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NEW YORK, SATURDAY, AUGUST 20, 1899. 

THE PROBLEM OF THE NEW CRUISERS. 

So seriou s  do we con sider the proposal to provide our 
s i x  new cru isers with the very lo w speed of 167:3 knots 

. and a dec k t hat is o nly partially protected, that we 
shall take up this  q uestion agai n i n  o u r  next issue and 
present fu rther facts and an i l l ustration of the propos­
ed ships which is  being prepared from the official d raw­
ing. We take this opportunity of dra w i n g  attention 
to the fact t hat the proposed displace ment of 3,400 tons 
for t hese ships as given in thp comparati ve table pub­
l ished i n  our last issue haR been raised to 3,500 tons 
and should so read i n  the table. Start i n g  with a dis­
placement of 2, 500 tons, as autho rized by Con gress, the 
Ill axilll ulll displacement was raised first to 3,400 and 
finally to B,500 tons. 

THE STRATFORD TROLLEY DISASTER. 

In o u r  l ast week's issue we gave illustrations of  the 
bridge at Stratford, Con n . ,  and an o utl ine of a plan 
showing how the accident might h ave been pre­
vented. 

We note that the verd ict of t h e  coron er's j ury, which 
was rendered on t h e  17th inst. , confirms o u r  view of  
the matter; first, t hat by reason of the rapid running 
o f  the car and the defective cond ition of the approach 
adj oini n g  the bdd ge, the car was derailed ; second, 
that the stri nger or guard rai l  o utside of the track,  al­
tho ugh of the style general l y  used on all rai lroad 
bridges, was not effective in this case by reason of the 
speed and momentum of the car ; third, that t h e  car 
approached the bridge at a dangerous rate of speed ; 
fourth, that the motorman was guilty of criminal care­
less ness in running the car at such high speed. 

The Shelton Street Rail way Compan y is found very 
!legJigent in allowing the track to be insufficientl y 
fi l led in and supported by earth near the bri dge abut­
lllen t ,  and in view of such cond ition to neglect to h ave 
a constant, all, day inspection. The j u ry also recom­
mends: 

First, that all cars be req uired to stop b efore cross­
i n g  the bridge 30 feet d istant from either end of the 
bridge. 

Second, that all trolley b r idges h ave inside guard 
rails and that the outs ide guard rai l be not less than 8 
i nches h igh and be l ined with iron. 

T h ird, t hat motorlllen be required to be examined 
before a competent board and be l i censed. 

Fourth, th at the work i n g  hours of m otormen and 
cond uctors be reduced, and that they be allowed a 
reaso n able t i me for their m eals. 

Fi fth, that in view of the gro wing trolley mi leage 
and i t s  f u rther extension, t h e  Governor of the State 
be req uested to specially convene the Legi slat ure for 
the pu rpose of creat i n g  a comm ission wh ose duty shall 
be to supervise the constructiolJ and operation of t rol­
ley l i nes. 

'Ve t h ink th ese recommendations are particularly 
tim ely, and should ha\'e the effect of com pelling all 
compan ies to put the tracks o.,.er bridges in  the best of 
order, so that they will  be safe against any possible 
Elllergency that m ay arise  i n  conseq uence of the ne­
gled or carelessness of motormen. 

• • • 
A NATIONAL OPPORTUNITY. 

The awful desolation whic h has fallen u pon our new­
l y-acqu i red possession of Porto Rico h as aroused the 
compa�s i on of the civil ized world, and sympathy with 
the stricken i n h a bitants is alread y man ifesting itself i n  
t h e  active measu res of rel ief which are bei ng taken i n  
various parts of (he globe. It  i s  t o  the United States, 
however, as the parent country to whose guard ianship 
they h ave o n ly recently committed the interests of their 
is land that these homeless and starving people turn in 
their hour of extremity, and we shal l  be false to our 
tr ust, to o u r  trad i t ions, a n d  to our reputation as a 
generous. and warm-hearted race, if we fai l to make 
an immediate and overw helltl i n g  response. 

The active IlJeas ures of relief w h i c h  were started im­
luedi ately upon the receipt of Secretary Root's letter to 
the mayors of the cities th rongh out the country sh o w  
that t h e  cry of t h e  Porto Ricans w i l l  n o t  be unanswer­
ed; but the danger of the situation lies in the fact that 
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the country m&y fail to appreciate the absolute thor­
oughness with which the hurricane did its work, and 
the enormous alllount of supp l i es which must be po ur­
ed i n to a country from w h i c h  both the people's homes, 
and the seawn's crops upon which they were to subsist, 
h ave been s wept away. An American physician who 
was i n  Ponce d uring the storm �tates that the hu rricane 
which devastated the island destroyed every stalk of 
sugar cane, every coffee tree, and every banana tree in 
its  path,  and sent the starvi ng peasants t!'Oopingi n  
from t h e  i n terior to find an e q u a l  desolation on the sea­
board. The official estimate by our mil itary governor 
is that t w o  thousand have been either killed outright 
o r  have d ied f!'Olll injuries received d uring the h u rri­
cane. The n u mber of homeless has been ro ughly esti­
mated at over one hundred th o usand. 

The war to which we owe our  presen t possession of 
Porto Rico was u n dertaken i n  the i n terests of' hu­
manity and not with the idea of con q uest or  pos­
session, The statement to this effect was received 
w ith the ironical skepticism which was to be expected, 
and our presen t  govern ment of the islands which have 
passed i nto o u r  care is being closel y and c u riously 
watched by those nations who believed that i t  was 
conquest and not h u manity that prompted the de­
claration of war. I n  the rel ief of t he Porto Ricans we 
h ave a splendid opportunity to prove that, u n like alii' 
predecessors in t h e  ten ure of tbe isla nd, we hold i t  
rather for what we can i mpart than w hat w e  can take 
a way. It has ever been a part of "the w h i te mau's 
b urden " in the work of civil ization to carry the 
h unger and pestilence-stricken m i l l ions through thei r 
ho urs of sorro w, and we llI ust see to i t  that these help­
less people are both fed and clothed and housed, not 
merely for a day or a month, b ut until  the exigencies 
of the sit uation permit them once more to become self­
supporting. 

But while the present sad plight of the Porto Ricans 
is largely d ue to u npreventable natural causes, its re­
currence may be t o a very great meas ure prevented by 
executing the p roper engi n eering works for the con­
trol of the tropi�al floods. We are assured by a Porto 
Rican ,who was long resident in the islan d that it  w i l l  be 
found that most of the  destruction and fatal ities were 
due to the floods and not to the violence of the h u rri­
ca ne. The island is traversed by a m ountain range from 
wh ich i n n umerable ravi nes, each with its o wn stream 
r u nning through it, descend to the sea. D uring six to 
eight months of the year these streams are dry, but  
during such rainstorms as  accompanied this h urricane, 
they become ragi ng torrents. 'fhe topograph y of the 
country is such that i t  would be poss ible  to impound 
these torrential waters, and uti l ize them for i rrigation 
of the lowlands d l1l'ing the long dry season . By con­
structing a system of reser'voirs, and b y  canalization of 
the larger streams, i t  wo uld be possible, i f  not entire­
ly to prevent, 01' least to control such devastating 
floods as have j ust occurred. The provision of such a 
system was frequent l y  u rged upon the Span ish gov­
ern ment, and its execution, now t hat the island has 
passed i n to our hands, sh ould recei ve the earnest con­
sideration both of the government a n d  the capi talists 
()f t h is country. Such a system of work�, follo w i n g  
u p o n  t h e  efforts w h i c h  a r e  being m ade to llIeet the 
present emergency, would  be a signal evidence of our 
desire to better the pitiful con d i tions under which this  
island has so long existed. 

....... 
ACCURACY AND STYLE IN SCIENTIFIC WRITING. 

