
structed. As long as a tangible scheme is h",ld out as a 
practical project of the �arly future, it appears to the 
impartial observer that the people borderi ng the lakes 
should be willing to put faith in the well-supported 
statements of the Chicago engi neers, as should the 
people along the Illi nois and Mississi ppi Ri vers be wil l­
ing to waive their doubts on the sanirary side. The 
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attitude of St. Louis in the matter, in view of its own 
method of sewage disposal, seems quite inconsistent. 

. .. , . 
EMPLOYING THE CARABAO FOR ARMY PURPOSES 

IN THE PHILIPPINES. 
The relative value of the mule and the carabao, or, 

as it is commonly called, the water b uffalo, for army 
purposes in the Philippines has been a subject of 
speculation and experiment d uring t he operations of 
our army in the archipelago through the rainy season. 
The almost indispensable character of the carabao to 
the natives made it seem advisable to try the creat ure 
for transport service in place of the mule, and several 
trains of am m u nition and provisions have been car· 
ried in the rear of our army by the buffaloes. These 
bull trains for transportation purposes h ave proved a 
success u nder certain condi tions. Where haste and 
d ispatch are necessary they are dismal failures, but if 
no particular h u rry is essential to the expedition, they 
offer some points of s uperiority to the mule train. 
They are more to be depended upon in hot, wet cou n ­
tries l ike t h e  Phil ippines during t h e  rainy season than 
the army m u le, but i n  any other land they would be 
of little use. The b ulls are as stron g as al most any 
animal i n  existence, rivaling the eltphaut i n  their 
ability to hatil whatever they are h itched to ; but they 
are large, clumsy, slow, and phlegmatic ani mals. They 
cannot be driven faster than their ordinary gait, whillh 
at the best is almost at a snail's palle. As an instance 
of their slowness, an army train of bulls was recently 
dispatched with a load of provisions and am lllu nition 
from the Bagbag River to San Fernando. Although 
only a distance of 12 mi les, i t  took the b ulls over h alf 
a day to cover the distance. 

The peculial' necessity of their bathing frequently i u  
the rivers i n  order to keep u p  their spirits a n d  !\trength 
d uring a journey is both an advantage and disadvan­
tage. In traveling through the country in the rain y  
season, rivers a n d  swollen stl'eams a r e  encountered 
every mi le or so, and crossing these is a pleasure rath er 
than a disadvantage to the carabao. I n  fact, they 
m ust bathe frequently, or they will succu m b  to the 
heat and fatigue of the journey. If given all the bath­
ing they want. the carabao bulls will work conti nuously, 
and never show signs of exhaustion ; b u t  cut them off' 

from all water for any length of time, they will drop 
down dead in harness. This dependence u pon water 
for bathing. aud thei r great slowness, are the chief 
poi nts against them. 

The flies, m osq uitoes, and othe1' insects in the Phil ip­
pines are so large and n u m erous that even the lll uies 
are seriously disturbed by them, but the carabaos after 
bathing in the m uddy streams have their bodies so 
coated with mud and slim e  that the insects cannot 
bother them. It i s  partly for this protecti ve purpose 
t hat they rol l in the muddy bottoms, for undou btedly 
long experience has taught them the val ue of this coat 
of dry m ud. ' 

. 

The govern men t has bought up considerable droves 
of these ani mals for army uses, and they are em ployed 
constantly in carrying pack trains across the rough 
country when the mules are needed for other purposes. 
Our men have not yet thoroughly learned the art of 
driving and controlling these strange,beasts of burden. 
The Chinamen are the best dri vers of the carabaos, 
and a .. Chi no" dri ver is employed for every one that 
is  sent out with a provision train.  The ani mals are 
quiet and docile if  handled properly, but if crossed or 
an gered they show a temper and power that makes 
them more formidable than the n ative warriors to fight 
off. The " Chino " dri vers know how to favor the 
beasts, and whe-n to give them water and when to 
make them leave the stream. With stones and loud 
shouts they force the ani mals to come out of their bed 
of water and m ud and stand up i n  line for yoking agai n.  
Sometimes, however, h alf an hour is wasted i n  getting 
the carabaos harnessed ready for resuming the journey. 
T hey are trained so well that they step into line and 
over the shafts as carefully as a gentle horse waiting 
to be harnessed. 

The animals are rudely yoked to the carts, and are 
dri ven by means of a rope fastened to a ring iu their 
noses. The " Chino " drivers control them by means 
of this rope and loud shouts similar to those used by 
a farmer in steeri ng his yoke of oxen. The a nimals 
are so slow of foot that they were ruled off the princi· 
pal street of Manila because they impeded the progress 
of traffic and caused frequent trouble. The b easts 
are able to stri ke a good gait, however, as witnessed 
many times in runaways. Teeu they show a fleetness 
of foot that surprises all who are not thoroughly ac­
quainted with them, but their h ide is so tough t hat the 
drivers cannot prod them deep enough to force tkem 
to a faster trot. A wild carabao is n ot an agreeable 
animal to meet, and t-here are i mmense herds of 
them roaming in the islands. Several ti mes they h ave 
charged upon our sol diers i n  anger and caused a sen­
sation of more i m portance than a charge of the n ative 
soldiers. With their long horns and powerful muscles 
t hey are able to gi ve a whole regiment all the work it 
needs for a short t i me. The bullets from the rifles do 
not al ways kill  or even cripple the wild beasts, and a 
charge cannot be checked by a vollay or two from well-
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directed rifles. The shooting sometimes serves to anger 
the animals instead of intim idating them, and they 
plunge through the deep grass and j ungles like a m ad­
dened herd of elephants, and sometimes prove almost 
as formidable. 

These wild buffaloes come from the interior, where 
many natives spend their time in capturing and taming 
them. It takes a long time to tame the wi ld creatu res 
and break them into service. Some old bulls absolutely 
refuse to be tamed, and t hey show their resentment 
for capture up to the time of their death. Most of 
those in service are born and bred in captivity, and 
the young calves are very easily trained for use. Still 
enough of the wild carabaos are caught e very year to 
keep the stock from degenerating. 'l'hey take to 
civilized life m uch more readily than our American 
bison, resembling in this respect the true water buffalo 
of India. 

The strength of these animals is marvelous. Iu re­
spect to size. strength and ponderousness they resem­
ble the elephant more than any other creat ure. They 
simply h aul anything that is h itched behi nd them, 
and it is t he sh aft or traces that break if the load can­
not be m oved. Across all sorts of rough and miry 
country they pull the load, although they have not 
the s u re footing of the mule in climbing steep B.nd 
rough mountains and h ills. They are better in the 
soft, miry lowlands which compose so large a part of 
the Phil ippines. When angered and running away, 
tbey dash across t he coun try with their heavy load, 
as if it was so m uch light, flilllsy cotton. Not only 
are they then regardless of what is behind them, b ut. 
also of what m ay rear itself in front. Be i t  a ri ver,. 
a fence, ditch or j ungle, or another cart, the maddened, 
animal plu nges blindly through or across it,  and 
never halts u ntil disabled or its anger h as evaporated. 
In the latter case it then suddenly becomes as meek' 
and docile as before. If whipped for its misdeeds, its 
meek eyes seem to ask wby it is punished, and they 
look as i nnocent as those of a child or a deer. In 
truth it is a strange ani mal, and not m uch uulike the 
natives of the islands w hich i t  inhabits. G. E. W. 

. � ... 
FACTORY INSPECTION OF NEW YORK STATE. 

. The" A n nual Report of the Factory Inspectors of 
New York State" makes a volume of 950 pages, and 
gi ves a mass of statistical information which is  most 
i nteresting. D u ring the year the iuspectors h ave 
visited 35,716 separate establishments and factories, 
and man y  of t hem were in out-of-the- way villages, and 
it required considerable time and travel to reach them. 
Altogether, the total nUlllber of places visited one or 
more ti mes was 48,800, and out of this n u mber 15, 192 
had orders issued against them. The total n umber of 
accidents of all kinds reported in factories was 1, 626, 
the total n u mber of fatal accidents in manu factories 
was 45. .The interest manifested by the people of the 
State in  the work of the department is  very grati fying. 
The i mportance of the provision of the law relative 
to scaffolding, ropes, etc. , has not been fully realized 
but by a very fe w of even those whose interests are 
protected t hereby. Five com plaints were made about 
defective scaffold ing, and in each case a full com­
pliance of the law was secu red. D uring t he year the 
department found 20, 191 children between fourteen 
and "ixteen years of age em ployed in factories, etc., 
throughout the State. The total number of certifi­
cates for children under sixteen years of age filed by 
the varions Boards of Health throu ghont the State 
was 16, 240. The department d e voted its atteution 
with m arked success to the question of fire escapes, 
labor laws relating to the hours of work, ventilating 
tenement houses, workshops, etc. 

• Ie • 
THE NEW GOVERNMENT PRINTING OFFICE. 

The new b uilding for the Government Printing 
Office is now being erected at North Capitol and L 
Streets, Washington, is to be seven stories in height, 
and is, of course, thoroughly fireproof. It i s  to be 
provided with twelve electric elevators w hich will run 
in shafts lined with glazed brick. In case of fire, four 
large stairways will furnish a means of exit. All the 
presses are to be actuated by electricity ; the larger 
ones are to have independent motors. The current 
will be supplied from an adj acent po wer house. Every­
thing is to be done to make it in e very way a model 
printing office, and when the vast n umber of boo ks and 
doc uments issued b y  the Government is considered, it 
will  be seen that it will  be m ost econolllical for the 
Government to have the best possible plant obtain­
able. The p ublic printing office supplies every C us­
tom Hou�e, Land Office, Internal Revenue Office, Pen­
sion Agency, Post Office, the Con sular Service and 
all of the Departments with all the blanks they need, 
this alone requiring an enormous job pri nting plant. 
Special attention is given to doing work w i t h  great 
celerity, .as is often required in Con�ressional matters, 
and in emergencies the work is done at night. Th us. 
the manuscript report of the" Mame, " of wh ich we 
have already pablished an abstract, was received at 
six o'clock P. M. on March 28, but (lomplete copies 
bou nd in paper were on the desks of the members of 
Congress at ten o'clock the next mornin�. 
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A NEW WAY O.F CLEANING SHIPS' BOTTOMS. 
The great expen�e and delay of dockin g a vessel for 

the pu rpose of cleaning its foul bottom has prompted 
inventors to de vise other means whereby the removal 
of barnacles is effected lDDre inexpensively and quick­
ly. The most recent method of this kind forms the 
subject of a patent granted to Mason S.  Moreno, Key 
West, Fla. , and Hayden W. Branch, 404 Washington 
Street, Tampa, Fla. 

In the system in question a scow is used, which car­
ries the cleaning apparatus and which is moved along 

A NEW WAY OF CLEANING SHIPS' BOTTOMS. 

the vessel by means of side propellers. Adj ustable 
side bars exten d  from the scow and carry b uffers 
to prevent possible injury to the vessel. Rollers on the 
bars engage the side bars of a frame, on the lower end 
of which a brush or steel cleaner rocks. Swinging 
standards on the float each carry two rol lers, between 
which the side bars of the brush frame move. The 
brush frame is yieldingly carried toward the h ull of 
the vessel to be cleaned by means of weights attached 
to ropes running ovel' pulleys and connected with the 
frame. The brush or steel cleaner is brought into en­
gagement with the hull by means of l ifting cab les se­
cured to the brush frame and to winding- drums 
on the scow or dock. A drawing-down cable is fastened 
to the brush frame near its upper portion, passes 
down around the pulley on the lower end of a shifting 
bal', and up around second pulley to another winding 
drum .  

The shifting bar referred t o  c a n  be moved toward or 
from the vessel ,  as may be required; and can be ad­
justed vertical ly.  The shifting bar is furthermore ad­
jllstabl y  con nected with the rocking bar, so that a 
swinging of the one will cause a like movement in the 
olher. 

When the brush is in  its lowermost position, the 
d rums are set in motion by the engine to wind up the 
lifting cables, thus draw i n g  the urush up into contact 
with the h ull. When the brush 01' cl eaner reaches the 
surface of the water, the drawing-down cable is  ope­
rated to puil the brush downward, the lifting cables 
being released from their df'ums. During this opera­
tion, the scow c�n be moved toward the side of the 
vessel b y  means of a stern ·.propeller. 

This apparatus can be carried (knocked down) on 
board a man-of- war, taking u� less room than 60 cu­
bic feet of space. and in a few moments set up on a 
dock i n  any part of the 
world, ready for clean­
ing the ship. 

I •• 
Deatll of Mrs. Roswell 

SmUll. 

I Citutific jmtticlu. 
of a line between Washington and Baltimore. When 
the bill  was final ly passed, Annie Ellsworth carried the 
news to Prof. Morse, and he said she should have the 
honor of sending the first message, which she did. 

• • J • 

A NOVEL REVERSING GEAR. 

The reversing gear w hich is i llustrated herewith is 
designed to permit  the quick reversal of a shaft from 
a pulley continuously dri ven in one d il·ection. The 
i nventor of the device is And rew Brott, of South Den­

ver, Colorado. Fig. 1 is a sectional side ele�a­
tion of oIle form of the invention. Fig. 2 is a 
sectional s ide elevation of a modified form of 
the gear. 

In the form shown in Fig. 1 the shaft to be 
driven carries a loosely mounted support, pro­
vided wit h two bevel pinions engaging on either 
side two bevel gear-wheels l ike wise loosely 
mounted on the shaft. One of these gear­
w heels is d riven by a belt. Two c lutches lock 
the respective gear· wheels to the shaft by 
m eans of cones connected by shifting arms, so 
that the operator can thruw one c lutch into en­
gagement with its wheel and the other out of 
en gagement with its wh eel. A band-brake is 
controlled by the shifting-arms to brake the 
SUPPOt·t of the bevel· pinions. The driven gear­
wheel when locked to the shaft directl y  rotates 
the shaft in a forward d irection by means of 
its c l utch. The other gear-wheel bei ng d iscon­
nected from the shaft, the pinions and the 
wheel in question evidently rotate loosely w ith­
out translllitting motion to the shaft. To drive 
the shaft i n  the opposite direction, the operator 
moves the shifting-arms to apply the brake and 
hold the pinion support against rotation, to re­
lease the driven gtlar·wheel, and to cl utch the 
other gear-wheel to the shaft . . The motion of 
the driven gear-wheel is then transmitted by 

the pi nions to the other gear- wheel, clutched to the 
shaft, but  i n  a re verse direction from th at previously  
given. 

In the modified arrangement .shown i n  Fig. 2, fl'ic­
tion pinions and wheels are substituted for the bevel 
pinions and gears ill u strated in Fig. 1; the loose d r i ven 
wheel is provided with a clutch, but the other wheel is 
secured to the shaft by a set-screw. The brake is dis­
pensed with, the support for the pinions being locked 

MAGNETIC CLUTCH CAPABLE OF TRANSMITTING 
3,000 HORSE POWER. 

I 
TEST OF TURNING POWER OF MAGNETIC CLUTCH. 

FEBRUARY 17, 1900. 
and released directly by the shifting· arms, which are 
given a special form for this purpose. The operation 
is essentially that of the form shown in Fig. ! . 

Tlie si mplicity of the device and its efficiency con­
stitute its chief ad vantages . 

• ' . J • 

MAGNETIC CLUTCHES. 

BY GEORGE A. DAMON. 
The magnetic clutch shown in the i l lustration is one 

h undred inches in diameter, and is capable of trans­
m itting 3, 000 horse power. It is the largest ever built, 
and is one of three recently completed to conn ect the 
engines an d generators in a central electric power 
station. In designing power plants engineers h ave 
been l i m ited to the use of the ordi nary friction clutch, 
and its adoption for transmitting power has been �o 

BROTT'S REVERSING GEAR. 

uni versal that its action is well u nderstood and its 
limitations recognized. The modern tendency toward 
large units, arranged compactly so as,·.to occupy a 
minimum amount of floor space, has militated against 
the use of belts, shaft, pul leys and friction clutches, 
and it has become common practice either to connect 
the electric generators directly to their prime movers 
by means of a rigid coupling, or to key the generator 
armature upon the extended shaft of the engine or 
turbine. This practice is objectionable from lack of 
flexi bility, and was developed because no coupling was 
fou nd by which to connect or disconnect the generator 
readily that had the advantage of neat appearance 
and compact design. The magnetic clutch, therefore, 
possesses a peculi ar i nterest as offering a solution to this 
pro blem . 

Advantage is taken of the tractive force existing be­
tween t wo highly magnetized bod ies of.metal , and this 
action secures one of its chief points of advantage. 
The tracti ve powe r of an y magnet· depends upon the 
number of , . l ines of force " passing from the magnet 
proper to the armature which it is attracting, across 
the small air gap existing between the su rfaces of the 
two parts. Owing to the su perior permeabi lity of iron 
it  takes considerably less energy to maintain in it l i nes 
of force than is required to force them through the 
su rrounding air, and, therefore, that magnet is most 
efficient which provides fOI' its" li nes of force " a closed 
ferric circuit of di mension sufficient to prevent over­
saturation, and at the sallie time is designed to get the 
full benefit of concentration of magnetization at the 
con tact surfaces. As such a magnet is sel f-contained, 
the adhesion is secured wit hout any resulting ex­
ternal reaction, and a clutch built upon this [principle 
will operate without the slightest end thrust upon its 
journals, and without requiring any applied mechan i­
cal force t.o put it into service. The power-tran slIJ i tting­
capacity depends u pon the coefficient of friction ue­
t ween the two surfaces h eld together by magnetic ad-

hesion. An i nteresting 
test of this " torque " 
or turning power is 
shown i n  the illustra­
tion, in which a weight 
of nearly a ton is  sus­
pended on the end of a 
twenty-foot lever arm, 
the result being only to 
bend the rails of which 
the lever is com posed 
without causing the 
clutch to slip. It might 
be added that only one 
of the two coils with 
w hich this clutch was 
provided was used in 
t h is test, and that the 
voltage applied to this  
one coil  was reduced 
one·half before slipping 
occurred. The small 
alllount of electrical 

Mrs. Roswell Smith, 
the widow of the pub­
lisher of The Century 
Magazine, died recently 
in New York at the age 
of seventy-two. When 
she was seventeen years 
old, as Annie G. Ells­
worth, she sent the first 
telegraphic message­
" W h at h a t h  G o d  
wrought? " Her father 
was the first Commis­
sioner of Patents, and 
has been called the 
" Father of the Patent 
Office." H e  was a close 
friend of Morse's, and 
together they ind uced 
Congress to appropriate 
$30,000 for the expense Leugth of lever, 20 feet; deadweight at end of lever, 1,865 pounds; energy necessary in excitinl( coils of clutch, 200 watlll. 

energy required by an 
efficient magnet is quite 
as surprisi ng as the large 
amount of tractive pow-
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er developed, the l a rge magnetic cl utch shown req uiring 
but 200 w atts for i ts excit ing coils, an amount of ent'l'gy 
less than would be consumed by fon r  16-cand le-po lyer 
i ncan descent lamps. The efficiency of this clu t.ch as 
a power-transmitting device i s, therefore, 99 -99 per 
cent, that is.  the loss is one-h undred t h  of one per cent, 
which may p roperly be considered a negligible quantity. 

J c itntific �mtrican. 
THE FOUR-CYLINDER COMPOUND LOCOMOTIVES OF 

THE NORTHERN RAILWAY OF FRANCE. 
In a recent issue of the SCIEN'l'IFIC AMERICAN, ref­

erence was lllade to the relllarkable daily servi ce of ex· 
press trai ns run by the Northern Rai l way of France, 
which includes no less than forty-five train s, with an 
average timed running speed, including stops, of from 

1 0 1  

speed o f  its express trains as has taken place o n  this 
Frellch road in l ess than a decade; for i t  is a fact that 
ten years a 1/:0, the Northern Railway of France had 
no ex press trains  on its schedule that were timed to 
run at a higher speed than 43 miles an hour, including 
stops. 

It was in the year 1885 that La Societe Alsacienne 
In the application of the m a g n p r  

i c  clutch in t h e  cen tral electric plaut 
of the Imperial Company, of St .  
Louis, Mo"  the clutches are used to  
connect the generator to  the en­
gines in such a way that each dy­
namo can be reached from more 
than one engine_ The cu rrent is 
carri ed to the coils  by mean s of col­
lector rings attached to the sides of 
the clutches, and the electrical con­
nections are simple and easi ly  in. 
spected. The collector r i n gs take 
their current from insu lated brush· 
hold ers. w hich are con nected elec­
trical l y  to the source of curren t 
t h rough a swi tch provided w ith a 
device for taking care of the i nduc­
tive discharge when the oil circuit 
is broken . These s w i tches are 
placed n pon the s w i tch boa rd , so 
t hat in starting or stoppi n g  a gen­
erator, all of the control l ing d evices 
are within the reach of one station 
attendant .  The fact that magnetic 
clutches can be controlled by ' one 
or more push buttons or electric 
switch es, placed at different parts 
of a room or plant, is one of their 
marked advantages. 

l.-EIGHT.WHEEL, COMPOUND, AMERICAN EXPRESS LOCOMOTIVE, FOR THE FRENCH 
STATE RAILWAYS. 

de Constructions Mecan ique�, u n ­
der t h e  superin tend ence o f  M. d e  
Glehn, delSigned a n d  bui lt  in its 
workshops at Belfort · a four-cylin­
der compound locomotive for the 
express service of the Compagnie 
du Nord_ That was. of course, be­
fore the era of the present  fast ex­
press service. and the enl/:ine, which 
was . no more powerful than the 
ordinary 10coIIJotives used by the 
compan y at that time. w as built 
chiefly to prove that, owin g to its 
economica l stl'am i n g. t,he colll pound 
locomoti ve w a s  �ens ibly more pow­
erfnl than t.he ord i nary type_ When 
in 1890 i t.  became n ecessary, on ac­
cou n t  of the  i ncreased weight and 
high speed of the new express ser­
vice, to b u i ld a special type of loco­
motive, t h e  excellent resu lts obtain­
ed with the com poulld locomotive 
of 1885 induced the company to 
adopt the four-cy l i n der, compound 
sy stem for its h igh-speed trains. 
An engine considerably more pow­
erful than the com pound of 1885 
w as desil/:ned, and with some m i n or 

Cylinders, two H. P., 13 X 26 inches ; two L. P • •  2\l X 26 inches . Drivers. � inche., Heating surface. 1,893 sqnare feet. 

M I'_ Bion J_ Amold, a consulting 
f'lectrical engi n eer of Chicago, is the 
d esigner of this c l u tch , and he is 
now making extensive u se of spe­
cial l y  designed magnetic cl utches 
for \'arious pu rposes. A n u mber 
are now bei n l/:  i nstalled i n  a plant 
u si n g  l a rge synchronou� motors fOl' 
d riving heavy mach i n e  rol ls,  the 
mai n  f u nction of the  clutch bei n g  
to f U l'Oish It quick mean s o f  releas­
ing t he dri v i n g  motor in case of 
emergency, thus allo wing the rolls 
to bf' sh u t  down wit.hout overcom­
i n g  the i n erti a  of the revol ving mo­
tor armature_ 

Steam pressure, 215 pOllnn"_ 'Veil"ht of engine alone, 59 tons. 
modi fications forIIIs the standard 

'fhe appl ications w here the use 
of these clutches i s  desirable  wou ld 
seem to be l i mi ted only by the 
n u m ber of places where it  is  re­
q u i red to transmit power from one 
� h aft to another_ For motor appli­
cations to i nd i v idual m achi n e  driv­
i n g, for shafti n g  tra nsmission, for 
connectin g  generators to gas en-

2.-TEN-WHEEL, COMPOUiiD, LOCOMOTIVE FOR HEAVY EXPRESS AND FREIGHT SERVICE. 

express locomotive of to-day 0 1  
this line_ These engi nes, of which 
one of the latest type is shown ill 
Fig. 3, conform in many respects to 
the standard eight-wheeled Ameri­
can engines, the likeness consisting 
in t h e  fact that it has the truck and 
four-coupled drivers, and that the 
tender (a new departure in E uro­
pean practice) is carried upon two 
four-wheeled trucks. Apart from 
these broad resemblances, however, 
these fine engines possess marked 
characteristics of their own. They 
are of the  four-cylinder. compound 
type, w i t h  the two high -pressure 
cylin ders, 13 -4 inches in diameter 
by 25 '2 inches stroke. p laced on the 
outside of the plate frames between 
the truck ·· and the leading dri vers 
and connected to the rear dri vers, 
and the two low-pressure cylinders, 
which are 21 -6 inches in diameter 
by 25-2 inches stroke, placed be­
tween the frames beneath the 
sm okebox and coupled to the for-Cylinders. two H_ P._  13"8 X 25'2 inches ; two L. Po, 21 '6 X 25'2 inches. Drivers, � inches. HeAting surface. 1.950 oquare 

feet. Steam pressure, 215 pound�. Wei"ht, engine. 6�'6 toos;  tender, 45 tono_ 

a.-EIGHT-WHEEL, COMPOUND, FRENCH LOCOMOTIVE, FOR FAST EXPRESS SERVICE. 

Cylinders, two H_ Po. 13'4 X 25'2 inches; two L_ p" 21 -6 X 25'2 inches. Drivers, 83� IncheH . Heating surface. 1,900 square feet. Steam pressure, 215 pounds. Weight, engine. 56-5 tOIlF; tender, 4Ii tonB. 

gin es, steam engines, or t u rbines. and for any otber 
pu rposelil, the small alllou n t  of space required . the 
smal l  amount of power needed, and the n eat ap­
pearance of the magnetic clutch, will readily commend 
its u �e to engi n eers, 

• , e  • •  
FENCRS are ea � i l y  grown i n  Cuba from pinon twigs, 

which are planted in rows a few inches apart. 

50 t.o 60 m i les an hour.  Of these forty-fi ve trai ns, ten are 
timed to ru n at speeds of over 54 m iles an hour_ The 
present article will  be dE'voted to a descri ption of the 
fou r- tlyl inder, com po n n d  en gines, which have been de­
sil/:ned f'�pel'ial l �' for this  remarkable servicE', It i s  cer­
tai n l y  d ifficult to fi n d  in t h e  annals of rai l roadi n g  a 
parallel i n stance wh erei n a rai lroad compal l y  h as 
made such a surprising advance in the number and 

ward pair of . drivers_ _The two pairs of drivers, 
which are 83>( inches in diameter, are connected by 
the nsua l coupling rods, the arran gement being similar 
to that of the ordin ary high-presmre locomotive of the 
Atlantic type i n  t h i s  coun try_ The boi ler carries a 
steam pressnrf' of 215 pou nds to the square inch. It is 
p rovided wi t h  Serve tubes, the heati n g- surface of 
which amou nts  to 1 , 768 square feet, w h ich with about 
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182 square feet in the firebox, making a total heating 
surface of 1, 900 square feet. The weight of the engine 
loaded it!  56 '5 tons, and of the tender 45 tons, making a 
total loaded weight of engine and tender 101'5 tons. 

The extreme length of the tender is  one of the most 
striking features of these fine engines, the unusual size 
being evident even to American eyes, which are accus­
tomed to tenders of l iberal proportions. It is made of 
large dimensions to enable the trains to make long dis­
tance runs i ndependently of the coal chute and the 
water tank. The capacity of the tender is 4,000 gal­
lons · of water and 5� tons of coal . 