In no p rofession,  not even in belles-lettres, is the art 
of l iterary expression of such pre-eminent i mpor·tance 
as in scientific writing. So llI uch d epends upon the 
accu rate use of words and upon the manner i n  w h ich 
they are grouped to can vey the auth or's i deas, that it  i s  
surprising how little attention is paid b y  a large pro· 
portion of th e writers of scientific articles to l iterary 
technique. Each llIaii brings to the editor's desk many 
contributions which, although they often contain 
su bject-m atter of considerable worth, are rej ected be­
cause of theil' looseness of expression and general lack 
of literary merit. N a doubt much of the difficulty ex­
perienced by the average student in masteri ng some 
apparently obscure scien tific exposi tion is d ue to the 
author's inabil ity to express h ilIlself with that clear­
ness which is so essential to all  forms of good writing. 
Popular science, in the opi nion of many, is  often a poor 
kind of science; b ut it o wes no small  share of its popu­
larity to the perspic uity and simpl icity which has char­
acterized the sty Ie of i t s  writers, 

No Ul an has greater need of a masterly  com mand of 
the techniq ue of his language than the scientist . He 
sho uld devote much of his ti me to analysis i n  the ver­
bal laboratory as well  as in the chemical and ph ysical, 
i n  order that he may habit.ually select his words and 
frame his  sentences with a careful  regard for thei r fit­
ness to con vey exactly and l ucid l y  the t h ought i n  h i s  
mind. What i s  implied by literary tech n i q  u e  is  admir­
ably told i n  the i ntrod uct ion to "Pi erre et Jean, "  in 
wh ich Guy de Mau passant narrates how u n der the 
rigorous training of Flaubert h e  was made to indivi d u­
al ize an obj ect so as to d ist inguish it fro m all others . 
One of the passages bears so direct l y  on the topic 
under discussion, de�cribes eo admirably in its nervous 

French how Flaubert taught the youthful Guy to ac­
quire skill  in literary expression, that we can not refrain 
from quoting i t  here : 

HWhen you pasEI" he (¥1aubert) said to me, H a grocer seated in his 

doorway, a conCierge smoking his pipe, a row of cabs, show me this grocer 

and this concierge, their attitude, their whole physical appearance; suggest 

by the skill of your imagery their whole moral nature, so that I shall not 
mistake them for any other grocer or any other concierge; make me see by 

a single word wherein a cab-horse differs from the fifty others that follow 

or precede him. . . . Whatever may be the thing which one wiehps to 

say, there is but one vvord to express it; but one verb to animate it; but one 

adjective to qualify it It is necessary to seek this verb, thit; adjective, 
uutil they be found, and never to be satisficll with anything else." 

A method so pai nstak i ng and refined would perhaps 
ten d  to destr'oy a writer's freshness and spontaneity ; 
but  for the scientist we can not imagi n e  a better 
course to be p u rsued . 

Tll e novel ist or t h e  essay ist undoubted l y  has an ad­
vantage over the sci entific writer in so far as his subj ect 

. is apt to ue l igh ter, more easily follo wed, and, perhaps, 
m ore fascin ati n g  to the average reader. The mental 
effort of glancing t h rough a novel or light Illagazine 
article is  less than that of reading a treatise on ste l lar 
chem istry or  biology; but it  is wi thin  the po wer of a 
bri llian t  stylist, l ike H uxley, to render the effort 
pleasu rable, eve n  though the subject-Illatter be ab­
struse or in a popular way u nattractive. 'fhe inaccur­
ate use of a word in the one case has but little effect 
upon the context, and, indeed, lIlay even be u nper­
cei ved by the read er'. In a scientific article, on the 
other hand, an expression carelesl>ly u sed lIIay render 
a w hole passage o bscure, or completely distort t h e  
m ean ing of a sen tence. Hence, as sOllie o n e  has 
cleverl y said, the ai m of writing, and especial l y  of 
scientific writing, is  not t hat one lIlay be understood, 
b ut t hat one may not be misunderstood . 

Upon a vast nu mber of readers, unfortunately, the 
refinements of li terary art are lost.  '1'0 lllany it  is  a 
matter of no llloment whether an author vary the be­
gin ning of h is sentences, whether his figures be apt and 
correctly employed, or whether h e  show discrimination 
in the use of words. But although the reader of  a 
scientific article may not appreciate or make a n y  note 
of the literary style of a writer, the res ult on his mind 
of clear exposition, terse descri ption, and logical se­
quence of ideas is immediate and sensibly grati fyi ng. 

...... 
"COLUMBIA" AND "SHAMROCK" IN LIGHT 

WEATHER. 

In our issue of August 12, we made a caref u l  COIIl­
parison of the speed of " Columbia" and " Sham rock," 
based upon their perforllJance in w h ole�ail breezes. 
At t hat t ime " Columbia" had not had an oppor­
t u n ity to test herself in light airs against .. Defend er" 
in a match race, nor were reliable particulars of the 
second " Shamrock "-" Bri tann ia " race, wh ich it w ill be 
remem bered was sailed i n  a very l ight wind,  at hand.  
D u ring the past two weeks, h o wever, the cruise of the 
New York Yacht Club has afforded several light 
weather tests, in  w h ich" Columbia " has sho wn remark­
able speed, winn ing from " Defender " by even greater 
margins than her o w ners had looked for. At the same 
time t he expert acco u nts of the race in light winds be­
tween the t wo E nglish yachts show that " Shamrock" 
is <tlso at her best in a foul' to six-knot wind. 

The Yachting World, which thinks the " Shamrock" 
has an excellent prospect of w i nning the cup, says 
that the only real test in the second race was a beat i n  
a stead y wind from Co wes to the Norman Fort, 
a distance of nine mi les, in which the challenger beat 
" Britannia" b y  twelve minutes. At this rate, she 
would beat " Britannia" by twenty minutes in the 
w i n d  ward stretch of 15 m i les on a 30-mile w i n d  ward 
and leeward course, T h e  sallie authority estimates 
that, in l ight winds, "Shamrock's" snper'iority to 
"Brit annia," over the New York Yacht Clu b cou rse 
would be from twenty-fi ve to twen ty-eight m i n u tes. 

Now, in 1895 "Defender," in ligh t airs, beat " Vigi­
lan t "  over a twenty-fou r  mile trian gular course by 
eighteen m i n u tes, alth ough it was estilllated at the 
time that, a l l owing for sh ifts of the wind favoring 
..  Defender," the advan tage was about twelve minutes. 
This would a!ll ount to fifteen m i n u tes in the thi rty 
m i les. " Co l u llIbia " has beaten •. Defender " by n i n e­
teen m inutes in twenty-three mi les, t h e  race bei ng 
sai led at the average speed of about five knots  an h o u r. 
T his would amo unt to t wenty-five wi n u tes in thirty 
Ill i les, a n d  addi ng the fifteen minutes by wh ich" De­
fender " h as beaten " Vigilant, " we find that" COlUlll ­
bia " is forty m i nutes faster than " Vigilant " or " Bri­
tan n i a " over a thirty-mile cou rse in light w i nds. T h i s  
agrees w i t h  the results in t h e  recent cruise, where 
" Co l u m bia" showed an advantage of nearly au h o u r  
over" Vigi lant " t h e  l atter sai l ing in h e r  cruising trim, 
In light airs, then, " Col umbia" would appear to be 
from twelve to fifteen m inutes faster tllan " Shamrock " 
in thirty lll i les. 

These results are not incon s i stent with those arl'ived 
at in o u r  comparison of the boats in wholesail b reezes, 
in w h ich " Shamrock " appeared to have a slight ad van­
tage on a wind ward and lee ward course. For a boat that 
is canvase.d for light ai rs may be relatively indifferent 
in a strong wind. " Valkyrie 111." won from" Hritan­
nia" in a light wind by over eighteen minutes ; but 
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., Britannia" turned the tables by beating the big cut­
ter by between three and four minutes in a strong 
oreeze, and, similarly, " Columbia" was only one or 
two minutes ahead of " Defender" at the end of a 37-
mile race sailed in a stiff oreeze at the rate of OVflr 12 
k nots an h our. 

• tel • 
THE HEAVENS IN SEPTEMBER. 

BY GARRETT P. SERVISS. 

With the fall of t h e  year the glories of the southern 
heavens depart, but high in the north the splendor of 
the stars is enhanced. Septemoer witnesses the begin· 
n ing of the reign of the .. royal house of Cephe us." 
Opposite to the Great Dipper, as it sinks toward the 
horizon westward from t he pole, will be seen rising 
Cepheus, Andromeda, Cassiopeia, and Perseus. Ce­
pheus lies between the head of the Northern Cross 
(Cygnus) and the Pole Star. Just east of Cepheus is  
Cassiopeia, unmistakable on aC(lount of its curiou� zig­
zag figure, formed by five stars, four of the second and 
one of the third magnitude. South of Cassiopeia is 
Andromeda, marked by an extended row of four stars, 
three of the secon d  magnitude, the most westerly and 
southerly standing at one corner of the Great Square 
of Pegasus. l!�ollowing A ndromeda and Cassiopeia 
from the northeast comes Perseus, the hero of the 
world-famous story which gave this group of constella· 
tions. to the map of the sky. The Milky Way, running 
in bright reaches from Cygnus downward through 
Cassiopeia aud Perseus, adds its sheen, like a royal 
baldric, to the beauty of their stars. Between Cassio· 
peia and Perseus even a careless eye detects a c urious 
shining spot. It is the cele brated gathering of m i n ute 
stars consti tuting the ., sword handle " of Perseus, and 
is  one of the fi nest o bjects in the heavens for a low­
power telescopic view. An opera· glass shows many of 
its twinkling m ultitude. Draw an imaginary line from 
the Pol� Star through the bow-shaped row of stars 
marking the middle of Ptrseus, and extend it about 
ten degrees further south, and it will lead the eye to a 
little lone group, the brightest mem ber of which is  
very famous under the name of Algol. It is ,  perhaps, 
the most remarkable variable star in the heavllns. 
'1'here will  be a m inimum of Algol on September 1 1  
a l ittle before 10 o'clock P .  M. , Eastern standard time. 

THE PLANETS. 

D urin g  September fo ur of the planets will be in the 
constell ation Virgo, viz. , Mercury, Venus, Mars and 
Ju piter. 'l'wo of them, Jupiter an d Mars, are in that 
constellation at the beginning of the month. Mercury 
and Venus enter it later, moving eastward from Leo. 

Mercury is a morning star, reaching its greatest west­
ern elongation on the 5th, when it should be conspicu­
o us before sunrise, since it is then within a few days of 
perihelion and consequently nearly at its greatest bril­
liancy. No planet undergoes such alternations of l ight 
and heat as those of Mercury. When in perihelion 
the sunlight falling upon its surface is more than twice 
as inte nse as in aphelion. At the end of the month, 
Mercury passes behind the sun, emerging as an even­
ing star i n  October. 

Venus is also a morning star, but m uch n earer t h e  
s u n  than Mercury, a n d  on the 16th i t  will pass behind 
the sun in superior conj unction. 

Mars, i n  Virgo, is an evening star, but inconspicu­
'ous. 

Jupiter, in Virgo, is also, of course, an evening star, 
:showing bright in the west after sundown. About the 
,6th Jupi ter crosses the line from Vi rgo into Libra. 

Saturn, in Ophi uchus, j ust n orth of Scorpio, will  re­
main a conspicuous evening star d uring September, 
grad ually drawi ng westward and setting earlier. Its 
brightest satellite, T itan , will be south of the planet 
'On the 2d and the 18th, west on the 6th and the 22d, 
north on the 10th, and east on the 14th. 

Uranus, in  Scorpio, and Neptune, in Taurus, although 
wide apart, are both evening stars. 

'1'he sun e nters Libra, and the astronomical autumn 
begins, on the 23d at 1 A. M., Eastern time. 

..... t .. 
THE WALTHAM WATCH TRADE-MARK. 

A most interesting decision was renuered a few davs 
ago by Judge Townsend i n  the United States Circ�it  
Court for the Southern District of New York, in the 
case of The American Waltham Watch Company vs. 
Joseph H. Sandman. 

The complainants, Messrs. Robbins & Appleton, are 
the makers of the well-known •• Waltham" watch which 
is held in such high esti mat ion both at home and 
abroad. 

The following is a brief summary of the principal 
points in the decision : 

Com plainant is and has been for nearly fifty years a 
manufactUl'er of watches at Waltham, Massachusetts; 
it was practical l y  the pioneer in the watch b usiness in 
this country ; p rior to 1854, the date of the establish­
ment of its business, only two attempts had been made 
in this country to manufacture watches, both of which 
were unsuccessful ; its business has grown to an enor­
mous extent, n early eight millions of watch movements 
being sold by it, all of  which, with but few exceptions, 
have borne the name" Waltham," and over a m illion 
of dollars have been expended by it in advertising and 
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familiarizing the public with its watches. It appears 
that originally the name " Waltham " was thus used i n  
a geograph ical sense, o u t  by contin ued use it  h as ac­
q uired a secondary meaning as a designation of watches 
of a parti cular class, and purchasers have come to un­
de rstand that watches stamped with the name" 'Val­
tham " are watches made by complainant. 

I n  1895, one E. A. Locke, for whom this defendant 
was sole sell ing agent, began the manufacture of 
watches at Waltham under the name of .. Colum bia 
Watch Company." Said Locke was not a resident of 
Waltham . 

Said Locke has made watches similar in appearance 
to those manufactured by complainant, and stamped 
with the words" Waltham, Mass." They were sold 
for a m uch lower price than those of complainant. 

The complainant claimed that by the use of the 
name " 'Valtham " purchasers were actually de­
ceived into believing they had purchased the original 
Waltham watches, when in reality they had bought 
watches of defendant's manufacture. 

T h e  controlling questions herein have been elabo· 
rately discllssed by Judges Knowlton and Holmes of 
the Supreme Judicial Court of Massachusetts i n  Am. 
Waltham Watch Com pany vs. United States Watch 
Company (Mass. ) In the views therein expressed, I 
heartily concur. 

The ground of said decisions is that such conduct is 
in violation of the law against u n fair trade, and is in­
tended to deceive and defraud the public and to de­
prive the complainant of the trade and good will to 
which it is entitled. 

In the course of his opinion Judge Knowlton said : 
"I am of the opinion that this word (Waltham) has 

acq uired a secondary meaning in connection with the 
plaintiff's watches, of which the defendant has no 
right to avail itself to the damage of the plaintiff, and 
that there should be an inj unction against the use by 
the defendant of the word 'Waltham' or the words 

'Waltham, Mass.' upon the plates of its watches w ith­
out some accompanying statement which shall clearly 
distin guish its watches from those manufactured by 
the plaintiff. I find that the use of the word' Wal­
tham' in its geographical sense, on the d ial, is not im­
portant to the defendant and. that its usa should be 
enjoined. S pecimens of watch movements were put in 
evidence by the plaintiff which showed that it  would 
not be difficult to make prominent upon the plate, in 
connection w i th the words ' U. S. Watch Co., Wal, 
tham, Mass. ' the words' No connection with the Am. 
Waltham Watch Co.' o r  'Not the original Waltham 
Watch Co.,' or simi lar explanatory sta tements." 

And Judge Holmes, delivering the opinion of said 
court sustaining the decision of Judge Knowlton, said : 

" Whatever might have been the doubts some years 
ago, we think that now it  is pretty well settled that 
t h e  plaintiff merely on the stren gth of having been first 
in the field may put later comers to the trouble of tak­
ing such reasonable precautions as are com mercially 
practi cable  to prevent their lawful  names and adver­
tisements from decei tfully diverting the plaintiff's 
c ustoln. " 

A decree may be entered for an inj unction and an 
accounting. 

DEATH OF PROF. BUNSEN. 

In the death of Robert Bunsen science has suffered a 
m ost severe blow. He was almost the last of the great 
men who h ave made modern science what it is to-day. 
His long and useful life was filled with the most splen­
did achievements in many sciences, but it was as a 
chemist that he wil l  be chiefly remembered. 

Robert Wilhelm E berhard von B unsen was born in 
1811 at Gottingen, where his father was a professor ; 
naturally he matriculated at the university, studying 
under Gauss. He graduated in 1830, then went to 
Paris ; he then spent a year in Berlin and a year in 
Vienna. In 1833 he became professor of chemistry at 
the Polytechnic School i n  Cassel. In 1838 he was ap­
poi nted to the chair of chemistry in the University of 
Marburg, where he remained for thirteen years. He 
afterward went to Breslau, frollJ whence he removed to 
Heidelberg;  where his brilliant researches were instru­
mental in givjng that university the high place which 
it occupies to-day. 

Among his earliest research es were those on Cadet's 
Fuming Arsen ical Liquid and h is memoirs on the sub­
ject are classicaJ. Next he turned his attention to the 
examination of the che mica .l changes that occur in the 
blast furnace, and i n  1838 h e  proved, by accurate an­
al yses, that by the gases escaping at least 42 per cent of 
the heat evo lved from the fuel is lost and that in view 
of the ease with which such combustible gas could be 
collected and led off to a distance for subsequent use, a 
new and i mportan t source of economy in iron manu­
facture was rendered possible. H e  invented the hot 
blast, which has enriched e very person i n  the civil ized 
world. His measurement of gases coming from the fur­
naces was reduced to so fine a point that vast economies 
were i ntroduced. His discoveries proved lucrative an d 
h e  was able to travel and cal'l'y on geological investiga­
tions, of which he was very fond, in Italy and Iceland, 
studying volcanic phenomena i n  the former and gey-
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sers in the latter country. His theory of geysers i s  

still accepted b y  many scientists. I t  was about 1841 

that he began h is studies on electrolysis and the 

electric arc. I n  the same year h e  i nvented the bat­
tery cell which is n a m e d  after him. It was of the 
greatest possi ble use until  the introduction of the dy­
namo. He prepared a number of metals by electrolysis 
which had h itherto been produced only in miuut" 
quantities. His studies in the more abstract bra nclJe, 
of chemistry were at once recognized as of prime i lll' 
portance. His researches on spectrum anal ysis were 
most i mportant and his researches and i nvestigations 
smoothed the way for other chemists. La boratories of 
the great institutions of our own and other lands are 
to-day full  of the contrivances of wh ich he was the 
originator and the B u nsen burner and the filter pump 
need only be cited. The b urner i n  particular was one 
of the most val u able i nventions ever made ; i t  i�  used 
i n  gas stoves i n  h undreds of thousands of our homes, 
an d  it is equally i mportant in metall urgical processes. 

In 1852, when he accepted a call to Heidelberg, it was 
considered that was the greatest universi ty to w hich a 
professor could give h is services and h e  remained faith­
ful to Heidelberg University notwithstandi ng the flat­
tering offers which were made by the Berlin and other 
universities. 

In collaboration with Kirchoff, he practical l y  created 
three special branch es of science, spectroscopy as a de­
partment of optics, spectroscopic astronomy, and spec­
troscopic chemistry, and we can even foretell  with COIl­
siderable accuracy, by means of his devices, the dis­
covery of new elements. 