Of the forty-five runs made by these trains, the 
fastest is that from Paris to Amiens, a distance of 81� 
mi les, w h ich is run in 1 hour and 21 minutes, at the 
rate of 60 '5 mi les per hour. The loads behind the 
tender vary from 150 to as high as 280 tons. In a re­
cent trip from Paris to Amiens, when the load was 280 
tons, a speed of 41 mi les an hour was reached on an 
upgrade of 1 in 125, whi le a 4-mile stretch upgrade of 
1 in  185 was c l imbed at a min imum speed of 50 miles 
an hour. The Ia.st 28 miles of the journey into Amiens 
was run under red ucQd steam in  order to avoid a 
premature arri val, the train,  as it was; reaching 
Amiens 2 minutes ahead of schedule t i me. Other re­
markable timings are that of the express from Paris to 
St. Quentin, 95%, miles, at the rate of 57'4 miles an 
hour ; Amiens to Calais Pier, 104 miies. at the TII;te of 
57'2 miles an hour ; Longeau to Paris, 79 miles, at the 
rate of 56 '4 mi les an hour ; and Amiens to Longeau, 
81� miles, at the rate of 56'2 mi les an hour. During a 
trip from Paris to Calais in stormy weather, w hen one 
of these engines was d rawing a load of . 19 coaches, 
weighing 280 tons, a rate of from 61 to 63 miles per 
hour, we are told ,  was maintained on the level in a 
heavy side wind ; while on an upgrade of 1 in 125, the 
speed never fell below 41 mi les an hour, and 75 miles 
an hour was recorded on a light down-grade. 
a Perhaps the most remarkable feature of the work 
done by these compound expresses is the capacity to 
take a fairly heavy load up a grade with a constant 
acceleration.  Reliable testimony as to the perform­
ance of the express trains is given by M. Rous-Marten, 
who has spent much of his time upon the footplates of 
express engines in Europe. On one occasion when he 
was present, the load being 128 tons, two mi les from 
the start the speed rose to 60 miles an hour ; at three 
miles it was 70 mi les an hour, and at 4 miles from: the 
start the train was running at 71 '8 miles per hour. At 
this point it commenced to climb a 2%-mile grade of l in 
200 on which the speed averaged for the whole distance. 
67 miles an hour. The speed was 68 miles an hour· and 
was still rising when the summit was reached. The de­

·scent to CI'eil was made at the maximum speed· per­
mitted by law, namely, 77 '5 miles an ho01', and along 
the succeeding 50 miles of the road the average speed 
was 75 mi les an hour. In a subseq uent ascent of 10 
miles, grade 1 in 183, the speed at starting, after a slow­
down due to signals, was 40 miles an hour, and from that 
the acceleration was constant for the whole 10 mi les, 
reaching 70 m iles an hour at the summit, w hen it was 
sti l l on the increase. Mr. Marten states that this up­
h i l l  performance is without parallel i n  h is  experience. 
The run from Paris to St. Quentin,  95%, miles, was made 
at the average speed of 67 '4 miles an hour. 

Our i l lustration No. 2 represents another type of en­
gine which follows in some respects American practice. 
It was built from the design of M. de Glehn for the 
same railroad, and was intended primarily to run 
local trains, where quick starting and stopping is de­
sirable, and also for hauling fast freight trains. Oc­
caSionally, however, these engines are used for the 
fast expresses, and they are used regularly on the 
heavier expresses; especially where the trains have to 
be · taken over heavy grades. These engines have six 
wheels coupled, the' outside, h igh-pressure ' cylinders 
being connected to the middle pair of drivers, and 
the inside, low-pressure cylinders to the forward pair. 
The high-pressure cylinders are 18 '8 inches in diam­
eter and the low-pressure cyl inders are 21 '6 inches in 
diameter,· the piston stroke ' in each case being 25'2 
inches. The driving wheels are 5 feet 8�4' inches in diam­
eter. The boilers are particularly large for European 
engines, having a total of 1, 950 square feet of heating 
surface, with 24'8 square feet of grate area, the boiler 
pressure being 215 pounds to the square inch. The 
weight of the engines · loaded is 65'9 tons, and the 
weight of the tenders is  45 tons, the total weight of 
the engines being 110'6. The performance of the six, 
coupled engine i s  fully equal to that of the four-coupled 
type and indeed, if anything, it is superior. In a run 
from Paris to Lille a train made up of twenty-four 
coaches, and weighing altogether 882 tons, the locomo­
tive put the fol lowing remarkable records to its credit. 
After starting 4 minutes and 14 seconds late, a speed of 
58 miles an hour was obtained at the end of the third 
mile; 8 miles out from Paris the train.  after being 
stopped by a signal at the foot of an up-grade of 1 i n  
200, attained a speed o f  40% miles a n  hour in t h e  first 
two miles, the speed increasing steadily to 47 miles an 
hour, which was maintained to the top of the grade. 
On the down-grade the speed rose to 68% mi les 
per hour. Later, on 14 miles of an up-grade of 1 

J t itutifit !mtritau. 
in 250, the load of 880 tons was hauled at a speed 
of from 48 to 51 miles an hour. The time of the whole 
run was 94 minutes and 84 seconds, the net time 
being 88 minutes and 40 seconds, and the average speed 
of 53 '8 miles per hour for a distance of 78� miles. 
These performances, especially on the grades, are ex­
ceptionally creditable and .speak volumes for the steam­
ing qualities of these fine engines. 

Our illustration, Fig. 1 ,  wil l  have special interest for 
our readers, for the reason that it  represents the first 
American-built locomotive to be used on a French 
road . It has lately been built by the Baldwin Loco­
motive Works for the French state railways. In all 
its essential particulars it is of distinctively American 
type. Like the French engines we have above de­
scribed, it  is a four-cylinder compound, the system in 
this case being the well-known Vauclain type, in 
which the high-pressure cylinders are placed above the 
low-pressure, and connect to a common cross-head, the . 
connecting-rod being coupled to the forward pair of 
driving wheels. The high,pressure cyli nders are 13 
inches, the low-pressure 22 i ncbe8 in diameter, the 
diameter of the stroke being 26 inches. The valves 
are of the balanced piston type ; the boiler is 58 inches 
in diameter and carries a working pressure of 215 
pounds. The firebox, following the French custom, 
is of copper ; there are 282 2-inch tubes, 12 feet 1 inch 
in length. The heating surface is divided as follows : 
Firebox, 128 square feet ; tubes, 1,764 square feet ; mak­
ing a total of 1 ,892 square feet. The grate area is 25% 
square feet. The driving wheels are 84� inches in 
d iameter, and the truck wheels 86 inches. The weight 
on the dri vers is  84 '9 tons, and the truck �4'1 tons, 
making a total weight for the engine of. 59 tons. The 
tender is to be furnished by the company. 

The chief points of difference between this engine and 
one built fO!' an American road, it will be noticed, lie 
in the absence of the pilot and bell, and in the fact 
that the firebox is shorter, bringing the driving wheels 
closer together than would be customary in an Ameri­
can engine. It is to be regretted that this first loco­
motive built in Amel'ica for a French road is not to be 
put in service on the Northern Rail way of ll'rance, for 
it would then be possible to make some comparison of 
results between it and the celebrated compound loco­
motives of M. de Glehn. 

. .. .  ,I .  
New P:ractlce In the (Jopy:rlght oC Photog:raphs. 
The following interesting article on the copyright ·of 

photographs, and the great hardship often in6icted 
th'rough the severe penalty provided by the present 
law irrespective of the merits of the case, is  republished 
from a recent issue of The New York Sun. 

It has been a notorious fact for a long time that 
many photographic establishments have made a reg­
ular practice of levying a spel'ies of blackmail npon 
publishers, who have, unwittingly perhaps, published 
a copyrighted photograph without permission. It is 
not necessary that any damages should be proved, .it 
being sufficient to establish the fact of the infringe­
ment . . The penalty in many cases wou ld amount to 
many thousands of dollars, while the photograph had, 
perhaps, no value whatever. The article says : 

The law of copyright in its application to photo­
graphs is being interpreted through recent decisions 
of the Federal courts nearer to the evident intent with 
which it was enacted. The purpose of the law in 
declaring a property right in photographs was to 
enable a person photograph ed to retain control over 
his or her printed hkeness and to prevent unauthorized 
use of it in publications or otherwise. The law had 
beeu turned so far from its original purpose that 
people rarely heard of .1t person photographed seeking 
its protection for his or her own sake, while attempts 
by photographers to mulct publishers who had used 
copyright photographs, often unwittingly, have been 
so frequent as almost to bring the law to scandal. 
The law's · man.datory provision that for the infringe­
ment of the copyright $1 shou ld be pa.id to ' the holder 
of the right . for each reproduction of the photograph 
made it possible in the · case of publications of Jarge 
circulation · for a. '  litigious holder of a copyright to 
descend upon publishers with ruinous claims. 

This was so well understood that many more cases 
of infringement were settled out of court than came to 
trial, so as to avoid the expense and annoyance of 
. litigation and sometimes the high damages which the 
letter of the law ordered. In the case of a newspaper 
these damages would be punitive beyond the intent 
of the law makers. It has been testified to in court in 
this city that many of these outside settlements have 
been made. If a man or woman photographed had 
been inj ured, little objection would have been heard, 
but usually the effort was by a photographer to collect 
a.lIeged damage to his business. In England, as in 
this country, litigation increased rapidly after the ex­
tension of the copyright law to cover photographs was 
made. 

The work of reducing the exorbitant damages pos­
sible in collection for infringement of the law in re­
gard to photographs was begun last month. The 
Supreme Court, in the case of Bolles against Outing, 
declared that the pena.lty specified in the statute could 
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only be recovered .. for each copy of the infringement 
which at the time of the announcement of the action 
was found by the photographer to be in the possession 
of the magazine and available for seizure, and that no 
penalties can be collected for such copies as had been 
previously distributed and sold." 

This disposed of the opportunities to m ulct publish­
ers in $1 for each copy of a photograph used, which in 
the case of some pUblica.tions would mean It handsome 
fortune for the plaintiff and ruin for the publisher, 
even if he had done no real damage and though the 
person photographed was neither inj ured nor offended. 
On December 14 another decision in a Federal court 
defined further the l ine of demarkation between in ­
juries and privileges which the  law intended to  confer 
and the damages which photographers, who might 
under certain circumstances share in the law's bene­
fits, have sought to show and in one way and another 
to recover penalties for. Snit was brought in  Denver, 
in the United States CirCuit Court, by the Detroit 
Photograph Company, of Detroit, to restrain Frank S. 
Thayer, bookseller, of Denver, from sel l ing copies of 
a colored photograph of " The Palisades and Alpine 
Pass," made by W. H . .Jackson in a pUblication sold 
by Mr. Thayer entitled " Colorado in Color ;lnd Song." 
The point was raised whether a man could claim a 
copyright in a photograph of natural scenery, even if 
he colored it h imself. . .Judge Hallett ruled that . .  a 
photograph of natural scenery is not the subject of 
copyright, because it is not an original conception of 
the artist. It is merely a skillful manipUlation of the 
camera. Further, it is not shown that there was any 
originality about the coloring of the photograph in 
question, and it was shown in the defense that the re­
sult  achieyed was old and in common practice. " 

Recently the question of the application of the 
Copyright law to photographs came up in the United 
States Circuit Court for this district before .Judge 
Wal lace and a j ury. The Copyright League's counsel, 
Lewenson, Kohler & Schuttman, instituted a suit for 
$5,000 damages against Zucker, Levett & Loeb, who 
make a. household preparation that has been advertised 
by a postel' in which appears a woman's figure. It 
was contended that the figure was reproduced from a 
photograph of a chorus girl in a Broadway theater 
which had been made and copyrighted by .Jacob 
Schloss. Schloss testified that he had made the photo­
graph, that he had inst.ructed the young . woman how 
to pose to make the picture artist,ic and that he had 
then copyrighted the photograph. He brought one 
of the photographs to court. 

The defense, represented by Simpson & Werner, 
said that an advert ising poster design had been or­
dered by them from Gibbs & Williams, lithograph­
ers ; that they had supposed the design original , an d 
that they had ordered several thousand posters for use 
in cars. So soon as some of these had been put in the 
street cars a clerk of the prosecuting law firm� with a 
summons and a complaint, and accompanied by a 
United States marshal, called on the defendants, who 
were advised, one of them said, to settle the clai m 
made for violation of the Copyright law. This sugges­
tion the defendants decided not to comply with , not 
believing that they had violated the law, and holding 
that if it had been violated, the publi8hers of the 
posters, the lithographers, were the ones who had in­
fringed the copyright. Their counsel contended that 
the photograph in question was not artistic and was 
not a proper subject for copyright. This issue .Judge 
Wallace gave to the j ury to determine as a matter of 
fact. The j ury decided for the defendants. If the 
precedent set by this case stands, it maylbe found that 
the copyright on photographs of stage and platform 
celebrities is without value. 

The United States marshal found 5,000 of the posters 
which it was alleged infringed the Schloss copyright 
in the possession of the defendants, and under the 
mandatory provision of the Copyright law this would 
have enabled the recovery of $5,000. Schloss testified 
on cross-examination that he had taken out copyright  
on  many photographs of  actresses, and that a number 
of suits . for infriI;1gement had been instituted by him, 
most of which had been settled out of court. 

Most of such claims in  this country have rested, it is 
said, on a d�cision i n  a suit brought some years ago 
by the late Napoleon Sarony concerning a photograph 
of a British restbete whose name attracts little atten­
tion now. The decision governing in England since 
copyright extended to photographs was given in 1888 
in the case of Pollard against the Photograph Com­
pany. A few years ago The London Times publ ished 
letters which showed the great n umber of claims 
made in that country after the enactment of the law 
creating a copyright in photographs. The recent de­
cisions in this country would seem to indicate a di­
minution of such claims here in the future. 

e . • . • 
THERE is a vigorous protest being made against · the 

new sewage farms near Paris. All of the local wells 
are infected, and there is an epidemic of intestinal 
troubles. The sewage seems to escape between fissures 
in the Boil into subterranean sources of supply to the 
wells. 
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Scie nce Note •• 

The e arthquake in the province of T itlis has been 
very severe. Many v illages have been destroyed, and 
tbe bodies of 800 villagers were fou nd. 

The Chief Commissioner for the Paris Exposition of 
1900, M. Picard , is  sanguine about the com p letion of 
the buildings at an early date. Many of the buildings 
are now read y for occupancy. 

Prof. Kreutz, oflKiel O bservatory, has telegraphed to 
the Harvard College O bservatory that a comet was 
discovered by Giacob i ni,  at N i ce, January 31, i n  
right ascension, 2 hours, 57 minutes, 44 seconds and 
decl ination _700 55'. 

The Egyptain government has appointed an Eng­
l ishman as i nspector of antiquities ; Mr. Howard 
Carter was selected. He has been for man y  years 
iden tified w i t h  the Egyptian Exploration Fund.  He 
wil! make a n  archreological s urvey of the Soudan. 

We h ave been favored by a correspondent i n  Ger­
many with a post card o n  which is printed a:red straw­
berry. When the strawberry is  ex posed to h eat, the 
color of the fruit b lanches and d i sappears. It  can be 
brought back to its original red color by blo w i n g  the 
moist breat h u pon it. 

The ann ual exhi bition and reception of the N e w  
York Academ y of Sciences w ill b e  held:at the American 
Museum of Natu ral History on the even ings of April  
25 and 26. Speci mens� apparatus, and col lections i l l us­
trating the ad vances in science and researchel:! d uring 
the year wi l l  be s h o w n .  

One o f  the most interest i n g  features of  the Paris 
Exposition w il l  be the restol'll.t ion of Pom pei i .  Not the 
fa mil iar ruins, but the l i v i n g  city w i l l  be re presented,  
a n d  arrangements are bei ng made to h ave the fi nest 
spectacular performance in the world, and the work is 
mak i n g  remarkable progress. 

Accordi n g  to A. Gautier, arsenic  is constantly pres­
ent in the thyroid gland, apparent ly  l i k e  phosphorus 
and iodine, combi ned in the nucle i ns. Arsenic is also 
found in m i n u te quantities i n  the spleen and in t h e  
skin,  but no other organ gives even t h e  fai ntest trace. 
T h i s  precise l imitation of its occurren ce h as i m portant 
toxicological significance. 

The Secretary of the Interior h as decided that the .  
models i n  the Un ited States Paten t  Office can not be 
removed for the purpose of d isplaying them at the 
Paris Exposition. Com missionel' Peck was desirous 
that a n  exh ibit should be m ade, but i t  was decided 
that the models were records of the office and cou l d  
n o t  be removed u n der the law. 

The pilot chart of the North Atlantic Ocean issued 
by the Hydrographic Office at Wash ington, for Jan u­
ary, contains a chart showing the average track oC 
121 storms over the North Atlantic duri n g  the ten-year 
period 1889-98. The chart shows that the region of 
m axi m u m  storm frequency for that month lies to the 
north of the steamship routes i n  a .belt  exte n d i n g  
n ortheast fl'om Nova Scotia and Newfoundland across 
the Atlantic, says Nature. Some of these stol'ms are 
the most severe, the largest i n  area, and the longest 
in d uration, and Illay be traced clear across the ocean,  
whi le  others d isapp ear to the northward. The storms 
are d i vided i nto n i n e  classes according to the region s  
in which they first appeared. 

In Nature P. Q. Keegan describes a series of experi­
ments w i t h  the object of decid i n g  bet ween the view of 
Berzelius  t h at the origin al color of anthocyan is red 
and that of Wiesner that it is  b l ue. His  concl usion is, 
o n  the who le, favorable to the fo rmer h y pothesis ; but 
he believes that there are d i fferent stages i n  the de­
velopme n t  of the floral pigment. I n  the lower stages 
the natu ral color is red, w hatever the ch romogen may 
be ; w h i l e  i n  the higher sta�es the natural color of 
anthocyan is b l u e : 01' rather, at least with some 
ch romogens, i t  becomes capable of forming b l u e  COIll­
pou nds w ith alkalies and certain metallic acids. There 
also exist chromogens w hich, except under very ex­
ceptional conditions, are incapable of prod uci n �  a b l ue 
p igment. Th ese, in all stages, naturally deve lop i nto 
a red , the bri l l iancy of w h i ch u n question ably attests 
its real, O1·iginal and propel' character. 

We have been favored by Mr. Duane Doty, Civil  
Engineer of the Pul lman Com pany, w i t h  the  a n n ual 
statement relating t o  t h e  operatives and wage earners 
at Pull man, Ill. A can vass of  them shows that there 
are 7,152 persons e m ployed i n  the various ind llstries 
which are carried on at that place. 6. 858 being m ales, 
and, 294 fe l l l aies. Of the total 7, 152, 1, 544 are reported 
as renting homes in P u l l man, 1, 698 as board i n g  in P u l l­
man, and 3. 242 in all reside i n  P u l l man . Nine h u n d red 
and fourteen own their  homes, 1 , 599 own homes out.side 
of P u l l man, and 1,397 board outsidp of Pull man, or 3,910 
neither reside nor board i n  PllIl man. The a verage 
length of t ime these working people have been em­
ployed at Pul l m an is a l i ttle m ore than 6M years. The 
nativity of these 7, 152 workers shows that ther.e are 
2. 906 native-born A mericans ; 1 , 489 Scan d i navians : 714 
British ; 817 Germans : 205 Russian s ; 146 from Belgium,  
France, Italy and Switzerland ; 616 from Holland, and 
259 from other countries. 
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E nglneerl nK N otes. 

T wo mining experts ha�e gone to Erythrea in order 
to investigate the nature and extent of the gold-bear­
ing reefs. The Italian government is hoping that 
operations on a considerable scale will prove profita­
ble. 

Some of the employes of the Pen nsylvania who are 
past 70 years of age are unwilling to retire on a pension, 
says The Railroad Gazette, and one of these remon­
stl'ants is a baggageman on the New York and C hicago 
L i m i ted who is 9 1  years old. 

The German rail way authorities are consideri ng a 
proposal to abolish ret urn trip tickets, holiday excur­
s ions and all  special rateg, says The Rai l way Review, 
t h i n k i n g  b y  this lUeans they will  be enabled to re­
duce the regular fares one· third with no resulting loss. 

The Shelton Street Rai lway Compa n y  h as settled 
the last of the clai ms for d amages arisi ng out of the  
terrible acciden t of August 6th,  1899, when 29  persolls 
were k i l led and 12 i n j u red . The terms of the settle­
ments h ave not been m ade public, but are sai d  to be 
considerable. 

In all probabi l i ty a steel pla n t  w i l l  be established at 
the Un ited States Arsenal at Watertown,  Mass. The 
n ecessity o f  such a plan t has been apparent fOl' some 
time. The force of men are at present at work turning 
out the g u n s  for  the protection of Nau tasket, Rocky 
Poin t ,  Balti more and Galvesto n .  

The total R u s  . ., ian petroleum production o f  t h e  
pri n ci pal  d istr ict!!  f o r  t h e  ten months amo u n ted alto­
get her to 7, 882, 447 tons compared with 8, 355, 310 tons 
for the correspond i n g  period of 1898. O f  t h i s  quan­
tity, 6, 646, 972 tons were obtained by p u m ping and 
1 . 235. 574 ton s  were received from spou ters. 

It  is a practice with ocean liners to save up their 
soiled l i n e n ,  towels, etc. , u n til port i s  reached, and pas­
sengers are obliged to do the same thing. Now, h o w­
ever, the steamsh i p " New Englan d " of t h e  Dominion 
Li ne has been provided with a com plete lall n d ry for 
caring for the wash of the ship oud that of  the passen­
gers as well .  It is capable of handl ing 7, 000 pieces of 
l inen a day. 

The last rai l s  were laid on the Trans·Bai kal section 
of the Sibedan Railway on Decem her 28, thus com­
pl eti n g  that part of the en terprise and establ ishing a 
com m u n ication between western Europe and St. 
Petersburg and the eastern l imits of the Russian PIn­
pire on the Pacific coast. The length of this section 
is  69a m i les, says The Engineeri n g  and Mining Journal. 
The trains  are transported across Lake Baikal on an 
ice··bl·eak ing ferry boat. The rail l ine is  under con­
struct,ion from Sretensk, through Manchuria to POl·t 
Art h u r. 

The U nited ' States Bureau of LabOl' h as been i n ves­
t igating . the effect of displacement of hand l abor by 
mach i nery in the iron and steel trade. It was found 
that in 1857 a rifle barrel took 98 hours to m ake by 
hand. It  is  now made i n  3 hours and 40 m i n utes. 
Half-inch bolts 6 inches long with n uts wel·e made by 
hand at the rate  of 500 i n  4 3  hours, while by machinery 
the same product is turned out with only 8 hours l abor. 
In 18a5, 100 feet of 4-inch lap-welded pipe req u i red o\'er 
84 hours of labor, while i n  1895 the same prod uct was 
turned o u t  i n  5 hou rs. 

Consul  Grah am , of W i n n i peg, under date of Decem­
ber 23, 1899, writes : The Dominion Govern ment h as 
u ndel·taken the i m provement of St. Andrews Rapids 
i n  the Red Ri ver of the North, to facil i tate the n aviga­
tion of that river. These rapids obst�uct the river 
about 18 miles from its outlet i n to Lake W i n n i peg. 
T hey are about 8 miles i n  extent, and are the only 
I!erious obstruction to n avigation between the i nterna­
tional boun dary and the lake. It is proposed to con­
struct a system of dams and locks, with a lift of about 
18 feet. The estimated cost of the work is $700,000 to 
$800, 000. An appropriation of $150, 000 has been made 
and i s  now availab le. The l)ecessary surveyi ng has 
been done and plans and specifications are. now being 
prepared. A call for tenders for the construction wi l l  
soon be m ade, and it  i s  expected to h ave the work 
u nder way i n  the early spring. I trust that a n umber 
of  American contractors will bid for the work. 

We have alrE ady referred to the b u ffet car enterprise 
at C h i cago ; further particulars are n o w  at h a n d .  The 
cars will  �eat twenty persons, and the excess fare will  
be fi ve cents.  The cre w con sists of a conductor and 
porter, who will  have charge of the smal l  l u n ch cou n t­
er and u rns .  U nder this system, says The Street Rai l­
way Journal,  a JUan may take his  f l'iends and cu stomers 
to l u n cheon and show them the city at the sallle ti me. 
It w i l l  be very advantageous for the theatergoer who 
l i ves far out, and would li ke a su pper after the per­
formance ends. He m ay n ot wish to stay downtown 
and wait for the couki n g  of a supper, special ly as he 
and h i s  party may miss the last car. I n  the b uffet 
ear he will not o n l y  be gett ing what he w i sh es, but 
wi ll  be takin g  his party home at the same t ime, and 
will  probabl y  save the cost of a carriage and other ex­
penses. The cars will be conducted as well as any 
transcontinental dining car. 

1 03 
AutomobIle New •• 

The Serpollet Company has constructed an artifi­
cial hill of 19 per cent grade on their property, 011 
which to test their automobile vehicles. 

The Berlin Electric Lighting Com pany is about to 
carry out some trials with automobile wagons for the 
conveyance of coal to their  lighting stations, says T h e  
Motor Car Journal. 

The electric cab and carriage service in Chicago h as 
proved very s uccessful.  NotWithstanding the unfa vor­
able condi tions u nder wh ich the com pany has labored 
as to stations, etc. , the relleipts have increased very 
largely.  

'f he electt-ic ambulance for St. Vi ncent's Hospital, 
New York c ity, is  n o w  completed and it  is a most 
han dsome vehicle. It is  steered by the .front  wheels, 
w i t h  two 2-horse power motors d rivin g it.  Sol i d  rub­
ber t ires are used and a raw hide geari n g  to lessen the 
noise of the mach i nery. The i n terior is l i ghted by a 
10-candle power electric light. 

The Street Car Meu's U n ion of Cle velan d ,  O h io, are 
now bu i lding a large automobile  stage, wh ich is to be 
put in operat ion shortly on the B road way route i n  
Cleveland i n  cOlllpetit, ion w i t h  the Consol idated COln­
pan y's cars, says The Street Rai l way Journal.  The 
new carriage is 22� feet long and resembles a street 
car. It  has a seat i n g  capaci ty for thi rty person s  and is 
equi pped with a 30 horse power gasoline en gi n e. 

It is said that fifty- five automobi le  wagons have 
been special l y  b u i l t  in Paris fo r i n land sarvice in 
Africa, says The Western Electrician. T h ey will be 
used in  the Congo Free State to t ransport freight and 
passen gers from the present term i n us of a rail road at 
Badunbe to the upper and lower N i ger. As the rai l­
road constructiou advances, the automobile routes w i l l  
be shortened, aud aftel' the comp letion of the rail road 
the wagons wi l l  be transferred to the other side of the 
N i ger, wh ich wil l  be conuected b y  automobile routes 
with i m portant places in the r ich western Soudan. It 
is  said that the new transport service wil l  be much 
cheaper than h uman porterage. 

It is a curious fact that in France automobilists are 
obl iged to m ake a declaration as to the quantity of 
hydrocarbon w h ich they carry as fuel, at the gates of 
cit ies and towns, to the local customs officials o f  the 
" octroi," and The Motor Car Jour n a l  says that a 
service of motor omni b u ses was about to be i n augu­
rated between Seda n  and Hou ri l lon ,  the latter town 
being situated i n  Belgi u m .  Although t wo-t h i rds of the 
projected route is on Fre n c h  terri tory, the French 
customs authori ties demanded d u ty on the l iquid hy­
drocarbon employed by the motor veh icles as  fuel ,  and 
the promoters of the scheme preferred to abandon the 
sch eme rather than comply with the extortionate 
order. 

The Tai lor and C utter, of England, has considered 
the. correct attire for automobi lists and suggests t h e  
fol lowing : A dou ble-breasted reefer, cut moderat.ely 
easy-fitti n g  in the body and fastened up to the throat, 
the neck bei n g  finished with a Prussian collar, t h e  
ends of which are p laced under the t o p  b u tton, t h u s  
keeping i t  i n  place. Pockets a r e  i nserted i n  the fore 
part vertically, thus enab l i n g  the wearer to use them 
with greater ea�e than wouid be the case with the 
ord i nary breast pocket. The m aterial should be of 
herri ng-bune cheviot of some dark color, i n  order that 
it will not read ily s h o w  du st or oil l!tains.  The sleeves 
are finished with a tab, w hich can be fastened so as to 
bring them quite close to the w I·ists. 

. . . . ..  

Juvenile Research. 