In looking over the  names of the scientists of the last 
half century, it is almost impossible  to find one w hose 
personal contributions to science for the good of the 
world have been so great as  those of Bunsen, and the 
many h undreds of pupils who d uring the last h alf cen ­
t ury have been benefited by personal contact with him 
are now doing the world's work ill chemistry in hun­
dreds of laboratories. 

He d ied. on August 16 at his home <Lt Heidel berg, Ger­

many. • f .... 

JAMES RICHARDSON. 

J ames Richardson, who was for several years a 
valued editorial writer on the SCIENTIFIC AMERICAN, 

died August 15, at Clear Lake, Sullivan Cou nty, N. Y. 
His death was very sudden and unexpected. He left 
this city i n  his usual health not many days since, and 
no word had been received from him since he reached 
there. He h ad been a sufferer from heart disease. 

Mr. Richardson was fifty-nine years of age ; his birth· 
place was i n  the Adirondacks. After he recei ved his 
education at the Alban y Normal School, he went to 
Kentucky and taught school for several years. He 
went to the front and served as a private in the Union 
army until the close of the war. After this he ac· 
cepted a place on the editorial staff of the SCIENTIFIC 

AMERICAN, which he filled acceptabl y  for a number of 
years. 

He resigned his position on this raper to become the 
editor of a promising magazine called Mastery. After 
this his contributions appeared occasionally in the SCI­

ENTIFIC AMERICAN. 

He was the i nventor of type writers and calculatin g  
machines, and w a s  a n  enth usiastic naturalist a n d  
deepl y interested i n  scientific advancement. 

. 1. I • 

DEATH OF DR. D .  G. BRINTON. 

Daniel Garrison Brinton, M. D., the celebrated eth­
nologist, died at Atlantic City, New Jersey, on July 31. 
at the age of 62 years. He was born at Westchester, 
Pa.,  and graduated from Yale College in 1858 ; then h e  
took a course of medicine a t  Jefferson College, grad uat­
i n g  with the degree of Doctor of Medicine in 1861. 
After a year spent in study in Europe, he entered the 
United StateH Voluntellr Army and served in the medi· 
cal corps i n  the Civil  War, becoming medical di rector 
of the 11th Corps. He was finally honorabl y  d is­
charged with the brevet rank of Lieutenant- Colonel. 
He did good service in the field and in the military 

hospi tals. It was, however, as an anthropologist that 

Dr. B rinton was known all over the world. H e  was 

most deeply interested in American ethnography and 

ethnology, and his knowledge of American languages 

enabled h i m  to publish a series of books that won h i m  

world-wide reputation f o r  profound learning. His  

views were original and his knowledge was u nlimited . 

Schol ars did not always, however, agree with h is con· 

clusions. We have at various times published sOllle of 

D r. Brinton's lectures, which are remarkable for their 

lucid style and masterly array of d ata. 
•• 11.-

JAPAN PURCHASES BRIDGES. 

The Imperial Govern ment Rai lroad, of Japan, has 
ordered from the Pencoyd Iron Works between seven 
and eight thousand tons of steel brid ges which are to 
be delivered with i n  a year. The order consists of 45 
one hundred foot spans and a num ber of t wo hundred 
foot spans. T his is the l argest export bri d ge construc­
tion contract ever placed in the United States, and it 
goes to the builders of the Atbara bridge in the 
Soudan. 
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SELF-PROPELLING STEEL CANAL BOATS. 

BY WALDON FAWUET'r. 

T h e  past d ecade or t wo has witnessed the advent on 
the great lakes of America of a number of n ovel and 
unique craft, prominent among w h i ch is the ice-crush­
ing type o f  steamer, whose introduction by the Russian 
government within the past year has been the talk of 
EUl"Opean en gineering circles. It is doubtful, however, 
i f  any of these vessels possess the characteristic of ab­
sol ute originality to the exten t of a pontoon barge 
w h i c h  is to be constructed within the ensui ng year for 
t h e  Cleveland Steel Canalboat Company, wh ich oper­
ates a line of steel canal boats from Clevelan d and other 
ports on Lake Erie via the E rie 
Canal and Hud son River to New 
York city. 

The whole project of the corpora­
tion mentioned has been a series of 
innovati ons, and were i t  not for 
the success w hich has attellfled it 
thus far, despite freely expressed 
predictions of fail u re, it is probable 
that this latest undertaking would 
be designated even Illore chim erical 
than its predecessors. 

J titutifit �mtritau. 
Structuntlly aud i n  general appearance the cl'aft will 
be very si m ilar to the regular type of steel tow barge 
on the lakes ; iudeed, so strong is the resemblance that 
a few m inor alterati ons would permit of the conver­
sion ol the boat iilto an ore carrier of the usual type. 
She will. of course, have a double bottom, and will 
also be provided with double sides for water ballast, so 
that in loading and un loading canal boats the opera­
tion will  follow very closely that of a floating dry- dock. 
When the <lan aI boats are secll l'ely wedged iu p lace 
the water will be p u m ped out, it being estimated that 
the operation wil l  require not to exceed an hour's time. 

The method of securing watertightness in the vessel 

The success of t h e  system for the 
transportation of freigh t  b y  water 
without breaki ng bulk between 
ports o n  the great l akes and New 
York was manifest from the ti me 
t h e  idea w as placed i n  practical 
operation, but it has become more 
p ron o u n ced each successive year. 
At the outset, however, the  influ­
ences were decidedly d iscouraging. 
The canal men claimed that no iron 
or steel boat could navigate the 
Erie Canal, owing to the rocky 
formation of the bottom of the CONSTRUCTION OF CANAL BOAT SEEN FROM WITHIN. 

waterway, while, on the other hand,  
wiseacres among the lake sailors were confident that 
no canal boat could weather the storms of Lake Erie. 

A good sized fleet of steel barges and propellers has 
gradually been accumulated and is em ployed regu­
larly, carrying sugar principally on the west bound 
trips and grai n and flour on most of the east bound 
trips. All records on the canal have been broken time 
and again i n  the matter of time of passage, and the be­
h avior of the boats d uring some of the very severe 
storms encountered on Lake Erie h as been admirable, 
the barges bobbing along like corks after the steamer, 
which is usually assisted in towing by a tug on the 
Lake Erie portion of the route. 

At the same time, Mr. C. E. Wheeler, the i nventive 
genius of the can a! boat compan y, has been w restl ing 
for some time with the 
problem of the betterment 
of the plan in so far as it 
related to the canal boats 
traversing Lake Erie_ Al­
though the boats have time 
and again proved their 
ability to weather heavy 
storms, the management of 
the l ine has been averse 
to sending them out in the 
teeth of a gale t hat a regu­
lar lake freigh ter would 
plunge into with safety. 
Much time has t h u s  been 
consumed by delays. 

The provision of addi­
tional steamers was first 
considered, but this would 
mean a dividing up of tows 
and would thus involve 
additional operating ex­
pense without materially 
reducin g  the dangers of 
the Lake E rie trip. It was 
at this jun cture t h at t h e  
pontoon barge idea was h i t  
upon, and an investigation 
was at once entered upon, 
there bei n g  to com mend it, 
in addition to the solu-
t ion of the problems al-
ready outlined, the further fact that with this huge 
vessel in which to move the canal boats from B uffalo 
to Cleveland and return, more canal boats-especially 
the wooden boats, w hich are p l enti ful and could be 
rented or p urchased at low cost-could be brought into 
play_ 

T here was, naturally, not a little skepticism regard­
ing the p roposed barge at the outset, b ut the leading 
naval arch itects and engineers i n  the country to whom 
the plans have been submitted pronounce the scheme 
entirely practicable, and, moreover, tests made with a 
working model would seem to justify this confidence in 
every respect. 

T h e  barge, which will be com pleted in time for the 
opening of the season of navigation of 1900, wi ll be 
360 feet in length, 45 feet beam, and ·24 feet in depth. 

oonsistE of a rather novel arrange ment, formed by two 
huge doors, which insure double protection.  One door 
is hinged at the bottom, wh ile the other is u n h inged 
and l ifts perpendicularly. The pumps e m ployed wi ll, 
of course, be quite powerfuL It is expected that this  
vessel can read ily be towed in almost any weather at 
the rate of n ine miles per hour by almost a n y  of the 
large lake tugs, whereas the speed of the canal steamers 
towing a fleet of canal boats does not exceed seven 
miles per ho ur, and this without reference to the fre­
quent d elays on account of the storms on Lake Erie. 

The barge wil l cost in the neighborhood of $1 59, 000, 
a n d  it wil l  increase the transportation facilities of the 
company several times over. Officials estimate that it 
will be possible after the barg'e i� plnced in commission 

SELF-l'ROl'ELLING STEEL CANAL BOAT. 

to operate a fleet of seventy-two canal boats, and th at 
the barge with six loaded canal boats aboard wil l  
make three trips per week between Buffalo a n d  Cleve­
lan d .  It is claimed that there w i l l  be no delay in 
h andli n g  cargoes, as six loaded canal boats will be 
ready at each port to replace those discharged from 
the pontoon_ Fifteen loaded canal boats will leave 
Ne w York each week. 

The steel canal boats employed in this traffic are 
themselves of n ovel d esign . Both propel lers and con­
sorts are each about 100 feet in length b y  18 feet beam 
and 10 feet moulded depth. Each propeller is engined 
for about 250 horse power. The propellers have p 
capacity ranging from 125 to 175 tons of freight, while 
the capacity of the barges ranges from 200 to 300 tons.  
All of the vessels are constructed of open h earth mild 
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tellipered steel of even finer quality than that required 
by t h e  govel"tlluent iu the construction of war v .. �"aW. 
Consideri ng its size, too, the canal boats are stronger 
than the largest freigh t-carrying vessels on the lakes. 

• • • 
Antar(,tic Exploration. 

At a meeting held receutly by the Geographical 
Society of Berli n ,  under the presidence of H err von 
Richthopen, the q uestion of an Antarctic expedition 
was conHid ered. 'I.' h is expedition will probably be un­
de rtaken if  a sufficient sum can be raised by subscrip-­
tion. From a geographical point of view, the fund a­
mental problem as to the existence of an Antarctic 

continent has not yet been solved, 
and besides this th ere are other· 
questions for which a solution is 
(jpsired, such as the geological 
strncture and c haracter of the Ant­
arctic soil, this being of importance 
owing to the relation supposed to 
have existed between South AlIle­
rica and Australia. AllIong other 
questions are the study of llIasses 
of  ice and their movements, the 
origin of cold oceanic currents, the  
condition of atmospheric pressure 
and temperature in those regions, 
besides the questions relat ing to 
terrestrial magnetism, etc. Herr 
von Drygalski presented to t h e  
society his p l a n  for making t h e  
exploration . T h e  poi nt of depart­
u re would be the southern part of 
the Indian Ocean. The expedition 
would then proceed to ward Kergue­
len Lan d ,  maki ng scien tific observa­
tions on its way, and will then en­
deavor to reach a point favorable 
for passing the winter, from which 
it  will start again in the spring 

toward the llIagnetic pole o ver the ice_· In the autullln 
the expedition would return by a route chosen as far 
toward the west as possible. along a l ine of coast which 
it is supposed would be discovered. The boat cal'l'ying 
t'he m elllbers of the expedition would be constructed 
almost entirely of wood, ia order not to affect the 
magnetic observations. Its constr uction would be 
carried out accord ing to data special ly determined for 
resistin g  the storms of the southern seas, where, on 
t h e  other hand, the pressu re of ice is less to be feared 
than in the Arctic regions. 

.4 •.• 
Disposal 01" 'Vastes In Paris. 

In a report presented to the Societe d es Ingenieurs 
et Architectes Sanitaires of Paris, M. Pedsse shows 

that four d ifferent process­
es have been proposed for 
disposing of the h ousehold 
waste of the city. 1. Direct 
employment for agricul­
ture_ 2. Incineration. 3. 
Steam treatment. 4. Grind­
ing'. He eliminates the first 
th ree of these processes for 
various reasons, and recom­
mends the fourth, on ac­
count of the favorable re­
sults which have been ob­
tained by a small testin g  
p l a n t  installed near the 
c i t y, and which i n  the first 
h alf of 1897 treated 50 tons 
of waste matter every day. 
The output of the plant 
llIay, h owever, be increas­
ed to 200 tons per day 
without d ifficulty. By this 
process, the waste passes 
over an endl ess web, and 
hard or b u lky substances 
are extracted. The re­
mainder is torn in to frag­
ments by means of toothed 
steel w heels, and upon 
com ing out of the mill  it 
falls d i r e  c t I y into the 
wagon which is to trans­

port it. According to M. PeriFse, this process is by 
far the Illost economical . It has the advantage of 
preserving all the fertiliz ing pri n ciples and at the 
same time giveE it  a form w hich facilitates handling' 
and distributing upon the soiL The process is arrang­
e d  so that the grinding is effected illlmediately, and 
thus fermentation does not commence before it has 
reached its destination. 

...... 
AT the Paris Exposition special effort will be made to 

make a striking exhi bition of Indian corn and its food 
products. It is i ntended to establish in connection 
with the American agricultural exhibits a "corn 
kitchen,"  in order that the visitors may be furnished 
wit.h all ki nds of maize foods. It  is hoped that this 
will increase the market for American corn. 
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A MEXICAN BEAN CLOCK. 

A few years ago pu blic cu riosit y  was excited 
by the curious beans cal led the " devil beans of 
Mexico," which sho pkeepers p laced in t h eir 
windows. They som ewh at rese m bled roasted 
coffee beans in shape an d  color. T h ey were 
also known as the " j u mping beans, " o w i n g  to 
the fact that from time to time they made 
spasmodic movement which propel led them 
quitE' a l ittle distance. The beans grew on a 
small  b u sh i n  the Mexi can moun tains, and it is 
co nject u red that they belonged to the order 
Eu phorbiacere. The bean real l y  consisted of  
three si m ilar pods whi ch for m ed a s i ngle bean. 
It  is  usually a t h i rd of  the bean which was ex­
hi bited as a cu riosity. On opening the pods it 
was found that it contained a s mall larva some· 
thi ng like that frequently fou n d  i n  ches t n uts. 
It is this little occnpant which gives Illotion to 
the bean by i ts  jerks and thu m ps against the 
s ide of i ts home. If the bean is s l i g h t l y  warmed,  
it  begi ns to turn from side to side and perhaps, 
with a sudden j u m p, t urns completely over and 
stan ds on one end, and then,  by successive 
j u m ps, moves q uite a d istance. 

Those who are not in the secret are often 
grE'atly p uzzled by this strange bean. An en­
terprising jeweler devised a sch e m e  of uti l izing 
them to make a magic clock. He accomplished 
this b y  i m i tating the shape of two of thE' beans, 
making the dummy beans out of soft iron ; one 
h e  gilded and the other h e  silvered. The pre-
pa,red iron beans were placed with the ord i n ary jump­
i n g  beans on a t h i n  white piece of  pasteboard , out ­
lined and n um bered like the dial of a clock, but d evoi d  
of t h e  hands,  '1'his dial was located over t h e  works of 
a large clock which was placed face u pward on the 
floor of the store window. He fastened small magnets 
to the ends of the hands_  The works WE're of course 
carefully hidden from view. All that was in evidence 
was the cardboard clock dial and the j umping beans, 
among which were the gold and silver painted iron 
bean s. These were pl aced on the card board over the 
concealed hands with the m agn ets attached. ThE' 
m agnets were moved by the hands 
of the clock so that they were al­
most i n  cont act with the cardboard. 
As they moved around,  they car­
ried the iron beans with them, thus 
tel l i n g  the time of day, and the 
p u b l i c  was greatly i nterested by 
the intell igence shown by the two 
beans, which distingu ished them 
from their l ively associates. 

• • •  
A NOVEL FIRE -ESCAPE . 

Our engraving gives an i d ea of 
a novel fire- escape which has been 
erected at a Louisville, Ky. , school. 
It consists of It chute and a spiral 
slide. wh ich i s  so constructed that 
it controls the speed of the body 
descending, the speed being no 
greater at the botto m than at the 
begi nning of the d escent. Escapes 
of this nature are in use in a l arge 
n u m ber of factories, schools, and 
institutions i n  the  South. I t  is 
k ll own as the Kirker-Ben d er fire­
escape and is made by the Dow 
Vvire Works Com pany, of Louis­
vi l le . Ky. 

I t co nsists essentially of an ex­
terior vertical steel cylin der 6 feet 
in d i a metE'r, exten d i n g  fro m the 
ground to the roof and provided 
with e ntrances from the buildin g 
at every floor. T h e  cyl inder is a 
thin shel l containing a small con­
caved spiral surface exten ding from 
top to the bottom and forming a 
conti n uous ch u te down which thE' 
occu pants of the bui ld ing can easily 
and rapid l y  sl ide to the exit at the 
ground. The ch ute i s  made of steel 
plates, stamped to a u n i form c urva­
ture and overlapping each other 
l i k e  shingles at their lo wer edges. 
They are riveted to the s ides of the 
shell and are secured to a 3-inch 
steel pipe which forms the vertical 
axis of the cylinder ; the plates are 
smooth and polished. The en­
trances to t h e  cylinders are th ro ugh 
rectan gular steel extensions rivE't,ed 
to the sine and h avi n g  double­
leaved spri n g  doors whi rh open 
readi ly by pres�ure fro lll the out­
side. The exit is  a � i lll i lar dou ble­
leaved spring door, w h i c h opens by 
a very s l ight out ward press u re _ 

J c itu fific  �tUtricatJ" 
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tions are made with it fro m the windows_ In use it is 
only necessary to pass through the window on to a 
smooth platform and then open the door by a slight 
pressnre and get on the chute in any convenient posi­
tion. The tendency is naturally to assume a sittin g  
posture o n  the spiral surface, and th e d escent is  made 
feet first. '1'h e  center p i pe is util ized as a stand pipe 
and is provided with fire hose couplin gs. A firemen's 
iron ladder is also run up outside to give independent 
access to the roof. T here are a n u m ber of buildings in 
Louisville which h ave been equipped with this fire­
escape, A descent from an escape 61 feet high was 

133 
made in 16 seconds. On one occa sion OVE'r 50 
people passed through the bluue escape, and 
some of thE'm d escended head foremost without 
accident or trouble. At another school 135 
people, including a lame boy with his crutches 
under his arm, descended through it safely in 
on e m i n u te. 