Pro!. H. E. Armstrong, F. R. S . ,  descri bed, i n  an in­
terest ing address before a conferen ce of science teach­
ers held at the Illiperial Insti tute, the methods he h ad 
employed with his own children at h Ollle to educate 
them in the way of discoveri ng for themsel ves the 
answers to questions w hich wel·a presen ted i n  their 
daily life. The address was i llustrated b y  practical 
demonstrations by Prof. Armstrong's little daughter 
and two sons, and a series of lantern sli des made it 
quite clear how the system described had been devel­
oped. I n  reading a book by the late Henry Drum­
mond, called " T h e  Monkey that wou l d  not Kil l ,"  the 
children came across the statement that a stone weighs 
lighter in sea water than in air, and to satisfy t h e m  of 
the truth of the s tatement was the object of the piece 
of research which the chi ldren entered u pon under the 
general supervision of their father. The steps i n  the 
inquiry were worked through again before a large 
audience, and the chi ldren themse lves expla i n ed with 
remarkable intel l igence w h at the o bject and result  of  
these experi ments were. Throughout the course of 
trai n i n g. which was exempli fied by the demon stration, 
each child kept a caref u l  accou n t  of everything which 
was done, i l l ustrating each step by means of sketcheti 
and record ing e very n u m eri cal result obtai ned. Prof. 
Armstrong main tai ned, says Nature, that the teaching 
of  science to children w a s  not commenced at a n  early 
enough date and that too little faith is shown by 
teachers in. the reasoning faculties of young children. 
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Models of' the N avy Vessels. 

The model shop of the United States navy is a part 
of the B ureau of Construction and Repair, and is 
under the direction of Rear·Admiral Hichborn. It is 
i n  the northwest corner of the house sheltering the 
marine rail way in the Washington navy yard . Here 
are made exact reproductions of our war vessels from 
keel to truck and from stem to stern, only the models 
are, of course, on a very small scale. The workmen 
use the scale of a quarter of an inch to the foot, and 
the regular blue prints are used. The builder first 
lays the keel piece, then carves out another blank to 
make a horizontal section of the hull and glues it firm­
ly above the keel piece, and by successive layers, each 
carrying approximately the shape of the hull for a new 
section, wood is added until the entire model is com­
pleted. The rough edges that remain after shaping 
and building up the hull are finished with knife, plane, 
and sandpaper before the paint is applied. Other 
model makers are engaged in making the tiny guns of 
different cali bers, which are made of steel. The gun 
mounts are exact reduced copies of those actually in 
use on the war vessels. All  the fittings are made with 
the utmost fidelity. The government possesses models 
of a large n u mber of war vessels, says The New York 
Times, from which we glean our facts, and the larger 
ones are quite expensive, the " New York " and " Col u m ­
bia " costing $7,000 and even t h e  small ones cost $2,000, 
including the case. In all, something l ike $75, 000 has 
been spent on models. I t  is considered, however, by 
the Navy Department that the money is  well spent. 
The models are exhi bited at various exposi tions which 
have been held throughout the cou ntry and have been 
seen by many thousands of visitors and doubtless many 
will  never see the real warsh ips. The completed models 
are to be seen ordi narily in the hall at the main eu·· 
trance to the Navy Depart ment at Washington, and 
i n  the hall above, j ust outside the door to the recep­
tion room of the Secretary of the Navy, and they are a 
never-failing source of interest to visitors. Several of 
them will be exhibited at the Paris Exposition. 

AUTO·QUADRICYCLE AT THE BICYCLE AND AUTO· 
MOBILE SHOW. 

Continuing our notice of the display of automobiles 
at the recent Bicycle and Automobile Exhibition at 
the Madison Square Garden, New York, we now pre­
sent i l lustrations of the auto·quadricycle, a four-wheeled 
vehicle which is  arranged to carry two persons, tandem 
fashion, one in front on an upholstered seat of the 
kind commonly used in a buggy, and the other on a 
saddle, of the bicycle type, in the rear. It will  be 
noticed that this compact little machine marks a 
transition stage between the bicycle and the automo­
bile, retaining many features of the 
one and embodying the essential 
features of the other. 

I titutifit �mttitJu. 
Old Fort Ancient. 

BY w. G. IRWIN. 
One of the many remarkable relics of prehistoric 

races to be found in the upper Ohio Valley is old Fort 
Ancient, in Warren County, Ohio. Grass-grown cir­
cumvallations, shaded by majestic trees moss·grown 
with age, and stray mounds containing broken pot­
tery, fragm ents of bones, arrow heads, and buried altars 
where the sacrificial ashes still linger, mark the former 
home and final b urying place of an unknown race. 

l'he old fort is located close to the banks of the Lii-

REAR VIEW OF QUADRICYCLE, SHOWING THE 
GASOLINE MOTOR. 

tle Miami and is su rrou nded by fully 5 miles of breast­
work. This outer earthwork follows the irregular line 
of the h i ll, its greates t length north and south being 
about one mile. while its greatest breadth is probably 
half that distance. It is 10 to 20 feet in  heigh t and its 
thickness at the base is fully 75 feet. The outline is 
not unlike North and South America, and the fanciful 
theory that the mound b uilders designed to i mitate 
the form of these conti nents has been advanced. 

At a point to the east, where there is no natural de­
fense, there are parallel walls run out from the main 
embankment which extend nearly half a mile, the 
parallels being about 300 feet apart. At the eastern 
termini of these are two small mounds, which prob­
ably served as watch towers. In the en tire wall there 
are seventy openings, some of which have been made 
by the action of the wat.er. while others, it is almost 
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found lying neat the surface, indicate that a battle 
once raged at this point. In the Old Fort is a part 
known as the cemetery, where many stone graves have 
been located. When the earth is removed, the stones 
are found in regular order on the top of the grave, 
making a complete covering, and beneath the stones 
the skeletons are found buried in the earth. Weapons 
and pottery are also found in the graves. 

The skeletons which have been exh umed in the 
fort, and nearer the surface, are supposed to be the re­
mains of those who fell in battle ; while a large n um­
ber of human bones found on the west side of the hill 
under a pile of stones are supposed to be remains of 
ene ill ies who were interred after the battle. The skulls 
that have been exhu med are of two classes, the long 
heads and the broad heads, which indicate either that 
t wo races have occupied the fort, or that its occupants 
were a mixed race. The arro w heads and spear heads 
are of several ,kinds of flint, red , white, black, and 
yellow. As flint is not found in the vicinity, the natives 
doubtless procured their supplies from other sections. 
A few pieces of quartz arro w heads as well as pieces of 
q u artz have been picked up. Speci mens of copper, 
ham mered in the cold state, have here been discovered, 
as have perforated ceremonial slates. The pottery 
bears a resem blance to that found in the mound ruins 
of Western New York, rather than in those of Tennes­
see. Some of it is decorated with curved lines, some 
with dots, while some bear the marks of wicker-work. 

There is  but one natural spri n g  within the walls of 
Fort Ancient, and there has been considerable specula­
tion as to where the people obtai ned their water supp ly 
d u r i n g  ti mes of siege. At several places there are in·  
dications that artificial reservoirs were constructed, 
and there are also traditions of a subterranean passage 
to the river. Within the inclos ure th ere are many 
evidences of long occupation.  Weapons of all shapes 
and sizes are found, and [the flint flakes, the chips of 
their weapon making, are inn umerable. The circles 
of lodges are discerni ble as depressions, and half a cen ­
tury ago these were more n umerous. I n  the valley of 
the west are the remains of t wo vil lages, one above the 
other. From the older village at a depth of 5 feet the 
pottery obtained resembles that found in the fort ; 
while that of the upper village, at a depth of 2 feet, is 
of ruder manufacture. N u merous graves as well as 
the ash· pits of these vil lages have been opened. Some 
of the skeletons are well preserved . Bones of animals 
and the antlers. of deer have been dug up, and shells 
of the moll usks which flourish in the ri ver on whose 
banks the village stood are found in the graves and 
in ash h eaps, showing that they were used as or­
naments, and that their contents were appreciated as 
food. The natives valued the pearls th at these mus­

sels produced, and there i s  a theory 
that the great heaps of shells at the 
mouth of the river were cast there 
by pearl hunters. 

To the north and south part way 
down the Fort hill and on the hills 
opposite, are terraces 20 feet in 
width, which extend distances of 
several h undred feet. These, like 
the stone pavement which lies be­
tween the parallel walls, are a puz­
zle to antiquarians. They are the 
only specimens of pavement known 
to have been the work of the ab­
origines, and two snggestions have 
been made as to their purpose ; 
one that it was used for games, the 
other that it was a place for sacri­
fices. 

Thousan ds of relics have been al­
ready carried away from the Old 
Fort and its vicinity, and many 
good specimens can still be easily 
obtained. The Smithsonian Insti­
t ution m ade a snrvey in 1892, and 
n umerous relics were exhibited at 
the World's Fair. As earl y as 1820, 
the walls of the Fort had been 
opened ; but there yet remains 
m uch to be done in the way of a 
complete study and exploration of 
this great work of prehistoric man. 

'I'he framing of the auto·quadri­
cycle is arranged in three fore and 
aft planes. The central frame, 
which carries the saddle, is of the 
standard diamond frame cons.ruc­
tion, except so far as the rear stays 
and forks are spread and addition­
al stays inserted to accommodate 
the necessities of a four- wheel ve­
hicle. On either side of the center 
frame is a light frame b uilt up of 
angle iron and steel brackets. The 
whole is well braced together an d 
forms a light but very strong con ­
struction. The machine i s  carried 
upon fou r  26·inch wheels of the 
common bicycle type with 2�-inch 
pneumatic tires. It is 7 feet 6 in ches 
in length, 3 feet 6 inches in width. 
The motive power is supplied by a 
gasoline engine of the Otto type 
with a flange - cooled cylinder, 
which is  mounted over the rear axle. 
and when running at economical 
speed develops 1�i horse power. 
The band brake 011 the rear axle is 
controlled by a lever at the handle 
bar of the ord inary bicycle type. 
The speed may be controlled from 
five to twenty-five miles per hour. 
When it is complete, all ready for 

AUTO·QUADRICYCLE EXHIBIT!D AT THE BICYCLE AND AUTOMOBILE SHOW. The similarit.y of the wea pons and 

service, this machine weighs only 350 pounds. It 
was built at the factory of the Canda Manufacturing 
Company. C arteret, N. J. 

R. H. BIFFEN describes a fungus belonging to the 
Hypocreacere found on germinating cocoanuts, which 
has the property of breaking up the oil contained in 
the endosperm. The reproductive bod ies observed 
were megaconids, m icroconids, pycnidiospores, and 
peritheces ; but no ascospore could be discovered in 
the latter. The author attributes the property of 
splitting up oil to an enzyme, which can be obtained 
as a floccu lent precipitate by the ad dition of an excess 
of absolute alcohol. -Annals of Botany, 1899, p. 363. 

certain, were used for exit and entrance to the fort. 
Trees which are over 200 years old are now growing 
from the walls, and much of the earthwork is covered 
with trees and bushes which will protect it for ages to 
come. 

The fort is divided into three tlections : the northern, 
which is called the New Fort, from indications that it 
was built last ; the Middle Fort, w hich is narrow and 
had gateways and walls dividing in from the others, 
and is thought to have been designed as a citadel ; and 
to the south the Old Fort. Opening into it from the 
Middle Fort is the Great Gateway, which is flanked on 
either side by a large mound. '.rhis central point is 
perhaps the most interesting of all.  Bones, weapons, 
and other signs of human occupancy which have been 

of the mound indicates that one 
people inhabited the whole region. We may conclude 
that Fort Ancient was a c itadel erected by a union of 
forces as a retreat in times of danger. 

There are few Indian traditions which throw any 
light upon the hist.ory of these great pre-historic works. 
As to the age of the Fort, it has been asserted by some 
to be four thousand years old ; but the weight of 
opinion is that one thousand will cover its existence. 
Meanwhile the walls of old Fort Ancient, the graves 
of the moundbuilders, their tools, implements, wea· 
pons, relics of their spoils and the ashes of their fires, 
are m ute as to the origi n  or destiny of the race. 

• • • • • 
A LUMINIUM t.ubing used i n  the sciences is made so 

fine that 1,000 feet of it weighs but a single pound. 
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THE NEW INLAND WATERWAY. 

BY J. A. STEWART. 
Few people are fully aware of the magn itude and 

fa r-reaching consequences of the colossal enterprise i n 
w hich the city of Chicago has been engaged for the 
disposition of its sewage. By the new sanitary canal, 
now practically completed, and quietly opened on 
January 20, the i nter-ocean metropolis  will not only 
have a /Dore effective sewerage plaut but also a better 
drinking water supply. .I!'urthermore, the far-seeing 
project involves the institution of a new inland water­
way by which vessels of the twentieth century may 
sail from the Gulf of Mexico through the Mississippi to 
the Great Lakes. 

The accomplishment of this immense un dertaking 
was rendered possible by the peculiar geography of 
the Great Lakes. Lakes Michigan and Huron are prac­
tically on the same level, about 580 feet above the sea, 
w h i le Lake Erie is only about eigh t feet lower. Lake 
Superior is an independent basin twenty feet higher. 
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rock it is 160 feet wide, and in the earth sections it 
slopes from 110 to 200 feet at the bottom to from 
200 to . 300 feet at the top-a. channel sufficient to 
float the commerce of the vast empire of the West. The 
ultimate capacity of this channel is to be not less than 
10, 000 cubic feet per second when the lake is at Chicago 
datum (the low water of 1847), which is 4·7 feet below 
the h igh water of 1838 as established at Mil waukee. 
The. law permitted the channel to be developed 
through the earth sections on the basis of a capacity 
of 5, 000 cubic feet per second, provided that the same 
is  enlarged with the growth of population to the ul ti­
mate capacity of 10, 000 cubic feet per second, which is 
sufficient in the vie w  of the law to so dilute the sewage 
of 3, 000, 000 people as tt) maintain a sanitary con dition 
throughout the channel and in the streams into which 
it is to discharge-the Desplaines and Ill inois Rivers . .  

The work i n  the Ch icago Ri ver has i n volved , fi rst, 
dredging from the lake to Roby Streej, to a u niform 
depth (except over tunnels) of twenty feet below the 
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Earth was first broken on . .  Shovel Day, " September 

3, 1892. on the rock cut below Lemont.  For 7 ·8 m iles 
out from Chicago, the channel was constructed with a 
present capacity of 300,000 cubic feet per m inute, the 
future enlargement being simply a matter of dredging 
through comparatively easy material. The 21 miles i n  
t h e  Desplaines valley is th rough glacial drift o f  the 
11108t difficult character and through rock, and this 
part of the work was carried out on the u l timate basis 
of capacity. The standard di mensions adopted were 
for 14·9 miles through the rock cut 160 feet wide at 
bottom and 162 feet at top with Ii grade of one foot in 
20, 000 feet, and in the earth and drift for a distance of 
13·15 miles ,  202 feet at bottom and 290 feet at the water 
line when the channel is carrying 22 feet of water, with 
a declivity of one foot in 40, 000 feet, excepting, how­
ever, the 7 ·8 mi les at the Chicago end previously m en­
tioned, which were constructed with a width of 92 feet 
less than the standard earth section . 

In order to accomplish the work, the upper Des-

Oantilever Oranes and Hoisting and Oonveying Oables at Work on Rock Outs. 

THE CHICAGO DRAIN AGE CANAL IN COURSE OF CONSTRUCTION. 

The basin of the lower three of the lakes is so deli­
cately poised, that only four feet of rocks and two of 
gravel at Chicago prevents them from spilling over 
into the Mississippi valley at h igh water. The rock 
bottom of the Niagara where it leaves Lake Erie, ac­
cording to Prof. Wright, is only thirty feet lower than 
the rock-shelf which forms the barrier west of Chicago. 
T he canal will turn a portion of the water of the 
Great Lakes along an old glacial outlet into the Missis­
sippi valley. Thus Chicago engineers are at great ex­
penditure doing something for wh ich Nature h erself 
had to all appearance previously arranged. 

Under the general direction of the trustees, elected 
by popular suffrage, the work has been successfully 
prosecuted . The general plan of the great canal 
is to connect the south branch of the Chicago Ri ver 
wi th the Desplaines River at Lockport, II!. , whence 
it  will flow to the Mississippi, a total distance of 
34·05 miles. It is  not a canal with locks to regulate 
the flow of water. but. an open channel, which has 
greater cross section dimensions than any of t h e  
world's great sh ipways. Where it  c u t s  through the 

flow l ine.  Second,  constructing between Monroe and 
Van Buren Streets a covered conduit or bypass through 
the lands of the Pennsylvania and Alton Railroad 
companies. This bypass has a section for flow of 
water fifty feet wide and sixteen feet deep. Third, re­
moving two center pier bridges, one at Taylor Street 
and the other the rai lroad bridge j ust south of it, and 
bUilding in their places bascu le bridges of the roll ing 
lift type. At Canal Street a bascule bridge is substi­
tuted for the " jack-kni fe " bridge. The ri ver has been 
widened and redocked at various places. The result 
of these improvements is  adeq uate provision for a flow 
of 300,000 cubic feet per minute. 

The distance from the mouth of the Chicago River 
to the j unction of the main channel with the west fork 
of the south branch at Roby Street is 5·S miles. The 
main channel begins at this point i n  the south west 
quarter of the city and extends to the controlling 
works at Lockport, a distance of 28 ·05 miles. Beyond 
these works the water is to be discharged into the Des­
plaines River, down the declivity to and through the 
city of J ol iet, a distance of 7·1 miles. 

plaines River. a stream· of wide fluctuations and no re­
l iable fountain supply, was given a new course and 
practicall y  ,lifted out of its old bed, wh ich was then 
used for the canal. This bit of engineering involved 
the construction of about thirteen miles of new river 
chann el (the " river diversion " channel) and about 
nineteen miles of levee built to control the water of the 
Desplaines watershed. At the head of this river diver­
sion it was necessary to provide a safety valve in the 
form of a spillway to allow surpl us waters an outlet. 
This spillway is a concrete dam, 397 feet long, capped 
without·stone, and its wings faced with stone masonry. 
No water flows over it until the volume passing the 
water gage above .it reaches 300,000 cubic feet per min­
ute. Its crest is 16 ·25 feet above Chicago datum. 

The southern end of the main drainage channel at 
Lockport is enlarged so as to form a " windage basin " 
in which large vessels may bll turned around. Here 
also are located the control l i n g  works of gates or 
movable dams, by which the flow of water from the 
main channel into the tai l race, w h ich is to deliver the 
outflow into the lo wer Desplai nes Ri ver, can be regu-
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lated. At the controll i n g  works provision had been 
made to meet the fluctuations in Lake Michigan with­
in a range of fi ve feet above datum and eight feet be­
low, or an extreme osci l lation of 13 feet. The fall from 
datum at the control i i n g  works to the level of the up­
per basin is abou t  42 feet, in a d istance of about four 
and one·th ird m iles. 

Seven sluice gates of m etal, w i t h  the necessary ma­
sonry bul k h eads and one beartrap dam, com prise the 
controll i n g  works. The gates are t h e  lIlodified Stoney 
gate type, having a vertical play of. 20 fef't and open­
ings of 30 feet each. The beartrap darn has an open­
ing of 1 60 feet and an oscillation of 1 7  feet vertical ly. 
This dam is essential ly  two great metal leaves hingf'd 
together and worki ng between masonry bulkheads. 
The downstream leaf is securely h i n ged to a very heavy 
fou nd ation, and the u pstream leaf i s  so placed as to 
present the barrier to the water. I n  operation, water 
i s  ad mitted th rough con duits con tro l led by valves be­
n eath the t wo leaves. To rai se the crest of the dam, 
water is ad lllitted from the upstream side and the dis­
charge sh ut ·off until the desired height is  obtained, 
ItD,i  then the val ves are adj u sted so t h at the volume of 
water beneath the leaves shal l be constant. To lower 
the crest, the water beneath the leaves is  draw n off 
u n t i l  the desi red height is  reached, when the val ves are 
again arranged to m a i n tain a con stan t volume of 
water. 

The lower Desplaines River below Lockport fol lows 
the trough of the val ley down a steep declivity to the 
Il l inois  a n d  Michigan Canal basin in Joliet. The 
work i n  this  posi tion consisted of straightening, widen­
ing and df'epe n i n g  the ri ver to give it  a flo wage capac· 
i t y  of 1 , 500, 000 c u b ic feet of water per III in ute. T h i s  
involved, in  t h e  city of Joliet, t h e  rebui lding of certain 
dams and locks and the rem oval of others i n the canal ; 
the construction of a 
massi ve concrete wal l 
to separate the can al  
from the river ; a great. 
deal of costl y  excavation 
to admit of an extensiVe 
water power develop­
llIent which is  the prop­
erty of the State ; and 
the substitution for 
s lllaller bridges of n e w  
ones o f  modern steel 
and greater span and 
width. 

It is a noteworth y 
fact that a l l  the bridges 
on the mai n drai n age 
chann el are movable 
structures. There are 
six for public h ighways 
and seven r a i I r 0 a d 
bridges. The bridges on 
the walled aud solid 
rock sections of the 
work are all " bobtail ·  
ed, " (or have arms o f  
unequal length) coun-
terweighted structures, 
w i th first piers on the right bank, and long arms 
spanning the entire channel, thus avoiding " any ob­
struction to the flow from center and protection piers. 
These bridges are of the latest design, conforming to 
the heaviest modern specifications. 

The total amount of excavation presents an interest­
ing featu re. The grand total reach es 43,478, 659 cubic 
yards for both the drainage channel and the river di­
version. The whole volume of the earth and rock 
excavated, it is claimed, i f  deposited in Lake Michigan 
in forty feet of water, would make an island one mile 
square, with its surface twelve feet above waterline. 

For the method of work, various well -known devices 
were utilized, though no estab lished precedent was fol­
lowed. Some original methods were i ntroduced by in­
genious contractors. O n  certain earth sections, cars, 
especially constructed , were loaded by steam shovels 
and drawn up by steam hoists to a proper height where 
they ran on to a ti pple and were automatical ly  d u m ped. 
On other sections the contractors erected bri d ges span­
ning the banks, their su pport i n g  piers bei ng carried 
on trucks w h ich traveled o n  tracks parallel  with the 
chan nel. An inclined track ran down from the bridge 
into the cut, up which were d rawn the cars by steam 
hoists, after bei ng loaded by steam sho vels, to be au to­
matically d umped and then returned to the pit.  H y­
d rau lic d red ges were economically and effectively used 
o n  the old channel of the u pper Desplaines, which was 
overlaid with muck to a considerable depth. The sides 
on the rock sections were" cut down vertical l y  by chan­
nel machines, steam drills bei n g  used which were 
worked by compressed air  from a central power station. 
The top l i fts were remo ved by the use of carts and 
tram cars, supplied with traction by steam hoisting 
engines. The lower l i fts  were removed by cable-ways, 
high power derricks and canti lever con veyers, the last 
proving the most perfect d evice for the purpose of 
boisting and disposing of material, although the cable· 
ways did excellent service. The cantilever conveyer 
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used was practically a bridge spanning t h e  channel 
with cantilever arms projecti ng over the cut on each 
side.  On this wel'e moun ted the Ilecessal'y sprocket 
wheels and other machi nery for carrying a series of steel 
pans which form the conveyer belt. The stl'Ucture was 
640 feet from end to end, and it was mounted on 
trucks traveling upon tracks paral lel  with the chan­
nel. Its capacity was 500 cubic yards per hour. 

Fi nancial ly, the realization of theil' sanitary device 
has i n volved a large expenditure for the people of 
Chicago. There has been expended to date un the 
construction $23, 693, 014. 20, one mil l ion of which was 
for the r i vel' d i version,  one-quarter of a mi llion for the 
control l ing works, and two and a half mi l l ions for 
brid ges. In add ition the right of way has cost over 
three llI i l l ions ; ad lll in istration, more than two mill ions;  
and m a i ntenance nearly one h u ndred thousand, mak­
ing a totai outlay, incl usive of t h l'ee and a half mil·  
l i ons for i nterest c harges, of $33, 525, 69 1 . 20 to January 
1, 1900. 

• f • • •  
Silicide a nd Bisulphide o f  MolybdenulD. 

The preparation of sil icide of molybden um has been 
the subj ect of a nu m ber of experilll e u ts llIade by M. 
Vigoro n x, w h o  has gi ven an account of his results to the 
Acad e m i e  des Sciences. M. Moissan had al ready shown 
that the molybden u m  prod uced i n  his electric furnace 
COlll b i ned directly with si l icon.  The experil uenter 
continues the s tudy of this  combination . To produce 
it  he takes the product obtained by the calcination of 
molybdate of ammonium, w hich is  a mass containing 
variable proportions of the two oxides, Mo O. and 
Mo O. ; this is m i xed with crystal l i zed � i l icon . Th us, 
to 1 00 grani m !>s s i l icon are added 250 grammes of the 
oxides, and the whole is heated in a carbon crucible 
introduced into the electric furnace, w h ich works at a 
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current of 1 .000 amperes and 50 volts. Duri n g  the 
heating the uiolybdenum li berated combines with the 
silicon, the hirger part of the slag is  volatilized, and 
after cooling there remai ns a mass which ha.s a metal­
lic appearance, i ts fracture indicating an abundance of 
crystals . . These are separated by subjecting the IlIass 
to electrol ytic action, it heing used as the anode in a 
bath of di lute hydrochloric acid, the cathode bei n g  a 
plate of carbon. " A weak current detaches the crystals, 
which fall to the bottom of the vessel. · After treating 
alternately with aqua regia and potassium hydrate, 
the crystals are subjected to the action of h ydrofluoric 
acid, then washed and dried. These crystals contain 
the sil icides of molybdenum, i ron and carbon. By 
means of tungstate of cad m i u m  the si l icide of carbon 
is removed , but it was not until  after many trials that 
a product was obtained which was free from iron. 'fhe 
silicide of molybden u m  thus obtained corresponds to 
the form ula Sia  Mo.. Its  properties are analogous to 
those of the s i l icide of tungsten previonsly obtained 
by the same experi menter. T h us, in chlorine gas it 
burns with inC'an descence near 300 0 C.,  forllling tetra­
ch loride of silicon and a black perch loride of molyb­
den um, which is deposited upon the glass. 

Another preparatiot;l of molybdenum has been 
:;:tudied by M. Marcel Guichal'd, the bisulph ide, which 
h as not been previousl y obtaint'd in any considerable 
quantity. After numerous experimer,ts, two (orms of 
the bisu lphide were obtai ned, the crystalline and the 
amorphous. As to the crystalline form, Dr.  ScheIten, 
i n  1889, o btained small  quantities of microscopic crys­
tals by melting carbonate of potassium with sulph ur, 
and adding by degrees molybdic anhyd dde. Starting 
from this synthesis, the following process was em­
pl oYI'd : A mixture is made of 1 50 gram Illes carbonate 
of potassium, 310 grammes sulph ur, and 200 grammes 
bioxide of mol ybdenum.  This mixture is heated for 
half  an h our to the maxi mum temperature of a Per­
rot gas furnace. After cooling, the mass, consisting 
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of polysulphide and sul phomolybdate of potassium 
and bi�ulph ide of molybden um, is  treated with water, 
wh ich leaves undissoh'ed the crystals of the bisul­
phide ; the experi menter has thus obtained as much 
as 80 graUl mes. If  for the bioxide of molybden um is  
substituted moly bdate of. ammon ia, the quantity ob­
tained is less, but the sulph ide is well crystall ized , 
and specimens of one milli meter length, of hexagonal 
form, were found ; these are of a grayish-hlue color, 
reselll bling that of nat ural moly bden ite. The amorph­
ous forlll of the sulphide has been obtained by Scheele 
by the action of sulphur u pon molybdic anhyd ride at a 
high tem perature. 

The experilllenter has obtained a considerable quan­
tity by the follo wing process : With 50 grammes of 
crystallized molybdate of ammoni um, finely powdered, 
al'e m i xed 1 00 gralll mes sul phur, and the mixture is  
well packed in to an earthen cl'Ucible, which is covered, 
and placed i ll a larger crucible, the i n terval being 
filled with lampblack. A white heat is maintai ned for 
one hour in the gas furnace. The sulphide thus pro­
duced contai ns st i l l  a :;:mall quantity of oxygen. as 
anal ysis sho ws. It is again mixed with its weil'ht of 
sulph U I', and re-heated as before. The bi811 lphide is 
t h uR obtai ned in a pure stat.e, and it appears as a l'ray 
powder, the w

·hole of the molybdenum havi ng been 
tran sformed. As to its chemical properties, it is  not 
acted u pon by s u l ph u r  i n  the form of solution in 
chloride of su l p h u r  in a sealed tu be, and p h osphorus 
i s  equal l y  without act.ion upon it .  The experi menter 
has tried to obtain a sub-sul p h ide by a grad ual red uc­
tion of the bisulph ide by hydrogen,  but finds that the 
reduction takes place with p roduction of  the metal, 
without pass i n g  by the sub-sulphi de. It  has been 
shown that natu ral moly bdenite, which is a b isulphide 
n f'arI y pure. loses its  sulphur at the tem peratui'e of the 

electric arc, g i \' i l lg thf' 
l I I etal. In studying this  
action upon the bisul­
ph ide, the experimentel' 
finds that It n e w  pro­
duct, the sesq ll isul­
phide, is formed ; this he 
i nten ds to make the 
subject. of a future com­
m u n i cation . 