As the doors close automatically, smoke and 
flames are excluded,  and it  would be poss i ble 
to pass by a burning story when it wou l d  be 
i m passable by an open stairway. The same 
scheme can be app l ied to a fireproof shaft in 
the interior of the build i n g. 

.. . . . .. 
Ru ssian Color-Printing Machlne. 

The Orloff m achi ne for printing in colors is, 
in  its operation, a departnre from any mach i n e  
h itherto used for a l i k E'  p u rposE', says Engin eer­
i ng. It  is t h e  inve ntion of Mr. I van Orloff, 
chief engineer and manager of the Russian 
Govern ment Prin t ing Works, at S t. Peters­
burg, and it possesses m an y  points of interest. 
In the ord inar y  flat color printing m achine, the 
s nccessive colors are applied one at a time as 
each one becomes dry, but the Orloff mach ine 
p u ts down all the colors on the paper at once, 
so that a gl'E'at saving of time is effectE'd. The 
princi ple of the machi n e  is  as follows : The 
blocks which take the d ifferent colors are 
fixed to a cylinder of large diameter, and each 
block receives the su pply of colored ink in­
tended for it, and as the cylinder revolves: the 

ink on each block is  tran sfE'rred to a composition rol ler 
very s i m i lar to an ordinary i n king rol ler. After all th e  
colors have b e e n  transferred to this rol ler, each i n  i t H  
proper posit.ion, a n  engraved block or forlll foll() IY �,  
and recE'ives a perfect i m pression from the co m pos i t i u n 
roller. Thus impressed,

""the form passes on and cO lues 
in con tact with the papE'r on the impression cyl inner, 
where it prints all the colors at onE' operation . The 
whole of t hese various transfers are performed d uring 
one revolution of the cylinder. 

While the blocks pass under the inking rollers, the 
latter are, at the propel' time, lowered by a system of 

cam s  so as to come into contact 
with the blocks which they are in­
tended to ink. The nu mber of 
colors that can be u �ed is only l i m­
ited by the number of blocks an d 
the size of the machine. All  the op­
erations go on con tinuously, as the 
cylinder revolves in one d i rection 
only_ The number of finished im­
pressions is stated to be about 1 ,000 
per hour. The machine was origi­
nally designed for the Russian gov­
ernment to print m u l ti-colored pat­
terns for banknotes, and i t  appears 
to be w ell  adapted for this pUl'­
pose_ 

We understand that the Rml' ian 
authorities have thirty-two of t l l t'be 
machines at work in St. Peters b\ 1 rg­
on their new issue of paper m o r. e )" ,  
and a l s o  producing bankn otes fo r 
the Chinese government. 

, ... :& 
Experllnentlng: on Smoke in 

Tunnels.  

The fire-escape is set abou t 2 feet 
clear of the building, and connec- A SflRAL SLIDE STEEL FIRE-ESCAPE APPLIED TO A SCHOOL. 

Prof. Mosso has been recently 
experimen ting on smoke i n  tun [) E'ls, 
the scen e of his  labors bei ng a 
l o n g  tunn el not far from Genoa, 
through which some 200 tra i n s  pass 
a d ay, leaving an immense amount 
of  sm oke. Two methods were tried ; 
first com prE'ssE'd air was used. Large 
cylinders of steel were filled with 
air an d com pressed to 750 pounds 
to the square inch. The cyl inders 
were 5 feet long and 2 feet wide and 
were stron gly built to resist the 
e normous pressure. 'rhese were 
placed in the tender of the loco­
motive. In passin g  th rough the 
tunnel the air was al lowed to escape_ 
The pure air blew back the smoke 
and purified the atmosphere. The 
sE'cond method was with com pressed 
oxygen .  This was allowed to es­
cape through the cylinders into 
the fires of the E'n gines, causi ng 
(�ornplete com b u s t ion, an d preven t­
ing the formation of dan gerolls 
gases as  WE'll  as making the air  
p urer b y  the addition of the oxy­
gen. The co m p ressed air m ethod 
i s  to be a d opted, as it is  cheaper 
f\,n d almost as good as the oxygen. 
O f  course the best solution would 
be to run the trains through the 
tunnel by electricity, as is done in 
Baltimore. 
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The Hornet's N est A gai n. 

To the Editor of the SCIENTIFIC AMERICAN : 

Though I am n ot a subscriber, nevertheless I am a 
freq uent and an interested reader of the SCIENTIFIC 

A MERICAN. An article on " The Hornet and its 
Home" appeared i n  the issue of April 8, 1899, and en­
listed my attention at once. The author, Mr. Hervy 
Laney, is  an earnest student of insect life, evidently, 
and a most p leasi ng writer. 

I make bold, howe ver, to disag-ree with one of the 
writer's statements. I n  t h e  sixth paragraph, concern­
ing the work of the parent hornet, he says : " Sh e  care­
fully p laces in the cell food enough to last the pupa un­
til it m at u res into an insect, seals it ovel' with a parch­
ment - like substance, beautifu l l y  white, evidently 
u n derstanding the law of the need of light for the 
development of the mature i nsect . "  I take exception 
to this on the score that the mother hornet does not 
com plete nor seal the cel l  containing the p u pa. All of 
the wh ite, tl"anslucent part and capping of the cel l  is  
made b y  the pupa itself. When it has reached the 
seal ing age, the pupa emits from its mouth a cl ear, 
viscid fluid which it plasters around the rim of its o wn 
cell, atop of the mother hornet's work. 

As the watery part of the fl u id evaporates, it  leaves 
the beauti f u l  white paper finish which is so conspicu­
ous and so charmi ng. Usual l y  the last fourth part of 
the cell is thus b u ilt up and capped by the tiny occu­
pant itself. 

My statement can be easily verified by taking a hor­
net's or a wasp's nest and hanging it in a place where 
no mature i nsect can reach i t, and yet a place t h at is 
warm enough to keep t h e . p upa alive. In a very short 
t i m e  the young insect can be seen worming its way 
do w n  to the edge of the cell and beginning the work 
of tem porary self-imprison ment. 

Altoona, Pa. H ENRY H OWARD STILES. 

Metal and W o o d  Railroad Ties. 

BY GEORGE E. W AL8H. 

The paper read before the International Rail way 
Congress, and published in the Bulletin of the As­
sociation, giving some new data about the relative 
merits of wood and m etal railroad ties used by t h e  
Liege-Li m b urg Railway, of Belgium, and commented 
upon in a recent number of the SCIENTIFIC AMERICAN, 

is interest i n g  in view of some modern experiments in 
this country with wooden sleepers. The fear that the 
supply of timber would soon become exhausted, and 
the price of railroad ties would as a consequence ad­
vance to an abnorw&l figure, has not in recent years 
troubled rai lroad com panies as . lll uch as it  did fifteen 
and t wenty years ago ; but in spite of  the fact that 
ties do not cost any wore to-day than they did ten 
y ears ago the railroads have not lost sight of the pos­
sible danger they may h ave to confront any day in the 
future. The drain upon the forest for s upplying- the 
roads with ties is an im portan t one. . Fully t w enty per 
cent of the total consumption of lumber is used by the 
rai l roads for their ties, telegmph poles, and stations, 
and as a larg-e proportion of this timber comes from 
the young, thrifty trees before they h ave reached full 
lll aturity the destruction is far-reach ing in its effect. 

The effort to economize in the matter of ties and tele­
graph pol!)s has been one of the features of modern 
railroad m anagement. Lately the Forestry Division 
of the Department of Agriculture h as instituted care­
ful experiments and research es for the purpose of less­
ening the forest destruction by the rai lroads. Until 
metal ties are substituted for wooden ones the drain 
u pon the forest will be enormo u s. In Europe, where 
lumber is scarce and high-priced, metal ties are in com­
mon use, but the fact that they have not fou n d  favor 
h ere is  due to the relative abundance of forests and 
the u nwillingness of American rai lroad companies to 
adopt an inferior substitute. When the perfect metal 
tie has been found,  the roads will quickly take it  up 
and m ake the fortune of the lucky i n ven tor. 

ThE' question of increasi n g  the durabil ity o f  ti mber 
is more important to the rai lroads than to any other 
class of con sumers. In the past the averag-e l ife of a 
tie in the U nited States has been a little less than seven 
years, and if this can be i ncreased to ten the saving to 
the railroads of the country would be enormoU!�. It 
takes u pward of 80, 000,000 ties to renew t hose worn out 
and decayed ; tliat is, the average of renewals needed 
for each mile of track each year i s  417 ties, or about 15 
per cent of all  the ties o n  the track. 

To increase the durability of the ties t h e  Forestry 
D i v ision h as made experiments which go to show 
t h at the time of felling the timber has much to do 
with the lengt h of the l i fe of the ties. Early winter 
cutting is recommended for various good reasons. 
T here is the minimum of sap in the trees then, and the 
weather is too cool for fermentation to get in, while 
the trees will seasou more slowl y and even l y. More­
over, trees cut in the sap are m ore l i able to the attacks 
of insects. The decay of wood is caused by a fungus 
which lives on the wood , and warm weather is favor­
able to the growth of this rot. Some woods are more 
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susceptible to the attacks of the fungus than others, 
but the little animals will in time inj ure the best tim­
ber, and cause what we call rot. When damp or sappy 
the fungus entel's the wood more readily than when 
d ry and cold. To prevent the fungus from attacking 
the ties it is recommended by the Forestry Di vision 
to paint the ties and poles with various compositions. 
A mixture made up of three parts coal tar and one 
part unsalted grease is considered one of the best com­
pounds for painting the n e w l y  cut railroad ties. Car­
bolineum, made of heavy tar oils freed of their volatile 
and heavy tar constituents, is a m ixture that many 
of the roads use for their ties.  This o i l  not only forms 
a protecting coat for the ties, but it  acts as an an­
tiseptic, penetrating the wood and killing the (ungi. 
By adopting these various preservatives some of the 
roads have i ncreased the average life of their ties from 
seven to eight and nine years. 

In the East the bulk of the railroad ties are cut from 
second gl"Owth tim bel'. T h e  specifications of the roads 
demand that only one tie shall be cut from each tree, 
and this method secures the choicest ties, but i t  de­
nudes the forests rapidly. As only strai ght, perfectly 
developed trees are selected for ties, the woods are left 
with only the small inferior trees. This does not im­
prove the looks of the forests, nor does i t  promise 
much for the future. It is only a question of time be­
fore al l the good trees suitable for ties will be cut down, 
and the supply will b e  reduced so that metal s ubsti­
tutes will have to be found. 

Substitution of wood for ties has already undergone 
a great c hange. Originally the chestnut was consid­
ered the finest tree for supplying railroad ties, b u t  for­
ests of chestn uts are scarce in all parts of the cou ntry. 
Oak and pine have both succeeded the chestn ut. Of 
the 80, 000, 000 ties used for ren ewals each year, about 
45, 000, 000 are cut from oak trees, 12, 500, 000 from pines, 
3, 500,000 from chestnut, 5, 000, 000 from cedars, 2, 500.000 
from h emlocks and the tamaracks, 2, 500, 000 from red­
woods, and 1 , 500,000 from the cypress trees of the 
South. Thus the oaks furnished about 60 per cent of 
all the ties cut annually. The use of the pine trees of 
the South for railroad ties i s  rapidly increasing, and 
when the turpentine or pitch is left i n  them they last 
as long as many of the h ard woods. This  pitch acts 
as a natural preservative. 

When the ties are cut they have to be piled i n  n eat 
square heaps according to a system that has been 
found to give the best results. Careless piling of the 
ties has cost the railroads thousands of dollars in the 
past, and now they all  insist upon proper piling. This 
consists in putting not more than fifty ties in a heap, 
and arranged in a square so that each tier contains 
from six to n ine- ties, separated from each other by a 
space equal to the w i dth of one tie. The next tier is 
made up of one tie at each end, placed crosswise, so 
that the ties are all separated from each other. By 
this method the wind circulates freely through the 
piles, and causes uni form and slow seasoning. 

Railroad ties are both sawn and hewn. The former 
can be had more cheaply, but the latter last much 
lOD ger. Some roads claim that the hewn ties will  last 
from one to three years longer than the sawn ties. 
The rougher surface of the sawn ties collects the water, 
and thus gives the fungus a better opportunity to 
grow. Nevertheless, the amount of w aste of l u m ber 
n ecessary to make the hewn ties often more than 
counterbalances this difference in the cost. 

There is a great diversity in the number of ties used 
to the mile on the different rai lroads as wel l as in the 
size and quality of tim ber. T h e  New York, New 
Haven and Hartford road use 2, 800 ties to the mile, 
three-quarters of w h ich are chestnut a n d  one-quarter 
oak, while some roads use · as few as 2, 000 to 2, 500 to 
the mile. O ver 60 per cent of the ties are cut 8 feet 
long, 12 per cent 9 feet long, and the rest 8� feet. 
T h e  9-foot t ies are used chiefly by the Southern and 
Gulf  group of rai lroads, where pine tim ber is very 
abu ndant and cheap. T h e  New England roads have 
their ties cut from 5 to 6 inches in t h i ck ness, while the 
Southern roads seem to prefer 7-i nch ties . The width 
of the ties likewise varies from 5 and 6 i nches i n  New 
England to 8 i nches in the Central Northern and the 
Southern roads. 

The tendency to economize on the ties in the East 
is thus apparent in the size of the sleepers selected, 
while in the Southern and Western States where tim­
ber is  plentiful th ere is no such attempt to red uce the 
width, length, and thickness of the ties. The den uda­
tion of the forests in the East has made it difficu l t  
work for the great railroads t o  secure a l l  of the ties 
they require for ann ual renewal of the roadbed. Most 
of them have exhausted all of the available ti m ber 
along the line of the track, and with the exception of 
a few scattering lots cut by farmers and small wood 
owners the ties h ave to be brought from long distances. 
One of the i mportant phases. of the coast trading busi­
ness of our l umber ships is the carrying of rai l road ties 
from the woods of Canada to New York and Boston. 
Cedar ties are now brought in large quantities from 
New Brunswick and the woods of Mai n e  to this city. 
This white cedar makes pretty good ties, and its ab un­
dance makes the ties cheap. The lumber schooners 
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come from New Brunswick by way of the Bay of 
Chaleur, the great shipping point for cedar ties, and 
they are delivered by cargo lots at 30 cents apiece. 
Hundreds of thousand of the ties are shipped by rail 
and d elivered to the Ne w York and New England 
roads at the rate of $12 per thousand feet, board mea­
surement. Besides w hite cedar ties from the woods of 
Maine and New Brunswick there are smaller lots of 
chestnut, oak, tamarack, and hemlock sent down. 

One of the greatest innovations in recent years has 
been the trade in Southern pine trees. An immense 
business has developed in the South in cutting and 
shipping railroad ties to various parts of the cou ntry. 
These pine tie!; are both hewn and sawn, and they are 
shi pped north in immense quantities both by rail and 
boat. The pine ties do not last as long as oak or chest­
nut, but tiley are cheaper, and the supply seems al­
most i nexhaustible. It is probably the discovery of 
the value of the Southern trees for maki n g  railroad 
ties that prices h ave been kept down in recent years. 
I n  some local ities ties are actually cheaper to-day than 
they were five, ten or fifteen years ago. 

• .  e, • 
Preparation of' R ubber f'rom t h e  Leaves of' the 

Rubber '''ree. 

The French consul at Singapore, M. Jouffroy 
d'Aabns, in his report lately presented to the Minister 
of Commerce at Pari!', gives some interesting i nforma­
tion relating to the rubber industry as carried on in that 
region, and especially that relating to a new process for 
its extraction from t he leaves of the rubber tree. 

Experimen ts h ave already been made in this direc­
tion within the last few years, and a new industry has 
thus arisen. The leaves of the rubber tree, principally 
that variety known as the Isoandria Hookerii, are ex­
ported in the dry state from Singapore, Sumat l"a, 
Borneo, etc. 

T hey are pressed into bales of 150 to 200 kilogram mes 
and Bent to factories in Europe, one of which is  at 
Brusse ls, another at Orleans, France, and a t hird n ear 
Paris. In considerin g  the question, M. d'Aabns con· 
cl udes that it is not probable that a good quality of 
rubber is  to be obtained by the process of treating th e 
d ry leaves, for the following reason. Being a vege­
tabl e  gum of extreme sensitiveness, it is subject in its 
n atural state to modifications and c hanges of struc­
ture upon a prolonged exposure to the air. This oxi ­
dation, in the case o f  t h e  g u m  o r  t h e  leaves containing 
it ,  is carried on rapidly upon contact with air, and in 
consequence its d urability and solidity are diminished, 
and many of its most valua ble properties are lost. It 
thus becomes of little value as an insulator for wires or 
cables. Thus the gum ex tracted from the dry leaves is 
of an i nferior quality, and especially so, as the Euro­
pean works treat these leaves by chemical processes, 
all of which tend to destroy its structure. T h e  pro­
duct so obtained may, iDdeed, be used for various 
purposes where a first-class quality of rubber is not 
required. 