---+ - ... --­
Experiments of M. 

Becquerel. 

M. E. Becquerel has 
presented at t h e  last 
meeting of the Academie 
des Sciences an ac­
count of a new series of 
experiments which he 
has made upon the ac­
tion of radio·active mat­
ter i n  a magnetic field. 
I n  the experiments pre­
viously described, the 
active m atter con tain_ 
ed a large proportion of 
the newly d iscovered 
e l e m e n t  radi um ; in 

continuing his experi men ts with m atter con tai n i n g  
the other new element, poloni u m ,  discovered by 
M. and Madame Curie, which possess 1':;: p ropert ies 
analogous to the former; he finds that the action 
is  entirely differen t ; the radiations from this body, 
wh ile showing in other respects nearly the same 
activity as those of radium, are not appreciably affected 
by the magnetic field. M. Becquerel shows

· 
t h is con­

clusively in the following experiment. The prepara­
tion of polonium is placed between the poles of an elec· 
tro-magnet whose i ntensity equals 4, 000, then 10, 000 
c. g. s. units ; above t his, at distances varying from 2 
to 10 millimeters, a photographic plate was disposed 
horizontally. This  plate was not enveloped in black 
paper, as in the case of radium,  as the rays from this 
body are absorbed to a considerable degree ; t he o pera­
tion was therefore carried out in the dark. Under 
these conditions, aftel' some min utes' exposure au i m­
pression is obtained u pon the plate which is symmetri­
cal with relation to the radiant source, and thiS im­
pressIOn is the same, whether the magnet is excited or 
n ot. If the preparation of radium is then substit uted 
u nder th e  same conditions, an impression it; obtained ' 
upon the plate which, under the influence of the mag­
netic field, i s  thrown over to one side as i n  the previous 
ex peri ments. It thus appears that the rad iat io fiS 
emitted by polonium are not i n fl uenced in the same 
manner as those of radiu Ill .  It has been observed also 
that these rays are very unequal l y  absorbed. by d i ffer­
en t substances. To these observations shou l d  be add ·  
ed those made b y  M. a n d  Mme. C U rie u pon t he com­
pounds of uran i u m ,  which are found to be u n affected 
by the magnetic field. 

• • • •  
A'l' a recent con gress of Russian rai l way officials, i t  

was decided, :;:ays The Rail way Review, that there 
should be erected at various places hospital stations and 
baths, and that i n  some regi ons bath ing cars should 
be run, as is now done along the Si berian R�ilway. 



CURIOSITIES OF ICHTHYOLOGY. 
BY CHARLES MINOR BLACKFORD. JR. ,  X.D. 

The stu d y  of ich thyolo�y . is attended w i t h  greater 
practical d i fficulties than is that of a n y  ot.her b l"anch of 
natural h istory, and on account of this  it is  far behind 
i ts sister sciences i n  the degree of completeness to which 
i t  has attained. Land animals may be tracked to their 
most secret lairs, patient research will  reveal the most 
cunningly hidden nests, but it  is i m possible to pass 
beneath the waves to watch t h e  habits of " all that 
d well therein . "  " Th e  way of a fish in the sea" is  
almost as m uch a m ystery now as i n  the days of Solo­
ilion,  and what is kno w n  but shows the extent of the 
unknown. 

S uppose that a visitor from some other planet were 
to come on an explori n� expedi t ion to our earth, 
but that his vessel could come no nearer than sev­
eral miles. while our atmosph ere was opaque to h is 
vision and unfitted for his respiration. U n der such 
circu mstan ces h i s  po�ition would be not u n like our 
own i n  regard to the sea,  and it may be percei ved that 
i n  either case the knowledge to be gai ned must be 
scant and fragm·entary. The astral explorer m ight 
captu re a few of the lowest animals i n  his n ets and 
dredges ; he would probabl y .  obtain some worms, but 
he would be unlikely to take a bird, quadru ped, llIan 
or any other thing that h as the power of locomotion. 
For the same reasons the i nvestigation of the sea has 
been slow and u n satisfac tory, and but little has been 
made out of even the commonest fishes. Many species 
an d some genera are known by single specimens. and 
i n  several instances these have been found b y  what ap­
pears to be the purest chance. 

QUite a n umber of rare specimens h ave been obtained 
fro\11 the stomachs of other aquatic animals. The 
greater n u m ber of fishes are carni vorous and most of 
them are voracious feeders, greedily swallowing any­
thing of a s uitable size that presents itself. A shark's 
stomach sometimes contains a remarkable assortment 
of objects, and sometimes rarities are d iscovered, for 
sharks are more i ntent on the quantity than the quality 
of their food . There is a gen us of fish called the Tarle­
ton beanea, in honor of D r. Tarleton H. Bean, a d is­
t inguished ichth yologist, b u t  of it only three specimens 
are know n  to exist. Of these. obe was taken from the 
stomach of an Al bacon off the coast of California, one 
came from a Sebastodes miniatus, and the th ird was 
blown on board of a boat during a stol·m.  

A sti l l  stranger example is  that of the " seal fish . "  In 
making some investigations into the l i fe of the fur seal 
a few years ago. it was necessary to determiue the char­
acter of the food ou w h ich it subsist�. To do this, the 
stomachs of n u m bers of seals were opened 
and their contents exa mined, and i n  them 
the remains of a new kind of fish was 
found to be very com mon. Noth ing b ut 
the bones (Fig. 1) have been fou nd,  but 
these in such n u mbers as to show that 
there m ust be vast quantities of these 
l ittle fish, al though up to the pre�ent 
time no one has seen a single one in  l ife. 

The existence of a small fish in the sea 
is beset with dangers. From the time 
the eggs are deposited until  the moment 
of its death, i t  is surrounded by enem ies 
seeking to devour it, and i t  is forced to 
find some shelter or d ie. One little fel­
low takes refuge under the " Portuguese 
man-of- war. " and swims in safety between 
the poison curtains, k nowing well that 
the most ravenous foe will not molest this 
formidable sea nettle. At times, it is 
said, he pays for his shelter with his l ife, 
but such cases are probably rare. The 
large medusre, or jelly fishes. found i n  
tropical waters, often cover a shoal of 
small fry t hat live in peace amid the 
poisonous tenacles that keep enemies 
aloof. In case the medusa seizes an occa­
sional victim, it is  but j ust, for every good 
citizen shou l d  be willing to suffer for the 
power that protects him. and the defenseless fishes 
stand in relation to the medusa as did fendal retainers 
to the lord whose name and fame gave safety. 

Living near a protector i s  a far different matter from 
l i v i n g  i nside of one. but several fishes are kno w n  that 
take u p  their abode in the i n terior of some larger 
animal. The holothurians or sea-cucumbers have 
long been kno w n  to shelter a small fish, to which 
Cuvier gave the name of Fferasfer. This fish seems to 
l i ve in rather d eep water, for holothu rians fou n d  close 
inshore are free from it. wh ile it is very common i n  
those from certain depths. When free the fierasfer 
swims with its head down ward and its tail cu rved 
toward its back. It is a feeble swi mmer, and is  speed ily 
drowned when put into a tank w i th other fishes, for i t  
c a n  neither escape, fi ght nor h ide, except i n  i t s  own 
peculiar lodging·place. When it  sees a holoth nrian, it 
seems to get excited. It comes u p  to the open ing by 
w hich the holothurian sucks i n  and expels the water 
necessary for its existence and grad ually backs in, tak­
ing advantage of the suction and braci n g  i tself against 
the outward flow, until it is entirely inclosed. Prof. 
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E mory, who studiefi tthe fierasfer in Naples, says that 
it often protrudes its head in search of food, and does 
not live on its host or the food taken in by the holo­
thurian.  It i s .  not a parasite, bat a lodger. Se veral 
such tenants occupy the same host together, and m ay 
i nflict fatal inj u ries, but this is accidental and prob­
ably rare. 

The sea is the great home of aquatic l ife, but the 
fresh waters wel l repay research. The " lung fishes, " 
that can breathe atmospheric air, and thus avoid pol­
l uted waters, or the mud fishes. that are captured by 
digging thelll up, are i nteresting variations frolll t h e  
general rule, b u t  t h e  subterranean species are most 
wonderful. The blind fishes found in OUI' great li me­
stone caverns and those from the d itches of the rice­
fields are 'famil ial', but the secrets of " the waters under 
the earth " are not yet made plain. A few years si n ce, 
a station was establ ished b y  the U nited States Fish 
Com lIl ission at San Marcos, Texas. An artesian well  
was bored, and a flow of 1,200 gallons of water per 

(The' obromus c o  l/,orhini.) 
Drawn by L. A. Lucas. from specim�ns found in stomacb of fur seal.-

Fig. 2.-TYPHLOMOLGE RATHBUNI. (Drawn from life.) 

minute obtained at a depth of 188 feet. The boring 
was th rough almost solid limestone, the " log " of the 
well showing that one tunnel some t wo feet in diameter 
was pierced, but the flow has bronght up n u m bers of 
livin g organisms, all new to science. So far four 
species of shri m ps aI).d a salamander h ave been de­
scribed, but these have been abundant. Dr. James E. 
Ben edict, of the S m i thsonian Institution, descrihed 
and n amed the shrimps, and Dr. L. Stejneger. of the 
same establ ish ment. did the sallie for th� salamander. 
He gave it  the nallle of Typhlomolge Rathbuni,  in 
honor of Mr. Ri chard Rath bun,  the assistant secretary 
of the Smithsonian Institution. 

The accompanying i l lustration gives an accurate 
conception of this strange animal. Its head is large 
and p rolonged forward into a flattened snout in which 
is the mouth. The eyes are covered by the skin and 
are visi ble o n l y  as two black s pecks. Behind the head 
the external gills form festoons a bout the neck, their 
vivid scarlet making a sharp contrast with the dingy 

* From .. Report of Fur St>al InvestigatioDII," 1896-97. 
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white skin . The four l egs are in two pairs, the an­
terior ones havi ng four fingers or toes and the pos­
terior ones having five. It terminates in a flattened, 
eel- like tai l .  

Space forbids a consideration of the many questions 
suggested by the Typhlomolge. It may be a link to 
by-gone ages that becalll� engulfed i n  some great con­
vu lsion, and, though able to exist in its unfavorable 
envil"Onllleut, was u nable to evolve i nto the modern 
type. The source and nature of its food, as well as 
that of the shri m ps, is an i nteresting prob lem. but 
i ts ability to stand variations of pressure is wonderfu l. 
A spouting well 1S8 fee t deep indicates a p ressure of 
six atmospheres, ignoring friction. yet these beings can 
live at the surface. T wo of thelll were shi pped from 
San Marcos to Washington in an ord i n ary preservi ng 
j al', and not only survi ved the journey but l ived for 
two lllonths or lllore, seelll iugly u n affected by l ight or 
the di lll i n ished pressure. No discovery of recent years 
is  of greater iuterest to biologists or geologists than that 
of these l itt le beings. u n l i ke anything else on earth. 

Ichth yology and its allied sciences are being studied 
now as never before. The econom i c  val ue of the 
fisheries has lllade them of n ational im portance, and 
the resou rces of govern ments are being used to pro­
mote the study of the water and i t s  inhabitants. 
Chief amon g the agencies of research stands the 
United States Fish Com mission, an organ ization u n­
like any other in the world .  O riginal l y  established to 
inquire into the condition and needs of the fisheries, 
its scope has been stead i l y  enl arged as its utility and 
acti vity were recogn i zed.  and its records are n o w  a 
splendid lllon ument of American science. The inves­
tigations of the "Al batross " t ake high rank even w h e n  
compared with the epoch-m aking " Challenge r. " a n d  
i n  every depMtment it is wort h y  t h e  praise s o  free l y  
given i t  abroad. 

• • • 
FROM a series of experiments made on d iffere n t  

pl ants, E. C. 'l'eodoresco finds that i f  a plant i s  gro w n  
s o  that t h e  lower leafy part o f  the stem is  exposed to 
light, wh ile the terminal bud is in th e dark, the results, 
as regards the deve lopmen t of the . vegetative parts, 
are interm ediate between plants grown com pletely i n  
the ligh t a n d  those grown com pletely in t h e  dark. I n  
a plant t h u s  partial ly i l lumi nat.ed, the development 
of the cond ucting t i ssue and the lignification of  the 
walls of the mechanical tissue approach more nearl y 
to those in a plant grow n  entirely i n  the dark. In a 
plant entirely deprived of light, starch is altogetbel' 
wanting i n  the tissues of the stem ; while in one parti­
ally i lluminated i t  is present, though in smaller quanti-

ties than in a plant grown entirely i n  the 
ligh t.  The carbohydrates elaborated i n  
the leaves exposeu t o  light may accumu­
late i n  t h e  parts of the plants which are 
not d i rectly exposed to l ight - . Bonnier's 
Rev. Gen. de Botanique. 

. . ..  
February B u n ding Edition. 

The issue of the Building Edition for 
February is of great interest and beauty. 
'rhe colored cover represents a 1lI0dern 
d welling at Hartford, Con n . ,  and the en­
grav ings on the inner pages of the p u b­
lication show addi tional exterior and i n ­
terior views. There are a n u m ber of  
various-priced houses in this  issue, and 
among the attractive features is  a full­
page engraving of the new University 
Club, New York city. The l iterary con­
tents include " A Lost Pri nciple of Beau­
ty in Architecture " and " Bri t ish and 
Dutch Architecture i n  South Africa. " 

• • • 
The Current SnppleJnent. 

The current SUPPLEMENT, No. 1259, 
has many papers of great value. " A  
Plea for American Archreology" is a paper 
by Prof. C harles P. Bowditch, of Boston, 
and is accompanied by an elaborate series 

of illustrations of antiquities at Yucatan. " The Sch nei-
der-Canet Naval 'l' u rrets " de�cribes ships' tu rrets 
worked by electricity, using a central a m m u n ition 
tube. The abstract of the " Report of the Committee 
on Canals of Ne w York St.ate " is con t i n ued. •• Old 
Paris at  tl. e Exposi tion of 1900 " is i l l ustrated by 
charming en�ravin�s. .. An American Pacific Cable " 
is by George O wen Squier. " The C ru ise of the ' Al ba­
tross ' "  is a letter of A. Agassiz. 

Con tents. 
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RECENTLY PATENTED INVENTIONS. 

Agricultural IlDplelDents. 

CUTTING APPARA'TUS.-SAMUEL PIERSON, Hard­
esty, Oklahoma Territory. 'l'his cntting apparatus for 
mowers and other h�rvesters embodies improvements in 

the arrangement and construction of the elemente of the 
cutting apparatus to secure greater efficiency. The in· 
ventor has provided an extra long sickle-head and a cor­
respondingly wide shoe, thus affording a large slide sur· 
f Jce and reducing the usual e"cessive friction. The con­
struction and arrangement keep the cutting edges of 
the knives and guards in true 'alinement by preventing 
tbe wear in the sickle-head and lengthening the period 
of usefulness. 

E ngineering Improvements. 

ROTARY ENGINE.-GEORGE A. CULVER, Glen· 
wood, Iowa. An abutment is pivoted in the cylinder 
wall of the engine and is adapted to swing inwardly with 
its free end against the periphery of the piston. The 
piston head swings the abntment outwardly iu order tbat 
it may pass. The abntment is provided with a seg­
mental arm exteuding outwardly and moving in a cush­
ioued chamber. A steam, chest has a port leading to the 
cylinder adjacent to the free end of the abntment. A 
valve operated from the piston-shaft controls the port, 
and a connection between the steam-chest and cushioned 
chamber i mparte an inward swinging motion to the abut­
ment. When tbe piston-head swings an abutment out, the 
corresponding arm is forced against the steam so that 
the abutment is cushioned. 

STE AM-ENGINE. - MOSES R. ROBBINS, Victoria, 
British Columhia, Canada. The invention provides an 
arrangement by which the nsnal slide-valve of a steam­
engine cylinder is dispensed witb and in which the 
piston is fitted with valve mecbanism serving alternately 
to admit steam to each side of the piston, the piston also 
serving to control the exhaust-valve bJ direct contact. 

Mec,hanical Device ... 

AUTOMATIC FURNACE. - RUDOLPH RUETSCHI, 
Argentine, Kans. An endleRs traveling grate has piv­
oted grate,bars arranged to form a continuous support 
for the fuel at the upper run and also open spaces be­
tween adjacent grate , bars at the lower run for the passage 
of ashes and coal-dust_ The grate is inclined ; and the 
grate-bars are arranged in step-form on the npper run. The 
fuel on the lowermost grate-bars of the upper run burn 
briskly while the fuel on the uppermost grate-bars of the 
upper run is coked by reason of a partial exclusion of 
air. This coked fuel readily ignites as the grate-bars 
descend into tbe fire-box_ 

ENGRAVING-MACHINE.-JOHN F. MURPHY, Bay­
ard, Iowa. Tbis invention provides an ingenious en­
graving-machine for engravin� letters, wardE!, names, or 
designs from a given pattern on a metal surface. A rel­
atively large pattern is used, and a tracer is made to fol­
low the lines of the pattern and t.o transmit its motions 
exactly to an engraving-tool made to eugrave the pattern 
on a reduced scale of any size. 

WRENCH.-JAMES A. MONTGOMERY, Brookwood, 
Ala. The wrench has a fixed and movable jaw and a 
shank threaded for a portion of its length, to receive a 
sleeve-nut. The movable jaw is constructed in sections, 
oue of which slides on and completely incloses tbe 
shank. The shank is engaged by the sleeve-nut, the 
npper edge of which fits closely upou the lower edge of 
the section. The combiued length of the sectiou and 
nut is so much greatcr tban the length of the threaderl 
portion of the shank, so that this threaded portiou will 
always he covered, thmeby protecting the threads from 
dnst and other foreign matter. 

WOOD-SAWING MACHINE.-MILTON R. SPENCER 
and DANIEL W. NEAL, Sisson, Cal . The machine is 
particularly adapted for sawing felled timber into suit­
able lengths for railroads, It comprises a base-beam, 
one end of which can be rigidly connected with a Jog. 
On the opposite end of the base-beam legs are monnted 
to swing and are connected with hook'rods engaged by 
eyes on the base-beam. The saw is operated by a driving 
gear on the base-beam, so proportioned that the saw is 
rapidly reci procated. 

POST-HOLE BORER.-HENRY LANDIN, Alger, Ohio. 
The post-hole borer is characterized by a screw-rod car­
rying a boring-pod. The screw-rod is engaged by a 
feeding-nut con8j�ting of t\VO sectioDs mounted to swing 
relatively to each other. As the screw-rod is rotated the 
pod is forced into the ground. After a sufficient depth 
has heen attained, the pod is rltised, the feeding-nut sec­
tious being moved ont of counection with tho screw-rod, 
During tbe boring the loosened dirt will paBR into tbe 
pod, so that the pod, when raised, may be s wung later­
ally. By releasiug its locking mecbanism the two sec­
tions of the p od will swing apart, allowing the dirt to 
fall out. 

R all way-Appliance ... 

AUTOMATIC COUPLING FOR RAILWAY , CARt!. 
-CHARLES TROUP, Watseka, Ill. The present inven­
tion relates to au improved attachment for tbe chain to 
which the coupling-pin employed in 'the clasp of auto­
matic pivoted jaw, couplers is ordinarily secured. The 
inventor attaches the chain to an arm projecting from 
the end of the car directly over the coupler so as to per­
mit its disengagemeut in case the draw-bar is accident­
ally pulled out. 

Mi .. cellaneo u ..  I nvent i o n  ...  

GROUNDING-SHOE FOR ELECTRIC WIRRS.­
THOMAS H. STOKES, Lincoln, Ill. The grouuding de­
vice comprises a shoe sharpened at its lower end and 
having a transverse hole for receiving a grounding-wire. 
By the nse of this inexpensive device the end of a wire 
may he qnickly and easily gronnded withont IIrst digging 
a hole in the ground. 

LAN'I'ERN-C ARRYING ATTACHMENT. -RoBERT 
L. SMITH, Palos, Ala. The lanteru, carrying attachment 
can be conveniently secured to the leg of a person on 
horseback or to the dashboard of a wagon. In order to 
attach the lantern to the ankle of a horseback rider, 
sbeet-metal loops .are rigidly attached to the wire frame 
of the lantern, and straps are inserted through the loops 
and are fastened about the ankle. 

J t itutifit �mttitau. 
ACETYLENE-GENERATOR.-JoHN W. PAINE aud 

CHARLES B. DOUDNA, Bayard, Iowa. The improve­
ments in this generator are found in the means employed 
for sncces�ively emptying a series of carbid-pockets and 
in the means for holding the carbid a short distance be­
low the surface of the water during the generating pro­
cess. Within the generating casing a stand revolves, 
provided with a series of clU'bid-pockets. A stand-pipe 
in the generator supports a stand at i ts upper end, the 
movements of whicb are controlled by an especial form 
of escapement, in iurn operated by the movements of tbe 
gasometer-bell, to discharge the pockets in accordance 
with the consumption of gas. 

FIRE-ESCAPE.-FRANK VAUGHAN, Elizaheth City, 
N. C. The inventor has provided a fire-escape apparatus 
located in a fireproof well forming part of the ma_onry 
of the building. The fire-escape consists of cables 
traveling around upper and lower drnms mounted in the 
well . To the cables, steps are attached, having guide­
rollers fitted in vertical guideways. Spring-arms in the 
guideways at each lIoor of tbe building ace pressed back 
by the rollers of the steps, when the steps approach a 
fioor. so as to slacken the speed of the apparatus at 
the lIoors. Any of the spring-arms can be thrown into 
or ont of the path of the guide-rollers. 

VEIDCLE NUT-WRENCH.-J,ACOB E. VANNOTE, 
Lakota, N. D. This wrench is so constructed that it 
will receive aud clasp spindle-nuts of different sizes, so 
tbat they will remain engaged with the wrench when de­
tached and thus be retained for convenient replacement 
npon the vebicle spindles when desired. 

TRACKING CONNECTION FOR VEHICLES. ­
LEIGH WATKINS, Cripple Creek, Colo . The object of 
the iuventiou is to construct the axle of a vehicle or the 
adjacent axles of two vehicles so that all the wbeels 
WIll run in the same track even wben tnrning coruers. 
The wheel-tracking connection employed comprises two 
rods having clevises swiveled upou their ends and con­
nected with opposite ends of adjacent alfles. In hauling 
freight over rough mountaiu roads, where the width of the 
traek is limited and frequent curves are necessary, such 
a device is of considerable service, especially when the 
team is composed of a large nnmber of animals and 
many wagons are hanled. 

CHECKING OR UNCHECKING DEVICE FOR 
HORSES. - JOSEPH WHITE, Manhattan, New York 
city. This checking-device is so constructed that it can 
be operated by a driver while in his seat in order par­
tially or entirely to free a horse's head. Tbe invention 
will be found particularly nseful on trotting-horses, for 
it is well known that by partly releasing the head of the 
horse wbile trotting, he will be enabled to increase his 
speed. When it is desired to water a horse, the driver, 
without leaving his seat, can entifPly uncbeck t.he horse 
and ag:ain check him after drinking. 

COMBINED ASH-BOX AND DDST-PAN.--WIL­
LUM S. ANDERSON, J asper, Tenn. This device may be 
used both as a dnst, pan and as a shovel for taking up 

and carrying away ashes out of fireplaces and grates. 
Tbe device compri3es a box having one side hinged to 
drop downward and adapted to act as a shovel or dust­
pan . The hinged side is raised and lowered by a crank­
sbaft. 

BRIDGE FOR MUSICAL INSTRUMENTS.-JOHN 
N. BEETEM. Moredale, Penn. The brtdge for musical 
instruments comprises a base or body from which a 
series of string-supports extend upWardly. A series, of 
feet extend downwardly from tbe base or body, each 
directly in line with one of the string-supports. 'l'he 
imprOVed bridge is light, yet strong. Each string is indi­
vidually supported and therefore vibrates mnch more 
readily tban wben stretched across the old, solidly-con­
structed bridge. 

STUMP-PULLER.-SOLOMON J. FLETCHER, Cedar 
Falls, Wis. This stump, pnller consists of a standard 
haviug two separate' members joined at their upper ends 
by a head-plate and at their ends by a base-plate, and 
provided with adjustable fuicmms between the mem­
bers. A sole-brace lies in the plane of tbe standard and 
operating lever, and has at its upper end a tenon extend­
ing between tbe standard members and engaging the head­
plate. The shoulders at the side of the tenon engage 
the edges of the standard at tbeir npper end, A chain 
is secured by one end to the lever and is secured to the 
stump. The apparatus is cheap in construction and 
effective in operation. 

SUNSHADE FOR HATS.-JULES GERSTLE, Man­
hattan, New York city. The snnshade can be con­
veniently and snugly applied to a bat of any size or any 
shape. The shade is self- adjustable. A score or 
memorandum card is so combi;oed with the shade that 
it can be detached. '  When the card is removed. the 
sbade will not be rendered unsightly. The device is par­
ticularly serviceable at base-ball and foot-ball games. 

strand, should one of the strands break, the others go on 
and mnst be pulled off before the missing strand or 
thread cau be properly pieced op, thereby causing mnch 
waste. The inventor divides each side of the twister 
in to two or more sections, each section comprising a 
series of threads or strands to be twisted into a single 
strand. The circuit controlling devices of the strand. in 
a section are in electrical connection with a needle or 
other indicator, so that an operator can immediately as­
certain in which section a break occurs. 

ROCK-DRILL.-HENRY KOCH, North Tarrytown, 
N. Y. The drill is a " rocker,drill " in which the valve 
is operated directly from the piston. The object of the 
invention is more effectively to control the feed and ex­
haust of the steam alld to canse the pi.ton to work in 
snch a way as properly to strike the drill upon the 
work, and to obviate back-suction or H churning "  i n  
the cylinder. Exhaust-ports furnish a short passage to 
the atmosphere, permitting a rapid and effective exhaust 
and also facilitating entry of air into the cylinder after 
the piston passes the exhaust-ports. By baving the ex­
haust-port leading directly to the atmosphere, a rapid 
and easy exhaustion iE obtained, as well as free circula­
tion of air, both of which are essential in a tmly effect 
ive rock-drill. 

WINDOW-SHADE FIXTURE.-MATTHEW A. MARR, 
Manhattan, New York city. The fixture belongs to that 
class in which the roller carrying the shade is adapted to 
be moved up and down. The invention provides a fix­
ture, the brackets and guide-rails of which are so con­
structed that there can be no lateral play of tbe brackets. 
The accidental displacement of the roller from its brack­
ets is also prevented. The roller is provided with a 
longitudinal spring-yielding bearing to permit its auto­
matic adjustment to possible varying widths between the 
side rails of a window-casing. 

CANDLESTICK.-CHARLES E. SHERMAN, Manhat­
tau, New York city_ The caudlestick is alranged to ac­
commodate differently-sized candles, to permIt tbe can­
dle to burn out completely without danger of setting fire 
to the surronnding parts, and to collect the drippings 
without danger of the accumulation of molten wax or 
tallow upon the matches on the base. 

Desi:: ns. 

CUT-GLASS VESSEL.-THOM,AS B. CLARK, Hones­
dale, Penn. The leading feature of the design is fonnd 
in a center cut with facet. in imitation of a diamond 
and rising on a plane-surfaced polygonal figure. 

BUTTO�.-JoHN W. SIMMONS, Hagerstown, Md , 
The button hears the representation of an ant and a 
human eye. The word " trust " is in practice to be ap­

plied to the button directly below tbe eye, so tbat the 
whole ' device will stand for the words " Anti Trnst." 
The button is to he used for campaign purposes. 

NOTE.-Copies of any of these patents wil l be furn­
shed by Mnnu & Co. for ten cent. each, Please state 
the name of the patentee, title of the invention, and date 
of this paper_ 

NEW BOOKS ETC. 

STEA M ENGINE TH EORY AND PRAC­
TICE. By William Ripper. London 
and New York : Longmans, Green 
& Com pany. 1899. 8vo_ Pp. 398. 
Price $2. 50. 

A valuable book admirably illustrated by diagrams and 
engravings. Tbe author has treated a hackneyed snb­
ject iu a masterly manuer. It should be in the library 
of every mechanical enllineer. It is bandsomely printed 
and bonnd. 

FOWLE R'S MECHANICAL ENGINEER'S 
POCKET BOOK FOR 1900. Editec1 b v  
W .  H .  Fowler. Manchester, Eng­
land : Scientific Publishing Com­
pany. 18mo. Pp. 500. Price 60 
cents. 

This is one of the largest, bOOKS for the money we have 
ever seen, Engineer's pocket books are notorionsly ex­
pensive, and perhaps justly 80, but the work before ns, 
notWIthstanding its low price, deserves a place in the 
library or on the drawing table of every mechanical en­
gineer. 

THE USE OF THE SLIDE RULE_ By F_ 
A. Halsey. New York : D. Va n No�­
trand Com pan y. 1899. 18mo. Pp. 
84. Price 50 cen ts. 

Any book which will lighten the labor of the draughts­
mau will be welcomed. It is a curious fact that IDaoy 
go on in the old beaten track for the waut of a little 
book like tbis when the slide rule. when once mastered. 
will be fonnd to largely reduce the drudgery of ealcula­
tion. 

HAT-HOLDER.-FREDERICK W. HODGES, Manhat- THE BIRD STONE CEREMONIAL. By 
tau, New York city. The inventor has devised a hal- Warren King- Moorehead. Bei ng an 
holder adapted to be applied to chairs beneath the seats. Account of Some Singular Prehi storic 
The holder is composed of open, wire loops forming Art Facts Fou n (l in the Un ited States 
spring-clamps to engage the legs of a chair and snpport and Canada. Saranac Lake : P ub-
the hat. Tbe hat can be removed only from the front of Iished by the author. 4to. Pp. 31. 
the chair. 53 ellgravings. 

TAILLESS KITE.-WILLUM H. HOYT and CLAISON 
S ,  WARDWELL, �tamford, Oonn. To the back of the 
kite, body a cross-stick is secured. A web exteuds longi­
tudinally of the kite at its front, which web supports a 
vertical stick received by a tnbular pin. Tbe kite has 
a longitndinal dihedral angle, the object of which is 
to displace the currents of air so that they may freely 
pass from the surface of tbe kite, laterally of the fin, 
the fin operating to divide the air-current equally at 
each side. 

APPARATUS FOR PRO])UCING WORT, HOP­
BEER, WASHING FILTER-PULP, ETC. - EMIL 
KERSTEN, Richmond, Va. Tbe inventor has provided 
a new apparatns for use in breweries for washing and 
sterilizing the pulp used in filtering or for masbine; and 
bopping. The apparatus agitates and leaches the pul­
verized or ground malt with water for producing wort 
and treats the wort with tbe hops in such a mauner as to 
produce an unfermented liquor of a bigh quality and in 
such a statc as to facilitate the fermenting process. 

B R E A K:- I N D I C A T O R  FOR TWISTING-MA­
CHINES.-GEORGE F. IVEY, Forest City, �. C. In 
twisting a number of strands together to form a single 

The anthor is a well known archreologist, aud the pub­
lication of a monograph of this kind is a definite contri­
bnlion to the literature of the science. The subject is an 
iuteresting one and is admirably treated. 

TH E  C OST OF LIVING AS MODIFIED BY 
SANITARY SCIENCE. By Ellen H. 
Richard s_ New York : John Wiley 
& Sons. 12mo. Pp. 121. Price $1. 

Standards of living, bousehold expenses, food, cloth­
ing, etc . •  are all considered. It is an adequate treatment 
of an important subject, concerning which the literature 
is limited. 

BUILDING CO N STRUCTION FOR BE-
GINNERS. Bv J_ W. Riley. IJondon 
and New York : T h e  Macmillan Corn­
pHny, 1899 . 1 6rno. Pp. 255. Price 
60 cents. 

Tile student will often be benefited by the study of a 
very elementary book of this kkld. Of conrse American 
readers have no interest kl the Department of Science 
aud Art, which in Great Britain gives examinatkms in 
snch subjects, but the questions may prove usefnl. 

The charge jOf' ilnsertion W/Ul.er this head is One Dollar a 
line for each ilnsertion ; abO'Ut eight word<! to a line. 
Advertisements must be received at publication office 
as early a� Thursda;y 1Iiil'I'IWnlI to appear WI, the foUow­
inq week's issue. 

Marine Iron Works. Chicago. Catalogue free. 
.. U. S." Metal Polisb. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co., Waterb'y! Ct. 
Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St. , 

Chagrin Falls, O. 
Machinery designed and constructed. Gear cutting. 

The Garvin Machine Co., Spring and Varick 8t8. , N. Y. 
Ferracute Machine Co., Bridgeton. N. J., U. S. A. Full 

Line of Presses, Dies, and other Sheet Metal Machinery. 

The celebrated H Hornsby-Akrayd " Patent Safety OH 
Eng-ine is built by the De La Verg-ne Refrig-erating Ma­
cbine Company. Fo, t of East 138th Street, New York. 

'I'be best book for electrICians nnd beginners in elec­
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co . .  publishers, Stil Broadway, N. Y. 

1l.."-1r" Send for new and complete catalogue of SCientific 
and other Books for sale by Murin & Co. , 361 Broadway, 
New York. lI-'ree on applicatiOn.. 

ItS 
HINTS '1'0 CORRESl'ONDEN'1'8. 

NalDe .. a nd A ddl·e .... must accompany all letters 
or no attention will be paid thereto. This is for ODI 
informatiou and not for publication. 

R e ferences to former articles or answers shonld 
give date of paper and 1'aj!'C or number of question. 

I nq" Iries not answerea ill reasonable time shonld 
be repeated : correspondents will bear in mind that 
some answers require not a little research, and. 
though we eudeavor to reply to all either by lettei 
or in this department. each must take his tnrn , 

B "  yer8 wishmg to purchase any articie not advertised 
in our columns will be furnished with addresses of 
bouses manufacturing: or carryine- the same. 

S ,.eclal \V riUen I nforlOal.)on on matters of 
personal rather than general interest cannot be 
expected without. remuneration. 

Sci e n t i l i c  ,\ IOcI·h·an S n pp l e lO e n h  referred 
w may be had at (,he office. Pnce 10 cents each. 

R o o k  .. referred to promptly snpplied on receipt 01 
price. 

I I I ne I'a HI sent £Or examination shonld be distinctly 
marked or labeled. 

(7825) L. H. S. asks : 1.  Wh at is lowest 
temperature found, and in what found? A. The lowest 
temperature registered in the open air by any thermome­
ter on the earth is -90 degrees Fah. The lowest gained 
in the laboratory is 434 degrees below zero Fah .. by Prof. 
Dewar, of London. He did this by evaporating frozen 
hydrogen in a vacuum, This point is 25 degrees above 
absolute zero. 2. What is the highest known tempera­
ture ? A. The highest temperature attained is that of 
the electrical furnace, probably 6,000 to 7,000 degrees. 
3. Wbat is meant by absolnte zero ? A. Absolute zero 
is not an arbitrary assumption. Any text book of physics 
will make that clear. It was determined by the fact that 
all gases expand aud contract alike at the freezing point, 
at the rate of .h part of their volume for one degree. 
Since this contraction is due to loss of beat, it follows 
that when a gas has contracted 459 parts, it can contract 
no more; all ite heat wonld be gone. This temperature is 
the " absolute zero." In Centigrade degrees this point 
is 2'13 degrees below the ordinary zero. 

(7826) F. W. G. asks : What is meant 
by an ampere hour ? A. An ampere hOllr means a cur­
rent of one ampere lIowing for a time of one hour. 

(7827) A. L. H. asks :  1. If two m en on 
opposite sides of the earth at tbe eqnator looked along 
two parallel lines when the snn was midway hetween the 
lines, conld either of the two men see the sun? A. Yes, 
bOI,h would Bee the sun in the same place. It wonld he 
rising to one and setting to the other_ 'l'he distance of 
tbe snn is so great that the curvature of tbe earth ruakes 
n o  difference in bis position. 2. Why is it that rubber 
being a non-conductor of electricity will attract objects? 
A. Because rubber is a non-conductor it can retain the 
electricity which is geuerated npon it, and this electricity 
wi!! tben attract ligbt bodies. If it were a conductor the 
electricity would fiow off as fast as it was generated and 
no electrical manifestation would be possible. It is only 
npon non-condnctors tbat electricit.y can be made to re­
main. Conductors are insulated in order to retain the 
electricity npon them. 
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Acetylene generator. H. Gerdes . . . . . . . . . . . . . . . . . . . . 642,600 Acid. alkylated rhodamin sulfonic, Boedeker & HolTmann .. , , . . . .  . . . .  . . . . . .  . . "  . . . . . . . . . . . .  , . . . . . .  r42.8\J,3 Acid, making hydrocyanic, J. Bueb . . . . . . . . . . . . . . . .  642.782 Advertising calendar and lead pencil, com bina-tion. N. Wetsue .. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642.829 Air distributing apparatus, J. Curley . . . . . . . . . . . . . .  643.0&) Air humidifying apparatus , J. J. Mann . . . . . . . . . . . . 642.992 Alkah albuminate. making, O. Siebold . . . . . . . . . . . . .  642,852 Animal shears, S. �'. Allen . . . . . . . . . . . . . . . . . . . . . . . . .  642,831 Anv�:�sj-.c����a�n� . . ��� . .  ��.
t
.������t�i��. ��.

r
.
r
.��: 642.791 Annealinl< box, A. R. Hughes . . . . . . . . . . . . . . . . . . . . . .  643.000 Arch center brace, C. Frohch . . . . . . . . . . . . . . . . . . . . . . .  642.972 Arctic, snow excluding, W. N. Button . . . . . . . . . . . . . 642,810 Armor, N. C. Vaughan, . . . . . . . .  , . . . . . . . . . . . . . . . . . .  , 642.649 Armor plates, improving quality of steel, A. Schmitz . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 642,926 Atomizer, C. A. Tatum . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64S,OH Automatic switch and throwing device. C. L. Wilson . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642.772 Autotrllck wheel, J. C. Anderson . . . . . . . . . . . . . . . . . .  642,777 Axle and bearing for vehicles, A. J. Robertson . .  642,720 Back pedaling brake, .J. S. Copeland .. . . . . . . . . . . . . . .  643,085 Baker, self labeling. C. Kessler . . . . . . . . . . . . . . . . . . . . .  642,699 Ball. See Playing ball. 

(Contmueli an page tOO) 
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�:��t;,��ii�e:'k�if�: :: If.:'ilf.ii'':. : : : : :  : : : :  : : :: : :  : :  : : :  ��:� 
��:f' :ea� �����?�:s o�ri:���\iig' machiiie: E: 11,808 
BattI�j::'g�Ss��!!.;;.; 'Ii;: '6: ·smitii.: : : : : : : : : : : : : : : : : : : : :  �Nll� Bath tub, rocking or oscillating. O. A. Hensel . .  643,094 Hattery. See Electric battery. Battery indicators, push button for, G. Heidel . . .  642,844 

�::�t�:: g��l:��: iIo�: �.������.� . : : : : : : : : ' : : : : : : : :  ��:ffl 
���r���;,��IWj�$Ms�.�r��.u : : : : : : : : : : : :  : : : : : : : : :  :l!�:� 
::��r��:B��Vo'�����' �i8����i�:I�pi;aratuB; ' A: 642,604 

BiC����t�·:F:A: ·iitii.ge: : '. : :  : . : : . :  '. : : : : : : :  .. .. : . '.'::. '::. :l!H� 
�����l: ���i��jiri8:�i:!iii�ru�\�.a!�lfoY·d: : : : : : : : : :  t�:M& Bicycle exercising stand, C. C. Nott . . . . . . . . . . . . . . . .  642,919 

�:ml� �:��t,ft'i�p�W'g.il!�&· Rartiiai ' : : : : : : ' : :  :l!�:�}g 
�:���l� �:��'I: b��r�m& ·sims : : : : : : : : : . : : : : · : : : : : : : :  �:8�� 
�:��g�:;.W�i�n�·tt-e��\�f�01:igilt·ing· · a'pparatiis &2.683 

Bin��,:,\�iI�Ng&::;;n: : : : : : : :  : : : : : : : : : : : : : : :  . .  : : : :  ��:� 
����a�' ���i:�b�a�·. MI���·ing·boa�d.· · · · · · · · · 642,800 

Boat, life, Mulie & Van den Berg . . . . . . . . . . . . . . . . . .  642,62'2 Boilers, apparatus for feeding antiwincrustation compounds to, T. J. Sweeney .. . . . . . . . . . . . . . . . . .  613.07( 

Bg�i��:�pir!tu��w.eH�·Davis: : : : : : : : : : : : : : : : :  : . : : :  �:�:� Rorinll machine. Thomas & Spencer . . . . . . . . . . . . . . .  642,645 Bottle and stopper therefor, Bentivegna & Le-roy .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642,951 

�gm� P:g�:r:g Han�' ��'f,���iiig ' devic,,: ' '6: ' '6: 643,057 

Bo,il�:::hb,:j':ier: ·G.·i;:Rohi.·.: '. : : : : : '. : : : : :  .... : :  : : '. : : : :  ��:� 
:?'i.linsge:l��n�a�:£��:ir�ef·r·igerat·or ·b()x: · · · ·  642,801 

Box for stamps. tickets. etc., B. Mathis .. . . . . . . . . . .  642,703 Brace. See Arch centt::r brace. 
��:��.ngS�eac���i -teXa���u��ake: ' 'car brake: 642,977 

Wagon brake. Briquet, L. G. Haase. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  642.!fro 

����l:'h�d�r,��lg"�'iiaugii';'ei""y : : : : : : : : : : : :  : : . : : : :  :;:�:� 
��':,��;, ����r?��';.kJ�§: �: �ii�:����.n : : : : : : : : : : : : :;:UM BUrial casket lowering device, M. J. Cameron . . . .  642,958 Burner. See Oil burner. Button and necktie holder, combined collar, W. 

�'. Nies . . . . . . . . . . . .  . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  642,752 Button. collar, G. A. Rowe . . . . . . . . . . . . . . . . . . . . . . . . . .  642.632 Button setting machine. Shipley & Stanley . .  . .  . .  643,073 Buttons to garments, attaching. G. J. Burns . . . . . .  642.895 

8:p��1�:.eGg�'}��� s:eii;,�esA:. �:���e.� .. : : : : : : : : : : : :  :l!�:� 
8:���,::� �01�d�;':O�����. : : : : : : : : : : : : : : : : : : : : :  �::lW Can. See Oil can. Can carrier, G. Baklund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642,569 Can heading machine. automatic, W. F. Davis.' .. . .  642.681 Can opener, F. N. RusselL. .  . . . . . . .  _ .  ' . . . . . . . . . . . . . . .  642.850 Cans, etc., fastening for caps of, G. J. Record . . . .  643.005 

8:��t�ta�u�· r�J�a' r'ub'bei-:' ·e1;c.': · devuic8.iiiiing: 642,954 

carij.::k;'Il����feas���: . : : : : : : : : : · : : : : : : : : : : : : :  �U� 
g:�,���r��fh!'d�B��c:';'·i;re"Ck: : . : : : : : : : : : : : : : : :  �:�? 
8:�b��::\'e��:;�r a���r..'lft', �: �. i:o�l��e�ii.: : : : : :  : : : :l!N� 
8:��';,��w�:�eba�' �a�:::"�Okd:awi 'or 'Iiutidle ca;.: 642,629 

rler. Cash register and indicator. J. Pfeifer . . . . . . . . . . . . .  642.713 

g::�::: g�N�kJD�R!'ee(e': : : : : : : : : : : : : : : : : .  : : : : : :  : : :  �i:�r 
g:::::':,� ����nGakj,�8k�t��t 'A.: . B.' Smit'li : : : : : : : : �:� 
g�:l� �g�;'��'-$���ii: : : : : : : : : : : : : : : : : ' : : : : : : : :  �:rJi 
8����:�w �!�a8g����b�p�r.crumbaUgh . . . . . . . .  643,042 

Chuck, lathe, L. 1£. Whiton . . . . . . . . . . . . . . . . . . . . . . . . . .  642,658 Churn, G. W. Disman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642,1166 Churn, Walker & Phelps . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642,650 Cigarette seam forming clip. D. N. Davidson .. . . . .  643,043 Cipher code system, W. J. Roussel . .  . . . . . . . . . . . . . . .  642,721 Clamp. See lfunis clamp. Show case clamp. Clampmo: device, F. Artos . . . . . . . . . . . . . . . . . . . . . . . . . . .  642.568 

8l:��inS'e::'t��:�i�p�' Kortright . . . . . . . . . . . . . . . .  642,988 

Cleaner. See Floor or window c1eaner. Gas cleaner. 
8l�i��s':;:��a�f�:I��v�rs?IiI�0��%�iitieider: : : : : :  :l!�:� 
8gi�e e;������,aj�r..e ll�C�8:!iI�.���.�":� : : : : : ·. : : : ·. :  ��:�� Coffee roasting machine, J. A. McCaskell .. . . . . . . . .  642,916 Collars. machine for folding and shaping turn 
C01�-:"J: ;f'Ai'e����he;:: : : : : : : : : : : : : : : : : : : : : : : : : : : : :  :l!�:W Combs or hair pins, die for manufacturing, R. H. Barnard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642,666 CombustIOn engine, Baillie & Verity . . . . . . . . . . . . . . . 642,949 Commutator for electriC motOls or generators. S. Eversbed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642,743 Cooler. See Beverage cooler. Cooler, Stickley & Dwyer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642,730 Coop, collapsible poultry, D. W. Anderson . . . . . . . .  643,029 Copying press, J. A. Jones . . . . . . . . . . . . . . . . . . . . . . . . . .  642.821 Corset, J. Halstead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642,904 Cotton chopper, Bartels & Bernhard . . . . . . . . . . . . . . .  643,034 Couch opening mechanism, box. W. S. Duvall . . . .  642.967 
��;:��:�:'m���i�:� ����n�he��������l.i���: . . . . 642,582 Crimping and go:fl'ering machine. L. Ebert . . . . . . .  642.592 Crucible carrier, J. P. Bailey . . . . . . . . . . . . . . . . . . . . . . .  642.891 Cultivator, G. Jernberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642,71J5 Cup. See Shaving Cup. Curling iron heater, H. Polonus . . . . . . . . . . . . . . . . . . . .  642,715 Current motor, R. S. Theall . .  . .  . .  . .  . .  . .  . .  . . . .  . .  . . . .  642,935 Cur.t.'ellt motor, alternating. W. LangdonwDavies . 643,066 Cutter. See Stalk cutter. Damper for stoves or furnaces, regnlator. C. W. Cheney. . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . .  642,58.� Dental articulator, J. W. Bryan . . . . . . . . . . . . . . . . . . . .  643,038 Dental pJugg-er. Calvert & Anderson . . . . . . . . . . . . . . .  64;i,039 Die. See Embossing machine die. Digger. See Potato dlgfler. Digging machine, A. V. Hysore . . . . . . . . . . . . . . . . . . . . 642,610 Display cabinet, M. Bunker . . . . . . . . . . . . . . . . . . . . . . . . .  642.894 Display stand, W. Macdonald . . . . . . . . . . . . . . . . . . . . . .  642.866 Displaying device, W. Boydell . . . . . . . . . . . . . . . . . . . . . .  642,.17fi Distiller and cooker, combined, C. O. Lee . . . . . . . .  642.616 Door check. J. L. ZeL'liger . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642.�47 Door cheCk and closer, F. Dossogne . . . . . . . . . . . . . . . .  642,591 Door hanger, E. L. Schanck . . . . . . . . . . . . . . . . . . . . . . . .  642,700 Door opener, screen, M. J. Adams . . . . . . . . . . . . . . . . . .  642.661 Draught equalizer, F'. J. Vestal . . . . . . . . . . . . . . . . . . . . .  642,735 Drill. See Miner's drill. Seed drill. Drilling machine, L. M. Davis . . . . . . . . . . . . . . . . . . . . .  642,965 Drilling machines, thrust register for, M. C. Bul-lock. . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643,083 Driving and driven members. mounting rotary, N. Nilsson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642.918 Dynamo driving mechanIsm, J. L. Creveling . . . . . .  642,86:l Dynamo driving mechanism, R. M. Dixon . . . . . . . .  642.589 Eaves tron,;ch hangert F. L. Becker . . . . . . . . . . . . . . . . . 642.668 

11:�i�� �:�f:?;;r 1f!�����:[;n ��r�:���,rb: 'B'orei �:¥� Electric connecting device for lamp holders, wall plugs, etc . . C. L. R. K Menges . . . . . . . . . . . . 642,995 Electric current controlling mechanism, C. W. & J. B. Squires . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642.�32 Electric lighting device, G. W. Van Duzer . . . . . . . .  642.648 ElectriC lighting system, A. C. M. Plucker . . . . . . . .  642,627 ElectriC machine. dynamo. H. Geisenhoner . . . . . .  642.5�19 Electric machine, dynamo, C. 'V. Kragh . . . . . . . . . .  642.615 Electric motor, J. C. Henry . . . . . . . . . . . . . . . . . . . . . . . . .  643.093 Electrical distribution system. H. P. WhiLe . . . . . .  642,859 Electrical track for receptacles. C. Hutchinson . . .  642.697 Em bossing machine die, If. H. Bancroft . . . . . . . . . . .  642,61)5 Embroidery hoop, B. D. Post . . . . . . . . . . . . . . . . . . . . . . . 643.069 End gate fastener, J. A. Ratclitr . . . . . . . . . . . . . . . . . . . .  642,628 Eng-me. See Combustion. engine. Gas engine. 011 engine. Reciprocating enJ,!ine. Rock drill engine. Rotary engine. 'J.1raction en­gine. Engine cylinders. apparatus for cooling. J. "V. Lambert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643,005 EIl�dne8. electric generator for sparking appara-tus of gas, D. Drawbau..rh . . . . . . . . . . . . . . . . . . . . . . . 643.087 Engines, electric igniter for explosive. Perkins 
Env�l�h����t��¥j;A�CY : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ��:� Envelop macbme, E. Ermold . . . . . . . . . . . . . . . . . . . . . . .  642.900 Envelop machine. E. lfischer . .  . . . . . . . . . . . . . . . . . . . .  642,818 Evaporating apparatus, W. Mather . . . . . . . . . . . . . . . .  642,620 Evaporator, fruit, J. H. Holland . . . . . . . . . . . . . . . . . . . . 642,6.Q3 

����I�SS��eGw�v;�i:!�ric: ' " ' ' ' ' ' ' ' ' ' ' ' ' ' ' . . . . . . .  642,744 

FaBtening for paper or other artIcles, H. Denis . . .  f>43.045 

��:� ::�:� �::���: �. �. t'!,��oi.·::. : ':::::::::::: . .  : '. �l� ]j'eed water heater and filter, M. Leitch . . . . . . . . . . . .  642,910 Ii'ence, portable, W. M. Hill. . . . . . .  . .  . . . . . . . . . . . . . . .  64S,058 Fence post, W. L. Finley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642,595 ]j'ence post, H. H. Welker . . . . . . . . . . . . . . . . . . . . . . . . . 642,1lW li'ence wire fastening device. O. D, Woodbury . . . .  642,11« 

11 citutific �tutticau. 
ORDINARY RATES. 

lnside Page, each insertion. - 7iJ cents a line 
Back Page. each insertion, - - $1.00 a line 

Bi""For some classes of ..4d1Vertisements, Special aoo 
Higher rates are required. 

The above are charges per agate line-about eiJ[bt words per line. This notice shows the Width of the i ine. 
r���se��� �� ��t�a%�erat:��a��i: Irn� �;a:!e��i.��: ment, as the letter press. Advertisements must be received at Publication Office as early as Thurstlay morning to appear in the followiIUl week's iS8ue. 

WO�t2u!!!I!�e��n�S 
time and money by using our FootandHand Pow�r Placnln�rg 

SEND FOR CATALOG UES­
A -Wood-working Machinery, 
B-Lathes, etc, 

SERECA FALLS MFG. COMPANY. 
695  Water St., Seneca Fal ls ,  N .  Y .  

AMERICAN PATENTS. - AN INTER-esting and valuable �able showing tbe number of patents granted for the vanous subjects upon wbich petitions have been filed from the bellinninrz down to December 31, 1894. Contained in SCIENTIFIC AMERICAN SU P­PL.EMENT, No. 1 OO�. Price 10 cents. 1'0 be had at thIS Office and from all newsdea1ers. �E NG INE.& FOOTI M A C H I N E.  S H O P  O U T F I TS , 
, T OOLS ANO SUPPLlE!,," 'i,'lJ"' ATHEs. )[BAS1IAN lA1Hl CO '�?�i.'����i ,scJ 

Foot and Power a n d  Turret I,athes, Pian­ers'n
.
�Shapers, and Drill Presses. SHEPARD LATHE CO., _ W, 2d St., Cincinnati, O. 

That "Get There" Spirit 
combined with knowledge are the qnalities which 
place a young man foremost in his business or trade. 
You furnish the " get there " by stndying .. between 

times T J  and we Jii!:uarantee to fit you for 
an enviable position through 

Education by Mai l  
i n  Electrica1, Mechanical, Steam, M.ining and Civil Engineering ; Metallurgy, Art, Arcbitecture, 
Practical Newspaper Work, Eng­lish Branches, Stenography, Machine De­sign and Mechanical Drawing. Low pricet easy terms. Mention subjects interested in when writing to 

The U n ited Correspondence Schools.  1M, 156, 158 5th Ave" N. Y.,  for catalogue 33, 

M AC H I N E S  F O R  R O L L I N C  
SC R E W 

T H R E A DS. 
Any size up to 1 "  diameter, 3" 

long. Four sizes of machin&!, 
117' Send JOT Oirculars. 

BLAKE & JOHNSON, 
P. o. Box 7 ,  Waterbury, Conn.  

��!!t�i!gS.�!�h?ml!athe B floor by using onr 
Portab le Tool Racks. 

A recognized shop necessity for 
work or tools. Tbey combine con-
venienue and economy. -. 

New Britai n  M ach i n e  Co. ,  New Britai n ,  C o n n . ,  U. S.  A. 
POTtable Pans JOT 'Use undM lathes too, Send JOT cuts. 

B A R N ES' 
New Friction Disk Drill. 

FOR LIGHT W O R K, 
Has these Breat A dvantages: 

The speed caD be insta.ntl;r changed from 0 to 1600 
:�beU�J!:� �� SZ������q!:l��:i��I:: smaJlest or largest drills within its range-a. won­derfnl economy in time and great saving in drill breakage. Send for catalogue. 

W. F. & I NO. BARNES CO.,  
1999 Ruby St" Rockford. Ill, 

For H eavy Conti n uo u s  Work 
every machine shop will commend our 
:i::'Wi!:.ri'it�.

hre&:!��g a�en�e���i over macbine, equalizing the weight. 
:r�t��n :fxe gg��:::eO�o:��d�d ��::: require no extra space, and arp pre­tected from dust or accident. Chasers can be opened, threaded pipe removed, anotber inserted and cut without stop­ping macbine. ar Senafor Oatalogue. 

THE MERRELL MFG. CO. 
iJ01 Curtiss Street, TOLEDO, OHIO. 

ARMSTRONG'S No.  0 THREADING MAC H I N E  
Can be  attached to  bench o r  post. Designed for tbreading the smaller sizes of pipe, iron 0::­brass. also bolts. Has two speeds, one for pipe J.ti to 1 inch ; the other for pipe 1\4 to 2 Inches, inclusive. Uses the regular Armstronll adjustable dies. Oth­er attractive features. Send for 
Kt.��ub��; I�h'6e�rr:s�f::'!f. New York. Brldlleport, Conn. 

The Coburn Patent Trol ley Track 

Store Ladders. 
A PAIR OP STAIRS ALL ALONG . 

THE LINE OP SHELVES. Jr' &00 jor Book. 

The Coburn Trolley Track Mfg . CO.  
H O L Y O I'"E. M A S S .  

Ifertilizing material. press for, W. E. Overton . . . .  643.001 Filter press, J. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64H,022 Filter, water, O. B. Hoey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642,907 Finger ring and attachment therefor, M. E. Half-mann. . .  . .  . . . .  . . . .  . . . .  . . . .  . .  . .  . . . . . . . .  . . . .  . . . .  . .  . . .  643,053 Firearm safety lock mechanism, A. Fyrberg . . . . . .  642,688 
Firearm sight. A. Weed . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642,858 Fireback, J. W. Conchar . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642,679 Fire escape, J. F. Bates . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642,779 

:l�: ���Y:r5fu�ci!.oBia�c�arr..������· . . .  , : : : : :  : : : : :  rJ:� Fireproof floor, G. Knoche . . . . . . . . . . . . . . . . . . . . . . . . .  642,0'14 Fireproof fioor and ceiling, G. Liebau .. . . . . . . . . . . . .  642.700 Flood gate, rIt, L. Davidson . . .  . . . . . . . . . . . . . . . . . . . . .  643.044 Floor or window cleaner. it. W. Richter . . . . . . . . . . . 643.007 Flux feeding device, C. W. Sleeper . . . . . . . . . . . . . . . .  642.931 �'oot, extension, J. H. Pbilbrook . . . . . . . . . . . . . . . . . . . 642,714 Funis clamp, M. D. Pollock . . . . . . . . . . . . . . . . . . . . . . . . . .  643,003 Furnace, J. B. Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 642,694 Game board, H .  C. Hachmuth . . . . . . . . . . . . . . . . . . . . . .  642,903 Garment, R. E. Lowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642.912 Garment supporter, L. Gontier . . . . . . . . . . . . . . . . . . . .  642,864 Gas and water vapor for heating, etc .. means for generating, J. P. B. SadUer .. . . . . . . . . . . . . . . . . . . . . 642,633 Gas brazing apparatus, E. Hahn . . . . . . . . . . . . . . . . . . . .  642.605 Gas cut otr, automatic, 0' Bleness & McKallip . . . . .  642.998 Gas engine, A. L. Navone . . . . . . . . . . . . . . . . . . . . . . . . . . . 642.706 Gas g-enerating apparatus, acetylene, L. P. . Hvlid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642,987 
Gas generating apparatus, acetylene, M. Le Mat. 642.617 Gas generator, acetylene. H. Hawkins . . . . . . . . . . . .  643.090 
Gas generator, acetylene, W. '1\ J .. ukenbill . . . . . . . . 642,619 Gas val ve, S. N. Long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 642,618 Gate. See �'lood /(ate. Sewer gate. Gear. variable speed, MeSSler & Mercure . . . . . . . . . .  642,996 
Gearing for transforming speed, R. H. F. & A. H. Finlay .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 642,594 Generator. See Acetylene generator. Gas genw erator. . 
gl::: ��!'it��nJ1�:s�hci�etaiie�s.S�!�uiactiire· 'of: 642.928 

GOI�a:3�rl�e��·�om 'cy'aniCi soluiioi;s by'eiec't'ro� 642.925 

lysis, recovering. S. B. Christy. . . . . . . .  . . . . .  . .  . .  643.09fj Grass curling machine, K. Wessel. . . . . . . . . . . . . . . . . 642,769 Grinding or polisbing wheel, J. F'. Spohn . . . . . . . . . .  642,828 

a��������e�m�ii:.r.r�lw.njobn80n: : : : : : : : : : : : : : :  rJ:� Hanger. See Door hanger. Eaves trough hanger. Lamp hanger. Picture haI)ger. Shade hanger. Harmonica, }'. Strauss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642.642 

�:��::�:�: ���:nH�iiI�::t� �r�h���.l� : : : : : : : : : : : : : :  t::8X� Harvesters, cut grain carri�r for, H. Bryan . . . . . . .  tWH,037 Hat brim curling machine, C. H. Skinner . . . . . . . . . .  642.726 Head rest, A. C. Caron . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . .  642,959 Heel. b"ot or shoe, J. J. Naughton . . . . . . . . . . . . . . . . . 642,917 Hertzian or similar radiations and apparatus therefor, utilization of, L. H. Walter . . . . . . . . . . 64:l.0l8 Hinge, spring, C. W. Hillenbrand . . . . . . . . . . . . . . . . . .  642.H91 

��ti�����8���'n�u!�����aH: 0: 'E'vans : : : : : : : : : : : : : :  ��:�� HOisting apparatus. Herzog & Martin . . . . . . . . . . . . .  642.845 

�g�'l�rs��'W'!���' c�ve�'l:'�.;'i\viiitii.;tre·.; book: 642,780 
HOOK and eye, M. D. Watson .. . . . . . . . . . . . . . . . . . . . . .  642,939 Hoop. See Em broidery hook. 
1I��re C3�i!��:r�U�.C�iG� �.a���n:B:: �����:: ��:�� 
���:::g�:: �·a�ii������· vi: ii: ·ijeiimaii.: :  : : : :  : : :  ��� Horseshoe, non-slipping', W. H. Berwick . . . . . . . . . .  642,574 HuHer. See Rice huller. Hydraulic giant, J. P. Simmons . . . . . . . . . . . . . . . . . . .  642,853 Hydrocarbon burners. supply wagon for incan .. descent or other. R. Thayer . . . . . . . . . . . . . . . . . . . . .  642.763 Ice cream cutting device, T. F. Crowley . . . . . . . . . .  642.585 Inhaler. A. Manners .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642.748 Inking pad, A. C. Kley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642,746 Inner sole, A. Seaver. . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  642,921l Insulations, etc., producing material suitable for electriC, A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.012 Ironing board, G. Bacon . . . . . . . . . . . . . . . . . . . . . . . . . . . . 643,03.1 Jar cover fastening, fruit, I,. G. Thorp . . . . . . . . . . . .  642.886 Knee spreader, S. Y. Trice . . . . . . . . . . . . . . . . . . . . . . . . .  642,734 Knife. See Band cutting knife. Knitting machine, circular, H. Brown . . . . . . . . . . . . . 642,579 Lace clasp. shoe, A. M. English; . . . . . . . . . . . . . . . . . . .  642.788 Lamp, F. Rhind . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642.923 Lamp burner, gas, R. J. W. Reinbard . . . . . . . . . . . . . .  643.006 Lamp burner, gasolene. ]i'. A. Cortis . . . . . . . . . . . . . . . 642.784 Lamp hanger, electric, W. �'. Murphy . . . . . . . . . . . . .  642,623 

t:�gh�h�{�:���gi����df�Brcr��.pCc:l.m':::;�.j: 642,942 

M. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 642,657 Lamp support. bicycle, �'. W. Hedgeland . . . . . . . .. . .  r.42.006 Lamp support� electric, H. Long . . . . . . . . . . . . . . . . . •  642,911 Lamps and liquid fuel burning devices, electricw ally igniting, R. Schreiber . . . . . . . . . . . . . . . . . . . . . . .  642,804 Lamps, auxiliary generator for oil gas, A. F. Gil-let . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 642,974 Lamps, socket for incandescent electric, W. E. 
Last·I�\2��Gifit.: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  : : : ��:3;� Latbe dog, W. B. Hankins . . . . . . . . . . . . . . . . . . . . . . . . .  642,981 
J .. eather cutting and ornamenting die, J. G. SchneIder .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642,878 Life preserver, H. C. Hildebrandt. . .  . . .  . .  . . . . . . . . .  642,646 Lift, A. O. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642,796 Line tightener, L. S. Hite .. . . . . . . . . . . . . . . . . . . . . . . . . . .  643.059 Liquid raisillg apparatus, R. W. Elliott . . . . . . . . . . . . 642,968 
Liquids stored in vessels. apparatus for prevent-ing access of air to, D. Clibborn . . . . . . . . . . . . . .  '.' 642,960 
Lock. See Safety lock. I,ock, J .  L. Bolsinller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642,671 Lock and latcb, C. Closz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 642.961 Loom, H. Wyman. . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . .  642,946 VJOm dobby, W. B. Wblte, Jr. . . . . . . .  . . . . . . . .  ; . 643,021 
Loom for weaving pile fabrics. A. Duquesne .. . . . .  642,740 Loom harness controllinJ( mechanism, Kremer &; 

Monhof . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642.908 Loom sbuttle, D. M. Burl<ess .. . . . . . . . . . . . . . . . . . . . . . .  642,8;17 
Loom take up. C. Fischer et al . .  . . . . . . . . . . . . . . . . . . . . 642,686 
Lubricating device. G. T. Glover . . . . . . . . . . . . . . . . . . . 643,088 

�:n �����3��. �titr:r��ett: .:. : : : : : :  .. : . : .. : : : : : : : : :  ��:\: 
Mall, C. Prouty .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . .  642,755 
Manifoldml< sales pad paper roll, H. W. Mather . .  642,799 
Massage instrument.. elect.rical. E. '1\ Otto . . . . . . . .  642,849 
Match boxing machine. Sevene & Cahen . . . . . . . . . .  643,072 Match making and boxing machine, continuous, E. H. Eisenhart . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . 643,047 
Match manufacturing and boxing machine, Sevene & Cahen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.010 
Mattress makIng machine, I. N. Stewart . . . . . . . . . . .  642.729 
Mel.8uring tool, combination. L. B. Nielsen . . . . . . .. 642,750 
Mechanical movement, O. J. Beale . . . . . . . . . . . . . . . . . 642.667 
Mercerizil1� apparatus, J. Dolder . . . . . . . . . . . . . . . . . . .  642,899 
Metal shearing machine, M. Rothe . . . . . . . . . . . . . . . . . 642,631 
Meter. See Water meter. Milk, condensing. J. Babi11ion . . . . . . . . . . . . . . . . . . . . . . . 643,.002 Mill. See Pulverizing mIll. Milling machine, J. Parker . . . . . . . . . . . . . . . . . . . . . . . . . .  642,711 Mi1ling machines. high speed attachment for, J. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 642,712 Miner's drill and pick, W. Childs . . . . . . . . . . . . . . . .  . , .  642,677 
Miner's safety check box. coal, A. H. Lawfer . . . . . 642,909 
Molding press, E. H. Callaway . . . . . . . . . . . . . . . . . . . . . .  642,581 
Motion. device for converting reciprocating 

movement into rotary, W. W. Small .  . . . . . . . . . . . 642,637 
Motor. See Current motor. Electric motor. Motor, F. F. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64:1,078 
Motor, Daniel & Meunies . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642.897' Mowing machine attachment. 1'. B. }i�agan . . . . . . . .  6<13.048 
MusiC book holder, S. A. Shelton . . . . . . . . . . . . . . . . . . .  642,725 
Name plate. J. H. Paige . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642,803 
Necktie holder, W. E'. Nies . . . . . . . . . . . . . . . . . . . . . . . . . . 642,751 
Nest for poultry, J. W. Hays . . . . . . . . . . . . . . . . . . . . . .  643,091 Nozzle, W. S. Aungst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 642.8.'la 
Nut lock, J. A. F'orney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642.596 
Nut lock, D. E. Llewellyn . . . . . . . . . . . . . . . . . . . . . . . . . . .  642,701 
Nut lock, C. D. O'Neil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642,999 
Nut lock, C. F. de Redon . . . . . . . . . � . . . . . . . . . . . . . . . . . . . 642,718 
Oil burner, Purves & Mitchell . . . . . . . . . . . . . . . . . . . . . .  642,716 Oil can, non·explo8IVe. 1. R. Eakin . . . . . . . . . . . . . . . . . .  642.787 
011 engine, heavy, A. G. New . . . . . . . . . . . . . . . . . . . . . . . .  642,871 
Oil hole cover or cap, F'. D. Winkley . . . . . . . . . . . . . . .. 642.860 
Oils, refining fatty, M. Ekenberg . . . . . . . . . . . . . . . . . . . 642,741 
Optical projecting apparatus, B. E. L. de Mare . . . .  642,9!13 
Orders or signals. apparatus for electrically trallsw mittin/(, A. U. Alcock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642,662 
Ordnance sight., W. H. Bevans . . . . . . . . . . . . . . . . . . . . . .  642.670 Ores, reduction of metallic, C. G. Collins . . . . . . . . . .  642,584 
Organs. pneumatic valve for pipe, G. Sommer . . . . 642.827 

8����g�:��:lJ:{!��S�F�il�·C���b�:: .' : : : : : : .'  .. : : : : : :  �t%� Oyster brush , anchor for. A. B. Hendryx . . . . . . . . . 643,W2 Ozone, means for generatinll, Armstrong & Neel . 642,66.'3 
Packing for pi, ton rods, metallic, �'. E. Small . . . . . 642,sr,5 Pad. See Inking pad. Paper fixture, H. E. Gurney . . . . . . . . . . . . . . . . . . . . . . . . . MS,OS9 Paper makinll, W. S. Colgrove. . . . . . . . . . . . . . . .  . . . . .  643.064 Paper, sensitized photo!<raphic, R. B. West . . . . . . . 642,941 Paper tubes, apparatus for making, J. H. & E. L. White . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . 642,656 Pen rack and inksta,ud, combined. T. W. Gould . . .  642.603 Pencil sharpener, J. B. Mitcbell . . . . . . . . . . . . . . . . . . . . 642,914 
Photographer's combination baby holder and lounge. Hennessey &; McI. .. ain . . . . . . . . . . . . . . . 642.606 
Photographic dark room, portable, Rea & Greg· ory. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..  64a,(J04 
Photograpbic roll holder, O. H. Peck . . . . . . . . . . . . . .  642,E76 
Photographic shutter, A. Wollensak . . . . . . . . . . . . . . . 642,861 
Piano touch instructor. A. Allmuth . . . . . . . . . . . . . . .  643,028 
Picture hanger. O. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . .  &2,997 (Continued on page 110) 

GAS ENGINE 
IGNITER 

Complete with spark coil, 
$12.00. The Rest Thing on the market. Latest and most improved model. pi"" Send jor Oircular. 

The Carl isl e  & Fi nch Co. 
Sixth St., C incin nati ,  O .  

We are the oldest builders and 
fi�����t�e o�'!P:a��l��:' o��py�g les8 space and weighs less for its 

�a':1:� 6��nbea�:ede�f:�� ever power iq required. Either stationary or ma­rine. :ISo fire, no heat, no smoke. No licensed engin .. eer required. Sena JOT cat. 
SI NTZ GAS ENG I N E  CO .• G rand Rapids, M i c h "  U . S .A, 

��Y Make Rubber Stamps ? 
Our U New York " Rubber Stamp Vulcanizers receiv.t!( th� only m.edal awarded any Vulcanizer, World's Fail". ChICago. SImple process. Large profits. Ci"c'Ulars j1'€e. 

Barton Mfg , Co. ,  Dept.  A, 338 B'way, New York,  U .  S. A, 

TH E E U R E K A  C L I P  The most useful article ever invented tor the purpose. Indispensable to Law­yers, Editors, Students, Bankers, Insur� ance Companies and business men gen­erally. Book marker and paper clip. Does not mutilate the paper. Can be 
¥�et�et��t�ni ��o�!fi��! �tp,.i�n�;8 and notion dealers. or by mati on receipt of price. Sample card, b¥ mail, free. Man­ufactured by ConsolIdated Safety 
Pin {: 0., Box 121, Bloomfield, N. J. 

T H E  
Berkefeld Filter 

HOW TO MAKE AN ELECTRICAL Furnace for Amateur's Use.-The utilization of lIO volt electric circuits for small furnace work. By N. Monroe Hopkins. This valuable article is accompanied by de­tailed working drawings on a large scale, and the fur­nace can be made by any amateur who is versed in the use of tools. This article is contained in SCIENTIFIC 
��E:.J�"\'� itW:��M6'o:7AAr�;.la���;. :�eY��kc�fl;; or by any bookseller 01' newsdealer. 

M O RAN FLEXIBLE J O I NT 
for Steam, Air or I,iqnids. Made in all sizes to stand any desired pressure. Send for reduced price list. 

Moran F lex ib le  Steam l o i nt C o . ,  I nc ' d  
147 'I'hird tltreet, LOUI8VILI,E, Ky. 

�gu USE GR IND STONES  P 
(f so we can suVPiy you. All SIzes 
Ill o u n t e d  and U ll Hl 0 u n t e d ,  always kept in stock. Remember, we make a 
�rtSC��:�g�:s�le�J! 1;���: ��t:i�:Je�-
The CLEVELAND STONE CO. 

2d F loor ,  W i l sh i re ,  C l eveland, O .  

Automobiles-- • 
rrhe SCIENT IFTC AMER ICAN for May 13t 1899, is 

devoted mainly to Ulustratlons and detailed de­
scriptions of various types of horseless vehicles, 
This issue also contains an article on the mechan­
ics of the bicycle and detailed drawings of an auto­
mobile tricycle. Price 10 cents. 

The following copies of the SCIENTIFIC AMER­
ICAN SUPPLEMWNT give many details, of Auto­
mobiles of different types, with many illustrations 
of the vehicles, motors, boilers, etc. '1'he series 
make a very valuable treatise on the subject. The 
numbers are ; 732, 979, 993, 1053, 10M, 1055, 1056, 1(N\7, 
1058, 1058, 1075, 1078, 1080, 1082, 1083, IU99, 1100, 1113, 
1122, 1178, 1195, 1199, 1206, 1210. SUPPLEMENT No. 
1229 contains a highly interesting article "iving 
full data as to operating costs of horse and electric 
delivery wagons in New York City. Price 10 cent,s 
each, by mail. For sale by all newsdealers or 
address 

M U N N  &. C O .  P u bl ish ers, 
3 6 1  B ROADWAY ,  N EW YORK. 
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DAY A N D  N ICHT 
while time endures, there is  hourly need 
for knowing the correct time. 

Ruby Jeweled 
Elgin Watches 

bave a lifetime of accurate service-the 
test of thirty·five years having gained 
for them the titie of 
"The World's Standard." 

Sol by  jewelers everywhere. An !P�I��n ,:,a��g�;'eal�nharhet��oi!�:� 
fnlly guaranteed. 

Send for new free hooklet. 
ELGIN NATIONAL WATCH CO.. Elgin. I I I .  

THE BICYCLE : ITS INFLUENCE IN 
Healtb and Disease.- By G .  M. Hammond. M.D. A val­u�b]e and interesting paper in wbich the BubjeC,,-t is ex .. .haustively treated fro� . the following standpOInts : 1. Thfl use of the cycle br persons in health . 2. The use of 
��i����t;l �������:i�e�·o.cfo�:i�edJ�c�c1�Nc��l� fro be had at this office and from all newsdealers. 

Buy Telephon 
THAT ARE G O O D··N O T . h C H EAP T H I N G S : '  

1'he  difference in cost ift little. We �uaraDtee our apparatus and guar4utpe our eustomers against lOBS by patent suits. OUi' guaran· tep and instruments are both good. 
WEST E R N  T E L E P H O N E!  etlN S T R U CT l O N  C O .  

2 5 0-2 5 4  South C l fnt!,n St . .  C h icago. 
Largest Manujactwrers o!'Telephones 
exclusively in the United-States. 

(Jreamer' s Automatic 

PUMP' GOVERNOR & RECEIVER. 
Either horizontal or v e rt i c a l. Adapted for all kinds of Factories, H o t e i&, Apartment Houses and Office .11ildln,;s. S e e  ill ustrated artIcle tn SCIENTU'IC AMERICAN, December 30. 1899. page 420. 

nrSend for Otrcular. 
Creamer Steam Specialt ies Co. ,  

Jansen Hasbrouck, Prop., 
126 Liberty tltreet, New York. 

The Forbes Patent D ie  
Stocks for Hand or  Power. 

It can be used as 8 power machine 
in the shop or taken from the base 
and cal'ried out as a hand macbine 
nr Send for Descriptive Oatalogue. 

C U R T IS &; C U R T IS , No; '18 H. or P. Machlne 
6 Garden St .• Bridgeport.  Conn.  Ranlle 2J.9 to 4" R. H. 

WE EXCEL AND UNDERSELL ALL ! 
Electric Carriage Lights, $4.31) 

"}r!,;:'r
e�:t

h3':.�7it��mplete, �:,� 
.8 Medical Batteries, 3.91) 
Battery Table Lamps, 3.00 
Electric Railway .. , 2.91) 

:li'i:'l::�r� e�l:��rf�'f'!:;ps, :13 
Agents WanUd. Send for New Oatalogue. just aut. 

O H IO ELECTRIC WORKS, Cleveland, Ohio 
Headquarters for Electric Novelties, 8upplies, Books. 

Send forthebook about Patton's 
n ProoCPaints and learn how to paint 

perfectly ..and perm�nent. 
11'. Special ' indu'cements and agency to dealers. 

.JAMES E. PATTON CO., 
Lake St., Milwaukee. WIs_. 

WE L L DRIL�ING 
Machines 

Over 7 0  sizes and styles, for drilUng eitber deep or 
shallow wells in any kina of soil ot:' rock. Mounted 
on wlleels or on sills. Witb engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. send for catalog. 

'V I L LIAMS BROS., Ithaca, N. Y. 

WOO DWO R K I N O  MAC H I N E RY.� 
For Planinjil Mills, Carpenters, 
Builders, Furniture. Cbair. Vehicle, 
Wheel and Spoke Makers, etc. 

nr OorresptmdRlnce Solicited. 
l1lustrated 312-page Catalogue free 
to manufacturers and foremen. 

T H E  ECAN CO. 3 2 7  to 347  West F r o n t  Street. CINCINNATI , O HIO. ---

ACETYLENE APPARATUS 
Acetylene number of the SCIENTIFIC AMERICA " SuP. 
PLKM KNT, describing. with full illustrations, the most 
�����;;:::r!� O:c��;I:n���e :{;� 1��::�ai';:�Na:���� 'l'!le J!as as made for and used by the microscopist and student ; its use in the magic lantern. '11he new French lable lamp making its own acetylene. Contained in bCI>lNTIFIC AMERICA" SUPPLEMENT. No. 101)7'. Price 10 cents prepaid by mail. For other numerous 
��lg:��e�rt�e�u��:eh�Se��ba:��I�:;:,f::Jt0f1r�� ��Jl:;; aodress. MU:NN &. Co . •  361 Broadway New York. 

Pipe wrench, J. O. I .. awson . . . . . . . . . . . . . . . . . . . . . . . . . .  642,791 Pipe wrencb. O. & M. Otteson . . . . . . . . . . . . . . . . . . . . . . 612.709 PlaninJ{ machine. J. !t. Thomas . . . . . . . . . . . . . . . . . . . . . 642,733 Planter attacbment. seed, H. G. Walton . . . . . . . . . . 613.019 Plantinll lUachine, cane. J. A. Aniello . . . . . . . . . . . . . . 643,030 Playing ball. A. B. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . 612.6.�9 Plinths, means for securing, C. Baer . . . . . . . . . . . . . . . 642,7';8 Plow, W. Davidson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642.964 Poke, D. W. Hul(hes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612.847 Poke, animal. L. Wuesler . . . . . . . . . . . . . . . . . . . . . . . . .  642,609 
���;to ��::e�:l�? leii·uD��fi����!. ����: . . . . . . . . . . . .  642,696 Power. See Chain power. 
po�r�I;d��:;�tll�� ����e'��.� .��.�l.i.C.����. �� . . ��j.�: 642.862 Precious metals from tUp.ir mixtures with zinc. 
pre�::as��n�O;Yi�� u;:���.er '}l;{lt'er . j;r·ess.' . 'Moi(i: 642,76'7 

pre��g'b���s:,' e:J��\i��cfr�eD�·J. Saltsman . . . . . . . . , 642,724 Printers' ga11eys, locking quoin for, G. Assen-macher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642.890 Printing machme and delivery apparatus there-for. W. �cott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . .  612,805 Printing press. H. F. Bechman . . . . . . . . . . . . . . . . . . . . .  642,571 Printing press sbeet deiivery apparatus, W. Scott 642.Wi Prism plate, H. F. Belcher . . . . . . . . . . . . . . . . . . . . . . . . . . . H42.572 Projectile. G. H. Newel l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi42.708 Pro�ectile for ritled g'uns. Stubbs & Burrows . . . . . .  642,762 ProJectiles. ring for protecting'. J. Scbirra . . . . . . . . . 64:;,071 PropeHer wheel. reversible, G. H. Gere . . . . . . . . . . . .  642.601 Puller. See Stump puller. Pulp chipper •.  feed attachment for wood. S. W. Butterfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  612.9;;. Pulverizers. dust preventer attachment for ro-
tary . . / .  Kullman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612.747 Pulverizing mi11, A. Raymond . . . . . . . . . . . . . . . . . . . . . . . 642 .117 Punch. self registering check. G. M. Bradt . . . . . . . .  642.UOO Punching macbine dividIng head, P. J. Kelly . . . . . . 642.822 Quilting frame, H. M. Daves . . . . . . . . . . . . . . . . . . . . . . . . ti42.786 Habbet strip. adjustable. S. S. Colt . . . . . . . . . . . . . . . . . 612.678 Rack. See Bicycle rack. Clotbes rack. Pen rack. Railway, electric. E. Bonnet et al . . . . . . . . . . . . . . . . . . . 642,737 Railway, elevated, J •• Anderson . . . . . . . . . . . . . . . . . . . , 64-2.8B2 Railway frog'. D. MacPherson . . . . . . . . . : . . . . . . . . . . . 642,ts67 Railway rails  on sleepers. means for fiXing, F'. Hennebique . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642.745 Railway signal mechanism, S. lJo Neely . . . . . . . . . . . .  642,848 Hail way trains. detonating apparatus for. C. Sel-den . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  612.882 Railway. underground electric. Baumer & �mmel 642,570 ltailway vehicles. autpmatic coupling for, Jfraen-kel & Held . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642.598 Reciprocating engine. M. H. Smith . . . . . . . . . . . . . . . . . 642.761 Recording apparatus! electrical. H. L. Callendar .. 642.674 Reed ribs. apparatus for cementing dents in, L. 
C. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  612.950 Reel. See 1-'ape line reel. Refrigerator attachment, Niswonger & Hawen-
stine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &12.625 Refril'erator box, C. J. Stuart . . . . . . . . . . . . . . . . . . . . . . . 643.0l3 Register. See Cash register. Retort. B. Sadtler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642.722 Retorts. producing. B. Sadtier . . . . . . . . . . . . . . . . . . . . . 612.723 Rice huller, 1. J ... Hauser . . . . . . . . . . . . . . . . . . . . . . . . . . .  642,905 Rims, etc., apparatus for forming. fl'. H. Grbrg . . .. 642.976 Rock dri ll engme. Ii. 1.. Ambrose . . . . . . . . . . . . . . . . . . .  643.077 Rock drills, core breaker and 11fter for, M. C. Bullock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 643.082 Rotary engine. W. F. Temple . . . . . . . . . . . . . . . . . . . . . . .. 612.614 Rotary engine. reversible, J. ('raig . . . . . . . . . . . . . . . .. 642.785 Rubber. cieallinll. It. Cowen . . . . . . . . . . . . . . . . . . . . . . . . . 642,814 Rubber cJeaning apparatus, R. Cowen . . . . . . . . . . . . • . 642.813 Sad iron bolder. J. W. �'arley . . . . . . . . . . . . . . . . . . . . . .. 612.685 �ad Iron support. E. Klingenberl'. Jr . . . . . . . . . . . . . . .  642.613 Saddle support. sprinl'. J. Haider . . . . . . . . . . . . . . . . . . . 612.606 Safe or vault protection. C. ��yster . . . . . . . . . . . . . . . . . •  642.684 Safety lock, J. M. Hobinson. .  . . . . .  . . . . . . . . . . . . . . .. 643.070 Sanitary fixture, -A. Plantier . . . . . . . . . . . . . . . . . . . . . . . .  642.754 Sash balance, H. A. Hannum . . . . . . . . . . . . . . . . . . . . . . . &12.865 Sasb center. G. W. Golden . . . . . . . . . . . . . . . . . . . . . . . . . . . 612.002 Sash cord guide. W. R. Fox . . . . . . . . . . . . . . . .  ' . . . . . . .. 642,687 Sasb holder. W. E. Owens . . . . . . . . . . . . . . . . . . . . . . . . . . . 612.8.2 Sash, revolving window. G. R. McChesney . . . . . . . . 642,149 Sash,  window, M. E. Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . . 642,H2'l Saw. band, F. Zeinwoldt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 642,830 Saw frame, buck, I... E. Eikelberg . . . . . . . . . . . . . . . . . . . 642,693 Saw swage. D. J. Crowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 642.896 Sawing machines. stop device or bumper attach-ment for. J. & J. Braun . . . . . . . . . . . . . . . . . . . . . . . . .  612.836 Scale, indicating and recording. M. II. Reed . . . . . . . 642.756 

Scale record card . M. H. Reed . . . . . . . . . . . . . . . . . . . . . . .  612.757 Scale, weighing. Fairbanks & Johnson . . . . . . . . . . . . .  642,970 Scow. dumping, E. Kershaw . . . . . . .. . . . .. . . . . . . . . . . . . . . 643,0fW: Screw holder and liwide, Carvin & Bourland . . . . . . .  M3.040 Screw machines, roner feed for, A. SwRAey . . . . . . . .  642,885 Screw machines. roller feed for, Swusey & Lucas. 642,884 Seal. bottle. E. E. Daul'berty . . . . . . . . . . . . . . . . . . . . . . . . 642.739 Seat. See Cane seat. 
�:�� ��lll: ;;sc�e;�rf.:�\��: : : : : :  : : : : : : : : : : : :  : : : :  : : :  �:3l,8 Separator. C. H. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612.989 Sewer I'ate. McLaughlin & Dodd . . . . . . . . . . . . . . . . . . . 612.6'24 Shade hanller. adjustable window, S. J. Cox . . . . . . . 642.810 Sbaft coupling. M. C. Bullock . . . . . . . . . . . . . . . . . . . . . . . 613.081 Shaft. tIexlble. C. F'. Hotchkiss . . . . . . . . . . . . . . . . . . . .. 612 •• 94 Shaving cup and brusb holder. 8. W. BabbItt . . . . . 612.R34 Shawl and bundle carrier. 11'. A. Pearsons . . . . . . . . . . 642.753 Shears" See Animal shears. She.et feeding machifle.,L. E. Morrison . . . . . . . . . . . .  642,915 Sheet metal articles, machine for making, L. P. 

& F. J. Kleber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  612.612 Sbeet supplyinll device. inlay. W. Scott. . . . . . . . . . . . fi42.879 Shirt and suspensory ballda�e, combined, S. Potts 642,920 Show case clamp, IJ. Paune . . . . . . . . . . . . . . . . . . . . . . . .  642,875 Shutter fastener, It. E .. "'alters . . . . . . . . . . . . . . . . . . . . .  642,661 Shutter worker and fastener, A. Wening . . . . . . . . . . 642.655 Shuttle threader. A. Hardmeyer . . . . . . . . . . . . . . . . . . . . 613.OM Sickle bar. '1'. J. Mayberry . . . . . . . . . . . . . . . . . . . . . . . . . . . 642.994 Signal system. audible. R. M. Dixon . . . . . . . . . . . . . . . . 642,590 Skirt and waist fastener. W. J. Gallup . . . . . . . . . . . . .  612.790 Skirt supporter and waist holder, H. Davies . . . . . .  642,840 Slack adjuster. H. �'. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . 643.011 Sleeve adjuster. C. �'. Webber . . . . . . . . . . . . . . . . . . . . . . 612.603 Spark g-enerators, controlling meuns for, H. N. Motsinger. . . . . . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . .  . .  . . .  . .  . . . . . . .  612.869 Spectacular effects, apparatus for producin,:,r, W. �'reeze. . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . . . . . . . . . . .  . .  . .  . .  . . . .  612.819 Spinnin" machine top roll . J. R. Milson . . . . . . . . . . . . 612.868 �talk cutter and rake, com bined, 14'. Fosnot . . . . . . .. 642,697 Sta.mp mills. etc .. guide for stems of, J. '1'. Rich. ards. . . . . .  . .  . .  . .  . .  . .  . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  612.630 �tanchion. J .  J. & J. '\ 1-lhurston . . . . . . . . . . . . . . . . . . 642,647 Stand. See Display stand. Stencil making macbine. H. F. Smith . . . . . . . . . . . . . . 612.641 Sterllizinll apparatus. liquid. JJ. Bacbricb . . . . .  . . . .  642.948 Stilt. H. C. �·resb()ur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  612.841 Stove. bot blast. F. C. Roberts . . . . . . . . . . . . . . . . . . . . . .  612.924 Stoves or ranges. gas burning attachment for . coal cooking. F. A. Magee . . . . . . . . . . . . . . . . . . . . . . . . 643.067 Street cleaning device. G. M. Ward . . . . . . .  " . . . . . . . . 642.937 Stump puller. T. E. Holt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612.961 Suspenders, W. ]i'reeman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642.789 Swing. J. G. Brenner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  612.673 Swiug. rotary, C. Seoane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 642,883 Switch. See Au tomatic switch. Table. J. Danner. . . . . . . . . . . . .  . . . . . . . .  . . .  . .  . . . . . . . . . . .  612,96'2 Table. seat. etc., baving folding lee'S, K. D. H. Thielmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.015 '1'all machine. W. S. McKinney . . . . . . . . . . . . . . . . . . . . . .  612.070 Tape line reel. J. O. Smith . . . . . . .. . . . . . . . . . . . . . . . . . . 612.727 Target . . J .  Vster . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . 642,887 Tea making attachment for cups, A. Eo Macdon-ald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612.798 Telephone lines, connection register for, C. E. Scribner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 642.880 Telephone pay st.ations. toll collect.in� apparatus for. C. E. E'cribner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642.881 Telepbone switcbboard. E. E. Yaxl .. y . . . . . . . . . . . . . . 612.8U9 Telephone transmitters, etc., mouthpiece for, Hart & Mill Igan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612.982 Telephone instrument. F. A. Swan . . . . . . . . . . . . . . . . . 642.9a4 '1'ellurian. A. M. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1i42.8.% Tension device, cord. B. It·. Iveson . . . . . . . . . . . . . . . . . .  642.098 rrhreshing cylinder, J. T. Hay . . . . . . . . . . . . . . . . . . . . . .  642,792 1'bresbing machine blowers. wind escape attaCh-ment for, I. S. Carolus . . . . . . . . . . . . . . . . . . . . . . . . . . . . 642.675 Tire . . 1. C. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  612.77K fl'ire, bicycle, .T . C. Anderson . . . . . . . . . . . . . . . . . . . . . . . .  642.773 Tire fa�tener, A. M. Warnock . . . . . . . . . . . . . . . . . . . . . . .  642.9as Tire intlatimz mechanism. J. E. 'I'ucker . . . . . . . . . . . .  643.017 rrire, pneumatic. J. C. A nOerson . . . . . . . . . . . . . . . . . . . . 642.774 fJ1ue, pneufllRtic. A. P. Cochrane . . . . . . . . . . . . . . . . . . . .  642.8H8 1-�ire sett ill� machine. :K C. Hotfman . . . . . . . . . . . . . .. tl42.b'92 rrire. �prinJ!'. J. A rn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi4S.0al 1l ire, vehi('le. R. Cowen . . . . . . . . . .  " . . . . . . " . . . . . . . . . fl42.81 1 Tire. yielding vebicle. R. Cowen . . ... . . . . . . . . . . . . . . 612.812 Tirp�. fellies, etc . •  apparq,tus for shaping, T. H.  Gril"g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612.975 Tires. implement for removing pneumatic, H. Swanton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 642.64H 1'lres. makin� pneumatic . •  T. C. Anderson . . . . . . . . . .  642.776 Tire!-l to wheels. means for attchin� pneumatic, 
J .  K. J.eary . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . .  612.82H Tohacco pipe. E. P. D1UOW . . . . . . . . . . . . . . . . . . . . . . . . . . ti42.Wl.� Tobncco. treatill�. W. D. Hobson . . . . . . . . . . . . . . . . . . . 642.009 

�gg����u���lto�,aA��t�n � 'Jl�����.��:�.' .'.':.'.'.': : t�:� 1'001 . combination. A. Van Vliet . . . . . . . . . . . . . . . . . . . .  612 .S8R 1'op splnnln!{ device. C. P. Younll . . . . . . . . . . . . . . . . . . . 61R.026 Tower. K H. Ilnvls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 642.581' Tower. C. D. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 612.h'2li Toy rein. F. S. Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  612.61\2 Track ."ndlnl' apparatus. J. H. Hanlon . . . . . . . . . . . . 1;.t2.842 
Traction engine. A. M. Searle . . . . . . . . . . . . . . . . . . . . . . .  643.009 (Con"nuca on paue 111/ 
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OF B RAI N S  

'tiAR.5 
-M A D E. AT K EY-W EaST)-

These 9gars are manufactured under the most favorable climatic conditions and 

I from the mildest blends of Havana tobacco. H we had to pay the imported cigar tax 
our brands would cost double the money. Send for Booklet and Samples. 

CORTEZ CleAR CO. , KEY WEST. 

SEED D U E  
B I L L  

Registers an accurate acco unt of work done on print. 
��eFr:����ari�a���\�:�: ���:i�� 1f;af.�m. :ri� repeats automatical1y. Sim pIe, accurafe, durable. Spe­cial coullters to order. IT Send for circular. 

C. J. ROOT, Bristol. Conn .. U. S. A. 

P R I N T 
YO U R  
O W N 
CAR DS, etc. 

$5 PRESS Circular or o;mall Newspaper Press 
818. T y p e s et t i ng  easy. Money 

���� �rC�aveT'eEdpitE��o
d�!:IM�:\�

r
::�

e
C�;r:: 

T H E  ST A N D A R D .  
The o n l y " D R I PLESS " Tea and Coffee . .  STRA I N E R . "  

Its strong featnres : No drip to soil table linen. No falltng oll'. Nlckel11:�'i.d
is 

��:�.,".f. receipt of 25 cents 
ST ANDAIW S I RAINER CO • •  39  MAIDEN LANE .  - Department D ,  - NEW YORK . 

The Ideal H u nting Shoe 
The concentrated product o f  fifty years of shoemaking skill. 'llen lncbes bigh, BellowB tongue, uppers gral. color, soft as a jllove, tough as stee 'J. cannot harden. The best storm· prOOI shoe ever placed on sale for Klondike, miners, surveyors, engineerB, and any 

Olle requiring perfect foot protect ion. .Thousand of pairs sold to satisfied pa­trons. l!lus. ()atalo!l¥e Free. 
M. A. SllIITH & :-;ON, Mannfacturers. 29 and 31 N. 

1 3th St. ,  Philadelphia. Pa, 

CROOKES TUBES AND ROEN TGENS' 

r..beO!��r�f��o�fe�;��� E��t�f'u:g:�l�lc�r��i��d 1ft about Cr,)okes tube8 . SCIENTIFIC AMERICAN SUPPLE­MENT. Nos. 1 S t .  1 89. 231', 243. 244, 7 92, 7 9 ,  • •  
90S.  H O S .  1 05 0 .  1 11;')4. 1 0 5 5 . 1 01) 6 . 1 05 7 .  also SCIENTIFIC AMERICAN, Nos. 7 , 8. 1 0  and 14. Vol. 74. These profusely i l lustrated SUPPLEMENTS contain a most exhaustive series of articles on Crookes tubes and the experiments performed with them. Among tl:1em will be found Prof. Crookes' early lectures, detailing very fully the experiments whicb so excited the world, aad which are now again exciting attention in connec­tion wltb Roentgen's photography. Price 10 cents each. To be had at this office and from all newsdealers. 

A SWELL AFFAIR 
This i. the best Electric Searl 

Pi n manufactured. WI l l  last six montbs. 'I'hrows bright light 25 feet. Includes d!y pocket battery. weillh­iIlg six ounces. Can be lillhted with­out any one knowin� how it's done. Price, complete, by mail, $L50. Buy one and have lots of fun. 
MrJ�tctI:,�:r 9k��r!:'�0::'iles, 

166-168 Greenwich St ..  N. Y. 

WHAT H A V E  Y O U  I N  
Special Industrial Machinery 
We have constant inquiries for speCial American Ma­
chinery for the European Market. Something new and 
without competition. Our facilities for placing same 
are nnequaled. Correspondence solicited. 

Offices : London, Paris, Berlin, etc. 
GEO.  D. MOFFAT CO •• Monadnock Bldg. ,  Ch icago, I I I .  

CA N I B EC O M E A N  E L E CT R I C I A N ? 
) C-.. 'd�-C. f'f..T.;c.r�;_ .i�.... Yes. you can. We teach Electrical Engineerinlt at your 
� ct"at.. !lome by mail at a cost within the reach of any one. This ., '111.- W J _  ..... 'III=- lnstitnte is indorsed by Thomas A. Edison and other 3)rom. � ,& " "",'T.iJ""i)"'� 1IW,. ""'. d�"'&' _ inent}llen ot the cou�tl'J:.We tea9h also ltIech anicaI Eoa-j. f.f.;r.:,.f .d�<= ____ neermg, M.,chamcal DraWing, Short Popular Elec-.- � ..,. e.�_ - trical uout.i!I�" Telegral!.lty,,_Telel!.hony. Electric Light-

.. .. .  � �� ing,Electr c .H,ailway�, X-.KaY8,Electro.Therapeutic8 
ElectrIC M.IDlng, Elewentary MathematiCs, etc., by mal l .  Thousands are successful and gain­i� better positions and salaries studyinj;! at home by our correspondence system. Writejor free catalog. 
The E lectr ical Engi neer I nstitute 01 Correspondence I nstruction,  Dept. A, 120·122 Liberty St., New York 

Cork F loors and Ti les. 
pr�01��d i�:t����cean�b�!��el�n���'��SWe���g qualities. We also manufactnre 

CORK PULLEY COVERING, 
CORK PIPE COVERING, 

CORK FRICTION CLUTCH BLOCKS, 
CORK BULLETIN BOARDS, etc. 

nr Send jor Oircular .. S. A." 
CORK FLOOR & TILE C O . ,  t 7 M i l k  St.,  Boston, Mass. 

The Fraction of a Hai r's Breadth 

=j��:�i'��a��a�f'iI�:d by 
FAN E U I L  WATCH TOOL C O . ,  Brighton, Boston.  MasS. _ Floats for Steam Traps , .. 

Hereulelll SeamleM Copper Floats s. f ar", tested to 300 lbs. per sq. in. and warranted. � The original and only genuine seamlf'S8 copper 
fi°itER�eiriEn: wtolria-Wo�ls:' 

Sprlncfteld. Kalil". 

DON'T BE HARD UP $2,000 A YEAR EASY 
Gold, Silver, Nickel and Metal 

Platlnc. Gents and Ladies at bome 
or traveling, taking orders, using and 
selling Prof. Gray's Platers. Plates 
Watches, Jewelry, Tableware, BlcY.:lles, and &11 metal goods. No experienoe, heavy 
plate, modern methods. We do plating, 
manufacture outfits, all sizes. Guaran· teed. Only outfits complete, all tools, ����� lathes, mater�als, etc., ready for work. 

� We teach you the art, furnish secrets 
Write today. Testimonials, samples, 

GILlY If (:0., PLA.'1'IN6 WORKS, 8, Cincinnati, 0. 

Keep You r Horse Healthy 
See that his stable is tItted with 

L O G ' N'S PAT E N T  STALL DRAIN 
which carries off all filth and bad odors. 
�:e,:nl::a���lf�n a���lIe:ro jt��i��1� ness [Ir BooklR,t Fre.e. 
LoatB" �Bnltal'Y ..Horl\e StalJ Company, ��i!:!!ii!!!!!11ii 

1682 , BroadwBY. New York. '= 

BABBITT METALS. -SIX IMPORTANT 
formulas. SCIENTIFI C  AMERICAN SUPPLEMENT 1 1 23. Price 10 cents. For sale by Munn & Co. and all news_ dealers. Send for 1897 catalo"ue. 
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-t999 IN THE NI:ME OF H U MAN ITY eE;e. 

Portnr's Hnmann Bridlo. 
No Bit i n  the Horse's M outh. 

Horsemen indol'!le this Bridle because it  is the best for alJ horses. It prevents frothlnll. loIlinll of tonjlUe, etc, No more trouble with sore mouth •. '1'he hardest pullers driven with ease. Every lover Of the horse should use it, because it is bumane. 
E q u i p ped with Straps to Fit Any Brid le. Enamel. sent prepaid on receipt of • • $3 00 Nickel, " U U h "' . . 3.50 

State if you use Bide-check or overdlraw. Q:T 8tate Agent", Wanted. 
PORTER HUMANE BRIDLE CO. 

Uept. A, Sudbury Bldg., BOMton, Mass. 
-t999 IN THE NAME OF H U M A N I TY � 

are GUARANTEED to 
GIVE SATISFACTION.  
Dnrable in Construc­tion and Easy and Safe In Operation. 

Ilr SIJ'IId for Oat.alo()ue 
and investigate our claims. 
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TRUSCOTT BOAT MFG. CO .. St. loseph. M lch .. 'ii. S. A. 
Puncture-nroof Folding Boats. Adopted byU. f'l.Warand Navy depts. ln March 
and Sept. 1899 Only Medal and Award at World's Ii'air. Beavtifu1 models, per­
rectly safe for family as well as sportsmen's use. SailS, centreboB.Tds, rud­

ders. Packs In small case. Send 6c. for catalog. 50 engravings. K i n g  Fo ld i ng Canvas Boat LO . . Kalamazoo� 

P ltR�E VAP�R �AUN�HE� 
Stock ill,es 14 to 22 foot. 

Safe, Reliable and fully guaranteed. 
Prices $ t 60 and lip. Send for Catalogue, PIERCE ENGINE CO" t 7 N. t 7th Street, Racine. Wis. 
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W I LL POW E R  
N E R V E  F O R C E  

STA M I N A  
CALL I T  WHAT Y O U  W I LL 

,8 the intangible power that controls human destiny. It. is the key to all business and social success. If you come in contact with people, you cannot afford to be without this knowledge. It will give you an inestimable- advantage over others. 'Ve guarantee it, or forfeit * 1 ,000 in gold. By our new system you can learn in a few days at your 
��:�:;�i. O;�s�:��V�fh�lYcl��S;�!:� �he;s:�i:�!S:ntdl��hli� 
:e: :�ifevvei��h:n��::;a ��c���yi101\�:i,::�n:::f��llsc���:� and addre!l8e8 of a few highl�- successful graduates of our In· E.titute�ace does not permit mentioning more :-
co�:,vN��¥tl �r:�hfiildbS:re�'D�fJr:,aT��� �'k?� SK�:= 
R��KJ.��Q��::,Rh.��; ;:.ri:,e�i:�iM:'treet, Corry, Pa.; 

We have thousands of letters of higbest recommf:ndation, 
:::�y�\heh���:i: Fr����e:!ntalu;�e�rl�o;;in��. nx�rr:� 

NEW YORK INSTITUTE OF SCIENCE, 
D E PT. M . R . S ,  ROCHEST E R ,  N.  Y. 

TH E 
ENGINEERING 
MAGAZINE 

FOR 1 900 
will present a galaxy of notable papers, 
full of suggestion alike to student aud prac­
tical man . 

A handsomely illustrated prospectus, with 
sample copy, free ou request. 

THE ENGINEERING MAGAZiNE,  
120-122 Liberty Street, New York. 

222-225 STRAND, W. C., LONDON. 

ANOTH E R  GOLD DISCOVERY I 
Nothing b e t t e r  

k n o w n  for gilding 
picture frames. bric­
a-brac� chairs. bas­
kets, chandeliers and 
fancy articles than 
"Our  Favorite" 

Gold Enamel . , ••• , Smooth and brilliant 
as gold-leaf. A lways 
ready for use. A 
child can apply it. 
S h o w s · no brush­

marks. washed without tarnishing. A really 
re���:W�XM��

n
�����i�Y:;':�ough to gild a small 

frame. with brush. sent free on receipt of 2c. stamp anrl 
mentioning the SCWntifUl American. Where not sold 
by dealers, full-sized box sent for 25 cents, express paid. 

Address Department 2, 
GERSTENDORFER BROS" 43 Park Placp, NEW Y O R K .  

175 RANDOLPH STREET, CHICAGO. 

Jlutomatic 'flasb-[i9bt [am". 
Pull the string (from any distanoe) and it fiashes In­

stantly. A n absolute necessity for taking good fiash­
light pictnres. Prevent.s closed eyes and frightened ex-
��?���':!. a���

e
o������

s 
c'J!

n 
b�°fn 

t;ge ����p
t
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pICture is being taken. Absolutely guaranteed. No 
batteries used. Send $1.00 and we will send one by re­
turn mail, pust-paid. 
ELECTRIC NOVELTY WORKS, Elizabeth, N. J .  t MOVING PICTURE MACHINES 

Stereopticons, Gas Outfits. Films, Slides and 
:-t:i�rl

s
��� t���jtf��

u
���e�:r ;::�:,::t 

Philippine and Spanish-American War slides 
With printed Jecture. We are manufacturers 
and save you the dealers' prOfit. Send for 
catalog. Boswell Electric & Optic .. l Co., Dept. _ � At 83�87 Dearborn Street. Chicago, lB. 

DO N ' T L E AV E  YO U R  KEYS 
in  the front door. Fa s t en  
them to the pocket o r  waist­
band with a key chain secured 
by the ·Improved Wash­
burne Patent Fastener. 
S lips on easily, grip.:'! ]lk.e g-rim 
death. don't tear the fabric, =0 released instantly. By mail, 
25 cents. Cuta.logue oj other 
novelties. free. 

� AMERICAN RING CO. 
Box p. Waterbury, Conn. 

TH E G R EATEST FAM I LY N EWSPAPER IS 

Leslie's . . . 
Illustrated 
Weekly . . . 

It tells the story of contemporaneous events and 
illustrates it with the most artistic pictures. 
He who reads it every week learns to recognize 
the countenances of the noblest men and WO­
men in publ ic and in private life ; the appear­
ance of the world's most famous places, and 
the scenes of the greatest historic interest. 

LESL I E'S WEEKLY is a paper to keep on the 
library table, and to read and reread, and to 
file away for useful reference. It is read by 
more families of culture and refinement among 
the masses than any other paper of its class in 
the world_ ] t is the greatest, best, most attrac­
tive and c heapest of all American educators. 

It is for sale everywhere-on the stands, in the 
bookstores, on all trai ns. at t o  cents per  copy, 

One of the best general advertisiug mediums in 
the world. Send for ratcs. 

LESLIE'S WEEKLY, 
1 1 0 F I FT H  AVE., N EW YOR K. 

Trans
t
lanting buds. tool for. D. Galbreath . . . . . . . . 642,973 

��gri�ers �3:e����!�iEr�
r
X����edewitz . . . . • . . . . . . .  642.97� 

1'ruck, car, J . A. Bril1 .  . . . . . . . .  _ .  _ _  . . . . . . . . . . . . . . . . . .  �.� 
TrUCk, warehouse, W. ll'. He1Jner . . . . . . . . • . . . . . . . . . , 
'l'l'unk or carrier, bonnet, J. Cummings . . . . . . . . . . . .  f?42.680 
'l'runk or case for wearing apparel M. Glover . . . .  642,691) 
'l'rus8 head molding appliance. �'. Kaiser . . . . . . . . . .  642,611 

�:�ge Jirl'it::��!�:ius. D. Smith . . . . . . . . . . . . . . . . . . . 642.00) 

'l'
u
�
e
:r�:. �.����

.
_ ��.:�_������I.��. �.�����

l
:.�:. �.���.-. 642,986 

'rype writing machine. B. Schade . . . . . . . . . . . . . . . . . . . 642,759 
Vacuum prodUCIng apparatus, .11\ J. F. Hrug-uiere 642.580 
Valve, C. Gulland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 642,842 

�:l�:';ea����,ii�e. �[-. ·ii: M .. oo�e::::::.- :::::::: : .- : : :  �:� 
Valve inflation, R. C. HHton . . . . . . . . . . . . . . . . . . . . . . . .  ti42.ti08 
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t
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Valve water, steam. or air. J. W .  Van Brocklin . .  64a,075 
Valve�. machine for measuring or laying out 

slide. Ellis & Whitelaw . . . . . . . . . . . . . . . . . . . . . . . . . . 642.969 
Vault, F'. 1. Long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642.'C2 
Vehicle, IiJ. D. Macgee. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . .  642.i1.l1 
Vehicle, motor, G. E. Whitney . . . . . . . . . . . . . . . . . . . . . .  642.771 
Vehicle. motor, Whitney & Howard . . . .  _ . _  . . . . . . . . . 642.94� 
Vehicle wheel. H. P. Handy. 8r . . . . . . . . . . . . . . . . . . . . . 642.\J80 
Velocipede pedal crank driving gedr, J. R. Park . .  ti42.�'7.t 
Velocipede seat sUIJPort. N. f.r. Slee . _ _  . . . . . . . . . . . . . . 642.85-1 
VotIng machine. C. Brown . . . .  _ . . . . . . . . . . . . . . . . . . . . t:i42J>7!'� 
Wagon body hoist. 1.\ H. Tabor . . . . . . . . . . . . . . . . . . . . 642.850 
Wagon brake. automatic. \Vood & Barnes . . . . . . . . . 04.�.024 
Wagon cover hOOk. R. G. \Vrigbt . _  . . UH . . . . . . . . . . . 648.026 
Wagon. dumpill�, L. Dodge . . . . . . . . . . . . . . . . . . . . . . . 642.682 
Wagon, dumpin.lZ. J. S. Shrawder . . . . . . . . . . . .  _ . . . . . . 642.63b 
Waistband. J. 'Thorn . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . .. t>42.732 
Water beater. C. H. Harkins . . . . . . . . . . . . . . . . . . . . . . . .  643.055 
"Vater meter . . J. 'l'homson. _ . .  _ _  . . . . . . . . . . . . . . . . . . . . .  642.766 
Water meters, compound gear train for. J. 1.'hom. 

SOIL . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  642.765 
Watering trough. J. M. Bess . . . . . . . . . . . . . . . . . . . . . . . . 642,9.2 
Waxed or coated strings, machine for mauu-

facturing, G. W. Coddington . . . . . . .  _ _  . . . .  _ . .  _ _ _  . 643,041 
W hee]. See Autotruck whee). Car wheel. 

GrInding or polishing wheel. Propeller 
wheel. Vehicle whee1. 

Whiffietree hook. W. Webber . . . . . . . . . . . . . . . . . . . . . . 64H.02O 
Whist. card case for duplicate. F. A. Baldwin . . . . . 642,664 
Windmill power transmitter, F'. C. 'J.1hompson . . . .  642,»& 
Window frame and sush .  Wood & Tunnell . . . . . . . .  643.023 
Wire stretcher� H. W. Wagner . . . . . . . . . . . . . . . . . . .  _ .. 642.736 
Woven fabric. L. Fish . . . . . " . . . • . . . . . . . . . . . . • . . . . . . .  642,971 
Wrench. See Pioe wrench. 
Wrencb. W. O. Boykin . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . .  642.577 
Wrench, H. Hukrlede . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  643.C61 
Zinc from zinc oxid, electrulytic separation of, 

O. J. Steinhart et aJ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 642.933 

DESIGNS. 
Automobile body. C. R. Harris . . . . . . . . . . . . . . . . . . . . . . .  32.198 
Bell clamp, bICycle. A. F'. Rockwell . . . . . . . . . . . . . . . . 32.201 
Bicycle frame. J. Gottlieb . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1l2.200 
Bottle, b'. Schilling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . a2.I�b 
Bottle case, H. Worden . . . . . .  _ _  . . . . . . . . . .  _ _ _  . . . . . . . . . . 32.180 
Cotton press head plate, G. A. Lowry _ . . . . . . . . . . . . . .. 32 1H5 
Crank. H. See . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.100 
Cutting blade. J. W. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.Wl 
File cleaner, C. Jackson . . . . . . . . . . .  _ . . . . .  _ . . . .  _ . . . . . . . . 32,1&s 
Garment supporter loops, body portion of. G. E. 

Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 32,207 
Hook member. snap. J. C. Covert . . . . . . . . . . . . . . . . . . . .  32.193 
Horseshoe pad, H. Pltar . .  _ . _ .  _ _  . .  _ . . . . . . . . . . . . . . . . . .  32.204 
KnIfe switches. binding and contact post for. H. 

T. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 32.100 
Lamp, cycle, J. H. Lancaster . .  _ . . . . . . . .  _ . . . . . . . . . . . . . 32.202 
Lamp shade. electriC, G. W. de 'runzelmann . . . . . . . 32.203 
Link member, repair. W. W. Stegall . . .  _ . . . . . . . . . . . . 32,192 
Nose protector. H. J. Ma.e . . . . . . . . . . . . . . . . . . . . . . . . . . 32.208 
Pin. safety, G. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.206 
Pipe cleaner. waste, E. E. Myers . . . . . . . . . . . . . . . . . . . . . :12.189 
Rone fastener, C. A. Conger . . . _ . . . . . . . . . . . . . . . . . . .  ,. 32.]94 
Saddle tree fork horn, M. Marks . . . . . . . . . . . . . .  _ . . . .  _. 32.205 
Vehicle frame. motor, W. O. Worth . . . . . . . . . . . . . . . . . 32,199 
Vessel carrying devices, neck band for. J. Ritt.en· 

house . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,187 
Wheel support, fifth, M. L. Sendering . . . . . . . . . . . . . . 1l2,1�7 

TRADE MARKS. 
Baking powder, }fidelity Manufacturing Compnny 34, 146 
Baking- powder and cereal foods! M. A. Newmark 

& Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :14. 147 
Bitters. H. Underberg-Albrecht . . . . . . . . . . . . . . . . . . . . .  34, 14:1 
Boilers, compound to prevent t.he incrust.ation of, 

ThoIDsen ChemlCal Company . . . . . . . . .  _ _  . . . . . . . .  34,1;;9 
Rrusbes. John L. Whiting- & Son Company . . 34,169. iW.170 
Butter, �'ox River Butter Company . . . . . . . . . . . . . . . . . 84.148 
Cheese. J. H. Hodgson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :J4 ,14g 
Colors of dyed fiber� and fabriCS, liquid compound 

for flxing. L. B. Fortner. . . . . . . . . . . . .  . .  . . . . . . .  . . .  34.157 
Embalming fluid. Max Huncke Chemical Com-

pany . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  64.167, :14.168 
.l1-llters. water. Plumbers Brass and Iron Manufac· 

turing Company . . . . . . . . . . . .  _ . . . . . . . . .  _ . . . .  _ . . . . . . . . 34.t7� 
Flour. wheat. Phoenix: Flour Mill . . . . . . . . . . . . . . . . . . . .  ;)4,150 
Flour, wheat, Pill�bury-Washburn Flour Mills 

Company. . . . .  . .  . . . .  . .  . .  . .  . .  . .  . . .  . . . . . . . . . . . . . . . . . . .  84.151 
Grease. axle. Whittier Coburn Company . . . . . . . . . . .  34,160 
Gum, chewing. Ralston Yeast Company . . . . . . . . . . . . 34.14I> 
HaIr remedies. J_ H. Walker . . . . . . . . . . . . .  _ _  . . . . . 34,166 
Iron compound in the form of dry powder, Smooth-

On Manufacturing Company . . . . . . . . . . . . .  _ . . . . . . . 34.161 
Laundry articles. certain .named, G. A. Bergho1f . . . 34,154 
Leather and shoes. J. Lindner . . . . . . . . . . . . .  _ . . . . .  , . . . 34. 131 
Medical com pounds, }i'ries Brothers . . . . . . . . . . . . . . . . .  34,168 
Medicai preparations. certain named. H.. Crowe)] 

& Com pant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 .16'2 
Paper. writing. H. I�indenmeyr & Sons . . . . M,I33 to 34.140 PhotographiC materials, certain named. Dr. Lilien-

feld & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3t.132 
Pianos. Bush & Gerts Piano Com pany . . . . . . . . . . . . . .  .34,172 
Remedies for certain named diseases. Ray Chemi· 

cal Com pany _ . _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34.164 
Remedies in powdered form for certain named 

diseases, topical, Dorman & Barewald . . . . . . . . . . 34,16.) 
Seeds. and seed grains, grass. clover, and field, 

Alhert Dickinson Company . . . . . . . . . . . . . . . . . . . . . . . :!4,1f>6 
Shoes, wQm�n's, G. W. Herrick & (]ompany . . . . . . . .  34.130 
StarCh. laundry, G. P. Smith . . . . . . . . . . .. . . . . . . . . . . . . . 34,155 
1.1herrnometers. ·c. J� JI'ag-liabue . . . . . . . . . . . . .  _ . . . . . . . . 34,171 
Tobacco pipes and cigars and cigarette tubes and 
TOire�I����·a��f���, !��ra��un����:r��il.· Fietcii: 

34,142 
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Toys. sounding. Strauss Manufacturing Company. 34,141 
Varnish stains, varnishes, and paints Carpenter-

Morton COlnpallY · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,158 
Wines, R. & W. Maucher . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 34,144 

LABELS . 
U Buffalo Mills Carpet ChaIn." for carpet chain, W� H. Corkran. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.327 
U William Penn Carpet Warp," for carpet warp, W .  

H .  Corkran . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,il'18 
U Doyle's Infallible Hair Grower," for a hair grow .. 

er. R. L. Doyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,332 
"Golden Lustre Metal Polish." for metal polish. D. 

H. McIlvaill_ . .  , . . . . . . . . . . .  _ . . . . . . . . _ . . . . . . . . . . . . . . 7,334 
" Ma�mn'8 Challenge Jet Lustre," for a compound 

for dressing leather. James S. Mason Company. 7.338 H Nut Cereal, a Satisfying- Substitute for Co1fee," for coffee substitute, Nut Cereal Company . . . . . . 7,329 
" Stewart's Mothers Bread." for bread. Stewart 
" W�r:i��o�?smi:b¥o·-Qiiiiiine·,;; fc;r mediciil· tabiets; 

7,
3;K) 

H. M. Wilkinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.331 

PRINTS. 
H Flint & .  Walling Manufacturin� Company," for 

windmllls and water supply goods, Flint &; Wal1-
ing Manufacturing Company . . . . . . . . . . . . _ . . . . . . . . . 201 

'" Order Genuine Machetes of Collins & Company. 
'l�he Best are the Cheapest," for machetes, Col· 
lins Company . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . .  _ _  . . . . . . .  200 

H Townsend's l .. ittle Billee Cigars.'� for cigars, Sheets 
Brothers . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  199 

A printPd copy of the specification and drawing of any patent in the foreg-oing- list. or any patent in print issued SInce 1863. will be furnished from thIS office for 
10 cents. In ordering please state the name and number of the patent deSired, and remit to Munn & Co . . 361 Broadway, New York. Special rates will be given where a large number of copies are desired at one time. 

Canadian patents may now be obtaIned by the in. 
ventors for any of the Inventions named In the fore .. 
Iloing list. proVided they are simple. at a cost of UO each. 
If complicated the cost will be a little more. For full 
InstructioWl address Munn &; Co., 361 Broadway. New 
York. Other foreign patents may alBO be obtained. 

I I I  

n � STE E L  PENS 

t1!f1l.�!lqq!�,. M,d. 
Works. Cam d e n .  N . J. TH E ESTERB ROOK STEEL PEN CO.  2 6 Jo h n  St. ,  New York, 

F S I Steam Engine blllit by the Watts 
o r  a e Campbell Company, of Newark, 

N . .T. Eng-ine consists of two h.ori­
z\)ntal condensing Corliss engInes 

coupled to one shaft, with vertical air pump driven from 
crank pin. Tbe cylinders are 32 in. bore, 60 in. stroke. 
Belt wheel is 26 ft. dia. by 114 in. face. Gross weight 
is about 2'JD,OOO lbs. Can be seen in operation now ; 
probably ready for delivery in May, 1900. Apply to 

'l'he Clark 'l'hread Co., P. O. Box 1M, Newark, N. J. 
Valuable Patents Wanted. Address, S. L. Wbitten, 
HuntSVille, Ala. 

I ROTARY EN G I N E Pat. 682 078 Aug. 29, 1899, on 
royalty or for sale. Send for 

circular. Rl( ,HA RD TOENNES, Box 344, Boonville, Mo. 

? We want I MACHINISTS wanted, send 25 cts., � price for 
and Cutl' CompaDY sample. Pat. 'l'hread Points. Raves and makes money. , \ BYER TOOL COMPANY, Chambersburg, Pa. 

THE H O M EMADE WI N D M I LLS OF N E B R ASKA. rr Send for Circnlar "M." 
A most �aluable series of articles condensed from the JAS.  L E F  E;; L C O .  official Bulletin by Erwin Hinckley Barbour, is publisbed T U RB I  N ES Springfield, bhlO, if. S. A. 
in Supplements Nos. 12li4, 1 2lili and 12li6. 'l'he 
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used in large numbers in Nebraska and are giving great 
satisfaction. These S-upplements for sale by all news­
dealers, 10 cents eacb, or by MUNN & CO.t 361 Broadway, 
New York City. 
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invention is probably patentable. Communica­
tions strictlv confidential. Handbook on Patents 
sent free. Oldest agency for securing- patents. 

Patents taken through MunI1 & Co. receive 
special not-ice, without charge. in the 

Sti¢ntifit }fm¢ritan. 
A handsome1y i11u8trated weekly. JJargest cir­
culatIOn of any scientific journal. 1.'erms. $3 a 
year ; four months, $1. Sold by all newsdealers. MUNN & CO , 36 1 Broadway, New York 

Branch Office. 6'25 F St  . . Washington. D .  C. 

D . L . H O L D EN 
1 3 3 6  BEACH S l .  PH I LAD�LP H IA  PA . 

RSEGEALED ICE MACH I NES 
S E E  r l R S T  PA E 5 ( I E N T l f l C.  AMER I C AN SEPT.  2 1 8 9 9  

------------------------ 1 
BlCYCLE TIRE REPAIRING. - THE 
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pliers and pluggers, together wit� rubbEr band olug-ging 
and the use of puncture banUs. 9 illustrations. Con­
tai.ned in SUPPLEMENT 1 1  U',,! .  Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 

How Railroads 

Aid Commerce. 

The map in the " Round the World " 

folder issued by the New York Central 

Lines, is an object lesson on the subject of 

the relations between the railroads and all 

other commercial interests, It marks an 

era in the history of the foreign commerce 

of the United States. 

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

An inexpensive library 
of the best book. on 
Electricity. Put up in a 
n e a t  f o l d i  n g  box, ad 
shown in cut. "li'or the 
student. the amateur, the 
workshop. the el�ctrical 
eng in e e r ,  schools·and 
colleges. Comprising five 
books. as foHows : 
Arithmetic of Eiectricity 

138 pages, • • .  $1.00 
Electric 'l'oy Making, 140 

page., . . • • . $1.00 I How to Become a Suc-��:t�1 
.
Ele�r

�
ci

�
n
$l� I 

Standard Electrical Dic­
tionary, 682 pages. $3.00 

Five volume/!, 1,300 pageR, Electricity SimpliHed� 158 
and ove1' 4!iO iIluRt1'ations. pages, . . . . .  ..1.00 
A valuable and ,ndispensable addition to every library. 
Onr Great Special Ofrer.-We will send prepaid 

the above five volumes, handsomely bound in blue cloth, 
with silver lett erinJ!". and inclosed in a .neat folding b0
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price of the five volumes is $7.00. 

M U N N  Ie. C O . , P u bl i s h e rs .  
36 1 B R OA D W A Y  N E W Y O R K ,  

MODELS & EX P E R I M E N TA L  W O R K .  
Inventions developed. Special Machinery. 

E. V. Baillard, 106 Liberty St ... New York. 

TYPE W H EELS.  MODELS &..EXPERIMENTAL WORK_IMAU.NCHINERY 
_NOVEl.TIES .. ETC� NEW l'D STENCIL WDRK. 100 N".&SAU 8! N.T, 

FOR STEREOPTI CONS AND SL IDES 
Moving Picture Machines and Fi]ms, write Williams, 
Brown & Earle, 920 Chestnnt St., Philadelphia, Pa. 

NOVELT IES  & PATENTED ART I C LES  
Manufactured by Contract. Punching Dies. Special Ma­
cb inery. E. Konlgslow & Bro., 181 Seneca St .• Cleveland,O. 

I N V E N T I O N S P E R F E CT E D. 
Accu rate Model  and Tool Work. Write for Circul ar. 

PARSELL & W E E D ,  1 2 9 - 1 3 1  West 3 1st St., New York. 

Experimental & Mode l  Work 
Cir. d: advicejree. Wm. Gardam & Son.45-51 Rose St.,N. Y. 

D 'AMO U R  & Ll TTlEDALE MACH IN E C O. 1 3 0  W O R T H  S T  . .  N E. W Y O R K .  
Make Models of Any Machine t o  Order. 

C L ACI E R  W I N DOW D E C O R A T I O N .  
A most ell'ectlve substitute for the best Stained Glass 

rJJ {V��\
i
'fu'ig6a��.cW'�w f:�?rting Agent, G. Qualle, 

O R I N D I .N O  M I LLS ��R.1.t�� :�t��f�n�: 
versal Eccentric Mill. Address J. If. & G. F. SIMP­
SON, 2S Rodney Street, Brooklyn, N. Y. 

GAS ��Q GASOLINE ENG INES 
WAT E R.  M O T O R.S 

B AC K U S  WAT t R  MOTOR co N E.WA R K  N J U S A 

CALCIUM CARBIDE ����r;t�, 
31i NASSA U STREET, NEW YORK. 

(A B C Code.)  Cabl e  Add ress : BRYAXE, NEW YORK, 

YOU CAN MAKE. $ I OO.A W E E. K  ' 
OWN YO UR OWN SHOW, COMPLETE. O UTrlT-$ I O O. 

L lF£ M O TI O N  FI L M S  &. MA CH I N £.  5 GRE.AT PAS S I O N  PLAY & ? O O  O T H E R  S U B J E C T S  l L L U .5 T R.  C. A -r A L O G � E. 5  r R E. E.. 5 L UBIN, L ARGE S T  MFR PHILAO£LPHIA P A 

I W I L L PAY CAS H 
for se-cond-hand Dynamos, Arc Lamps, Motors, Enginest 
and Electrical Apparatus. Turn yonr dead property 
into money which is more useful. lSend me deSCription 
of what you desire to dispose of. I will make an olTer for 
same. A. J. VANDEVENTER, 27 Thames �t., New York.. 

EE 0 •• 

VOLN EY W. MASON & CO. ,  
Frict ion Pu l leys ,C lutches & Elevators 

P R OV I D E N C E  R .  I .  

L I GHT MANUFACTUR ING  & £XP!fifMENTAL WORK 

A- S HU T  ME TA L  5 TAMPING - PU NGHES & 0 I E5 
UTOM OB I LES ANO PA RT S F" O R  SAME SPECIAL MA CHIN£R Y. I N QU IR IES SOL I C ITE.D  OT T O  KON I 6,SLOW- 4 �  M ICH I GAN S1  CLt.vt LANO,O 

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

___ -='-P_IUI_B_I_B_ST&'IB.lNCUBATOB co. Ho .... CIt" Po. 

� EASE PAYS EXPENSE S  and $r{5 
per montll. Steady position ; self-sel-

ler ; no experience needed. Bend 2c for contract. 
P.l<JASE MFG . Co .. Oincinnatl .D . . Dept. 10. 

$3 D S Send Ull yoarouMraoa 

a ay ure andwewlllshowyoe 
how to make t3 ada7 absolutely sure; we 

furnish the work and teach you free; you work Ia. the locality where you J ive. Send us your address and we wtD 
explain the business fully; remember we guarantee a clear pl"Oo 
fit of t3 for every day's work, absolutely sure, write at once. 
ROUL JU.NUFJ.CTURINQ Co.. Box 1 1 _  IIBTROIT. IlICU. 
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Runaway Horses 
often cause loss 
of life and limb. 
Better and .afer 
to tru.t to an 
A u t o m ob i l e .  
T h e  be.t a n d  
mo.t reliable of 
the.e is the 
WI NTON 

M OTOR 
CAR R IAGE 

NO AGENTS. which combines 
elegance, dUra­bility, simplicity and safety. You can regulate the .peed 

according to your own de.lre and comfort. Hydro­
Carbon .y.tem. Writ� ffYT catalogue. 
THE W I N T O N  MOTOR CARRIAGE C O . ,  C l eveland, O h i o .  

Eastern Department, L 20  Broadway, New York City. 

The Lozier Vapor Marine Engine, 
If correctly Installed, and given 

proper attention, Is as rel iable as a steam engine. 
This statement is backed by a reliable house, 

with years of experience, Bnd several million 
dollars invested. Let us talk with you about good 
engines and boats. 

Advance catalogue is now ready. 
Address Marine Dep't, 

LOZIE� AIOTO� CO., • • Toledo, Ohio. 

USBD ANY PlACE 
BY ANYONE 
FOR ANY P U RPOSE 

Stationaries, Portables, 
Engines and Pumps. 

Ill"" State your Power Needs. 

�� 

Pony ft:e��h!t I 
perfect E-I and 
Camera made 

flnest furnished with any Camera. 
Ill"" Oatalogue .tmt on application. 

ROCH ESTER OPTICAL CO. 

Load in Daylight with 
FUm Cartridges for two, 
six or twelve exposures 
as desired. For work. at 
home then, as well as fol" 
one's outings, the Kodak. 
becomes more convenient­
than the  glass plate  
camera. 

No dark. room except 
for development, no 
bothersome plate holders 
or dark. slides. 

P, ST ,\l A. N  K O D A K  CO . 
' 1.l.; ... t:l. �lrf l5.f : : :f, 1 ""A ... ' � .I-' f  F ( \ � I ) � '  , I  '\ 'l 

I , ieutifi, �meri,au. 

masttrplt(ts Of 
Jlmtri(an Jltt. 

-

THE AMERICAN ART PUBLISHING CO. 
recently succeeded in making arrangements with 
AMERICA'S GREATES'r ARTISTS for the reo 
production of their MA STERPIECES in the Ilnest 
photogravure process. 

These photogravures repre.ent paintings that 
have been sold for thou.ands of dollars and others 
that are fresh from the artLst.' bru.h. 

These reproduction. would .ell rapidly flt any 
art store at $5.00 each, but they cannot be purchased 
except directly from us, as we absolutely control 
the copyright •• 

BEAUTIFY YOUR HOME 
You have read about many of these paintings and the enormous prices paid for them. but 

doubtless, never even dreamed that you could obtain a perfect facsimile in elegant form and at a 

nominal price to adorn your parlor 

or drawing room. 

These photogravures are print­

ed. from the finest plates that mod­

ern workmanship can produce, on 

extra heavy paper made expressly 

for this work , size 18x24 inches. 

Twenty-five of them are placed in 

a beautiful Portfolio, and so arrang­

ed that they can be conveniently 

removed for framing without injury 

to either the picture Or Portfolio. 

The masterpieces of twenty. 

five of America's Greatest Artists 

are now for the first time available 

in a single coUection. 

AN ART EDUCATOR 
This Portfolio, beside. being a beautiful ornament to any home, i. al.o an Art Educator and will at 

once .timnlate a desire for the arti.tlc. 
Accompanyln!! each picture Is given a description of the painting, al.o a portrait and biographical 

sketch of the artist, an interesting account, of his early st,udie., how he was led to take up art as a profes­
SiOD, in what schools and under what masters he received his instruction. It dencflbes his trips and BO­
jOurns abroad, where and when his paintin�s were first exhibited and the bonors they received botil in 
Europe and America. The titles of the artist'. most notable paintings are al.o given and wilere they now 
are, All of this Information i. not only interesting but exceedingly In.tructive., 

Our Special Proposition 
To all who make application thi. month, the price will be less than one third 

the regular price and on very easy monthly payment.. The Portfolio will be 
sen� on examLnation with the privilege of returning if not entLrely satisfactory. 

WRITE AT ONCE FOR FULL PARTICULARS TO 

Jlmtrican Jlrt Pub1isblng £0., no. 156 Jlftb .1Ioenue, new York elty. 

u. s. 600trnmtnt Sl\ld MR. BOOKKEEPER., 
\I ! do you know what the Comp. 

tometer is ' It costs you nothing 
TO W. F. DOLL MFG. CO. , GUNS. �':,��tO��;,/�ai�!�:,eLf/a':�u':-::� Na_'V:Y Yard New York J� a.cCUl'acy. is tWice as rapid as the 23. 1899.-ThiS certittes that the best accountAnt and relieves all W. F. Doll ManufacturLng 00. nerTous .... d mentaL .train. purchased, trlYm the G01Je1'lt1lle'1lt 

aM."b/ic sale on the 11th oj June. I Write for Pamphlet. 
:mr: �r;:;, �J..%�ef1��.::t'� FELT '" TAR RANT MFG CO. 
we,ghinq 13.600 R0mulB. (Slqneli) 52-58 ILLINOIS ST •• CHICAGO. 
W. O. Gibson, Oom. U. S. Na1J1/. 

The W. F. Doll Mfg. Co., of 9, 1 1  and I C?sts about 12 cents a year to 
· 13 Maiden Lane, New York, grasppd the maIntain The Matchless 
occasi-on of the sale of these gunlol at the 

EI t '  0' L' ht Navy Yard and bought th,m, all four. ec ric Igar Ig e r  From this historic gnn metal they manu-facture watch CageS, chains, charms, pen- Invaluable for hotels, private cn cases, match .-afe� campaign dwellings. factories, etc., etc. If 
���, ���keID�h�uc.;Jb�,;;:s

Ed\��ri!1: ��grn ��o��l�� g��Iis�
te 

December 18, 1899. 
U. S. Government CertlllcBte 

STANLEY & PATTERSO N ,  
CUT M SIZE. aecompante8 each box. Gen'l Elec. Equipment Supplies, 

This Match Safe made from above gun metal, retails 3(HI2 Frankfort St., NEW YORK. 
at $2.00 eachSa:;����.�:lt�:i.f,
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Oueen Transits and Levels 
H ig h  G rade I nstruments with the Latest I m p rovements.  
160 page En- , 240 page Math­g i n e e r i n g  I I'HE QUEEN I ematical Cata-Catalogue on l og  u e on ap-application. plication. 
E NGIN EERS' AND D RAFTS M E N ' S  S U PPLIES. 

Q U EEN & 00 Optical and Scientific 
'1 Instrument Works, 

69 Fifth Ave., New York. 1 0 1 0  Chestnut St., Phl la, 

•••••••••••••••••••••••••••• • 
AdJ' u'stable Sc 'Ibe A knurled and nick- . • r r. eled bollow sleeve, . • with a • • I clamp- • • to hold ing de- • • di1Jerent • vice at each end . • tools. Made Ln 8 in. and 12 in. lengths. Price of • • elther 81ze, 500. Knife point for pattern makers, • • 100. extra. W' Oatalogue of � ... Tools free. • . l.Hs� STARRETT 2.�i3, Atho l .  t'.As�� . • •••••••••••••••••••••••••••• 

NEVERSLIP B �r B It D . 
TRADO MARR. " t rtSSlng � It gives a smooth. pliable and adhesLve surface. and saves Belts, Power and Wea.r of Machinery Bear�s. Alao ada

&�: oY'12 ��':'''l�.&\��e�n.?n ifri!1�ltS. 

tbt Wbltt t Baglty £0., 
Wormter, masS., O. S • .11. 

you 
are a 

workman In 
a shop, a clerk 

In a s tore or 
office, or a "hand" 

on a farm, and feel 
that you are like a 

"cog" In a wheel, going 
always bu t making no 

progress, write and learn 
how to prepare yourself for 

a really deSirable position. 

Change 
ou rWork 

We give complete courses by mall 
In Electrical, lUecbanlcal or 
SteaD1 Engineering, Architec­
tural or Mechanical Drawing, 
Architecture, PIuDlblng, Heat­
Inll and Ventilation, Survey­
tng, Civil En«ineering, Eng­
lish Branche8, etc. Established 
1891. CapitaI 31,500,OOo. Write and 
state the profession you wish to enter. 

The IBtenatIout (lorretpoDdeDee School., 
Box 942, Scranton, Pa. 

FOOS GAS AND GASOLI N E  ENGINES Ho�s�o ;"�er. Adapted for all power purpo.e •. 
�e.t exclnslve Ga. En,line Factory in America. Established 1887. 
Engme. in .tock S� 

'}�
c�ll��'!:t;,� Igar.!1�

n��1.
cltLes. 

THE FOOS GAS E N G I N£ CO. ,  Station A, Springfield, Ohi o .  

FEBR UARY 1 7, 1 900• 

All that is the latest in the fashionable and 
practical styles of ladies' watch 

specialties are realistically 
illustrated in the 

:Elue :Eook 
One Is a dainty 

revival of the old bull's­
eye watch of our grandparents. Blue Book sent free if you write for It. 

lfewEng:land Watch Co., 87 & 89 l11aldenLane,II.Y. 

This machlne will work as 
no other typewriter works : 
more easily, more swiftly, 
longer and better; because 
it's a 

'l(emington 
WYCKOFF, SEAMANS & BENEDICT, 

327 Broadway, New York. 

" P TRADE MARK D " 
E C A M O I  

A L U M I N U M  PA I N T .  
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namos. Motors. Apparatus, Arc Lamps, Sockets, irack­
ets. Ca.rs, Stations, General Decoration, etc. Sample 
bottle, by mail, for 25 cent •. 
T H E  AMERICAN PEGAM O I O  CO.,  339 B'way, New York. 

The " Wolverine " Three 
Cylinder Gasol ine Ma· 
rine Engine. The only reversing and self­starting gasoline tmgine on the market. Lightest engine for the power built. Practi­cally no vibration. Absolute­ly safe. Single, double and triple marine and stationary motors from !{ to 30 H. P. 
WOLVERI N E  

M O T O R  WORKS, 
G rand Rapids, M ich. 

ACETYLENE GAS AND CARBIDE OF 
Calcium.-All about the new iJluminant. Lts qualities, 
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of article., �ing in complete form the partIcular. of 
this bllbject. Detail. of fnrn3ce. for maklngthe carbide, 
�
as generators. gasometers, burners, etc. Contained in 

1 ����II�07���I��N
1 11 ���Pf�'l��T

i or�:' ] r.��: 
1 0 :{ :i ,  1 031'1, 1 0;} 7 .  ] 064-, 1 07 1 ,  1 0 7�, l 08�, 
1 083, 1 084. 1 08 :1 , 1 0"'0, 1 1 114, 1 1 �4, l I :J�. 
11 49 aJ1d 11 ;} O .  PrIce 10 cents each, by mail, from 
this office, and all new.dealer •. \f� Acetylene Burners. 

Sample., � to 1 foot. 25c. each. 
A new borner for STEREOPTICONS. 

Highest C. P. po •• ible. 
State Line Talc Co. ,  Chattanooga. Ten n .  

Scalo S AU VarIetIeS at lowest pr

.

lces. Rest H.ailroad 
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Se>Ving Machines, Bicycle., Tool�. Save Money. Lists Free. CHICAGO <lcA I,E Co., Chicago. Il l. 

If You Want the Best Lathe and Drill 
CHUCKS 

B UY  
WESTCOTT'S 

S t r o n g e s  t 
Grip, Great· 
.. t Oapacity 
and Dwrami­

ttll, Oheap and ACCUTaU. 

�:,�%\.g�� j":ilsh?1l:'�l:" S�"!h'fYTU�: 
FIRST PRIZE AT COLUMBU.N EXP08ITlPN, 1893. 

J ESSOP'S S T E E LTHe\'�\I1Y 
F O R  TOO L S, S AW S  E TC .  

W'i! J E S SOP & S O N S  L: �  91 J O H N  ST. N E VI'  Y O R K  