The question then arises whether or not it is possi­
b l e  to obt,ain rubber of the best q uality by treatment 
of the leaves. This problem has been studied for sev­
eral years at Singapore, under the supervision of the 
French government, b ut, until recently, without suc­
cess. It has been found that the leaves must be treated 
whil e green, and by other than chemical processes i n  
order to avoid oxidation a n d  changes in structnre. This 
problem has at last been solved by M. Ledboer, form­
erly professor of physics at the Sorbonne, and his pro­
cess is eminently practical and easily worked on a com­
mercial scale. M. d'Aabns has visited his plant and 
has seen the process of extraction of rubber from the 
fresh leaves carried on with success. The inventor has 
recently made a contract with a large compan y-th e 
English Extension Company-for the use of his pro­
cess, and a Dutch company h as lately been formed to 
carry out the process i n  a part of the Dutch East 
Indies. 

As the collected fresh l eaves should be treated on the 
spot,  to avoid the bad effects of drying, the plan t m ust 
be in the neighborhood of the forest. It  has been foun d  
that t h e  rub ber p l a n t  may b e  cultivated, a n d  p lanta­
tions formed which will  yield a g-ood pro d u ct of l eaves 
i n  their fifth year, whi le, on the other hand, the trees 
do not furnish sap by boring until their fiftieth to 
seventy-fifth year. 

It is esti mated that a suitable plant could be in ­
stalled for about $30, 000. This may easil y be erected 
under the su pervision of an engineer with the hel p of 
native labor. 

Duri ng the first fi ve years, while waiting for results 
from the plalltation , leaves could be obtained by con­
tract with the natives, who wou ld collect them in the 
forests. After five years, an i mportant production of 
leaves from the plantation would furnish an addition 
to the total, and after ten years the p lant would be en­
tirely independent of the n atives, the whole amount of 
leaves being o btained from the plantation. A large 
company is now in formati on at Rotterdam, which 
will, n o  doubt, secure a monopoly for the Dutch pos­
sessions in Horneo and for Sumatra. It is estimated 
that the annual ex{>ortation from these regions equals 
3, 000 tons. 
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Science Notes. 

At a recen t  flower show in England some sweet pea 
vines were exhibited w hich were grow n  frolll seed 
taken from the tomb of an Egyptian mummy buried 
som e  2, 000 years ago. The blossoms were of a delicate 
p i n k  a n d  w h ite and were less than t h e  ordinary size. 

Mr. Spen cer, an aeronaut, together with a com­
panion, left the Crystal Palace, near London, and 
lan.1 .ed between Treport and Dieppe, France, on J u l y  
20. In crossi n g  the Channel they were obli ged t o  
t h row o u t  everyth i n g  to prevent their fal l i n g  i n  the 
water ; eyen their  an chor was a b an doned. The balloon 
t h e n  attained an altitude of 12, 000 fee t.  

A C h ilean snake charmer was recently bitt�n b y  a 
G i l a  monster w h i l e  giving a performance at Coney 
Island . The wound was drt'ssed by a doctor, who tied 
a t igh t  ban dage abo u t  the wrist, (iI'awi n g  out t h e  
poison. The snake charmer h ad tied a tight com press 
ahout his thumb. This probably prevented the poison 
from spreading through t h e  system, and u ndoubted l y  
saved h is l i fe .  T h e  b i t e  o f  one of these suakes usually 
resu lts fatally. 

Th ere i s  one department of the Ill unici pal govern­
ment of New York w hich does not cost an y t h i n g  an d 
i n to which polit i cs do not enter. This is  the M u n i ­
c i pal A r t  COlll m ission, which passes u pon the artistic 
m erits of all  paintings, statuary and other works of art 
o ffered to the city. The com Illiss ioners serve without 
salary and they are their ow n  clerks. They pay no 
office rent ,  meeting at their  offices and houses. O w i n g  
t o  a wise pro vision o f  t h e  n e w  ch arter, t h e  Mayor 
i s  compelled to sel ect the mem bers from a list prepared 
b y  an association of art soci eties called the " Fine Arts 
Federation, " so that it is strictly non-partisan . 

A large percentage of the flowers which are ex h i b ited 
at horticul tural shows show the results obtained 
by crossing different varieties, so the deficiencies i n  
one may b e  m ade good by t h e  v i rtues o f  another. T h e  
Department of Agriculture is  studying h o w  to obtai n 
orange trees that possess greater hard i n ess, and at the 
salli e t ime prod uce a delicious fruit .  T h e i r  efforts 
have been crowned with s u ccess. T h e  sweet orange 
was crossed with t h e  Japanese orange, which resu lted 
i n  the prod uction of a hybri d that i s  m uch h ardier 
than the ordi nary sweet oran ge. The d epartment i s  
also experi ment i n g  with crossing sea islan d cotton 
with u pland cotton,  and the pineapple has also been 
the su bject of experimen t. 

It seems we have at la�t a septic d u el i n g. Accord­
ing to T h e  Medical Ne ws, in a recent Paris d uel ,  
when ever t h e  s w ord of one of the gentlemen who 
sought this foolish manner of settling their  di ffer­
ences touched the gro u n d ,  the d uel was instan t l y  in·  
terrupted u n ti l  the blades were thorough l y  sterilized 
by passi n g  through the flame of an alcohol lamp. 
·What is speci ally feared is  t h at the s words may become 
contaminated with the baci l l u s  of tetan us. A French 
surgeon has issued a book giving regulations for the 
proper conduct of a s urgeon when su mmoned to a 
duel .  The most rigidly surgical steri lizat ion of the 
d ueling swords i s  recom men ded, and their careful  pre­
servation in the state of most absolute asepsis until  
they are h anded to the d ue l ists. 

For the first time the Census B u reau i s  to have a 
home of its o w n .  Heretofore it has been impossible to 
accommodate u n d er one roof the clerical force reo 
quired to perform the great amount of work i n volved 
in taking the census. At the 1800 census it was neces· 
sary to occupy nine or ten b u i ld i ngs in d i fferent parts 
of Washington in order to find otnce room for the cleri­
cal force. '1' h e  new b u i ld ing w i l l  cover two acres of 
ground,  and will be situated at the corner of First and 
B Streets, N .  W·. , ·Was hington. The main b u i l d i n g  
w i l l  be one story h i g h ; the ad ministrative w i l l  b e  t w o  
stories. The b u i ld i n g  w i l l  accom modate a force of clerks 
n U Ill berin g  2, 000 to 2, 500. A considerable portion of 
the space avai lable w i l l  be needed for printing. T h e  
b u i lding wi l l  b e  o f  brick, plain b u t  su bstantial . It i s  
expected t h a t  t h e  b ui lding wil l  be read y for occu pancy 
scon after the first of Jan uary, 1900. 

Notwithstanding the very severe edicts w h i ch have 
been pas"ed in Italy to keep masterpieces of art fro m 
bei ng alienated, the " C h igi  BotticeJ l i " was recentl v 
sold for $63,000. Under the Pacca edict t h e  p ict u r� 
cou l d  not be sol d  by auction. T h e  result  was that 
Prince Chigi  h eld an informal " sale " at his h o use, i n  
which there was n o  auction, but m erel y a " competi­
tion " among bu yers to see w h o  would offer the most. 
It is difficult to see w here i s  t h e  d i stinction. Accord­
ing to law, the p u rchaser sent his card to the Minis try 
of Public I n struction, stating that h e  w as the pur­
ch aser of the Botticelli . The offici als informed him that 
his declaration Ill Ust be made o n  stamped paper. The 
buyer complied with these conditions, but  all  the t i m e  
the picture w a s  traveliug toward the frontier i n  t h e  
bottom of a trunk. It w a s  found t h a t  the visit ing 
card was false and that the document on stam ped 
paper was also false, and the buyer h as not been h eard 
from since. S ignor Baccelli  is  a good executive, and 
wil l  undoubtedly make trouble for some one f@r this 
scandalous transaction. 
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E n gineering Notes. 

The American Line steamer " Paris " left Falmouth 
on Au gust 14, u nder her o w n  steam. 

Emperor Wil l iam visited Dortm und on August 11,  
an d opened the Dortm und- E m s  Canal,  

A D e  Laval stearn turbine motor has been used i n  a 
slate m i n e  for r u n n i n g  a ventilating p lant. The h igh 
speed of the turbine is redu ced by m eans of proper 
gears, so that the actual speed of the fan is about 1 , 000 
revolu tions per m i n ute. 

Notwithstanding an i n crease of the outputs of all  
products of Baku, Russia, about 200, 000, 000 gallons of 
petroleum i n  a total of 2, 000, 000, 000, t h e  average whole 
output per well  has fallen frolll 225 gal lons i n  1806 to 
190 i n  1808. This would apparently i ndicate a per­
manent weake n i ng of the wells. 

The British steamer " Puritan " sailed from Phi ladel­
phia on August 12, w i th a large cargo of rail way m a· 
terials, i n  fact the l argest cargo that has ever been 
taken from any port of the U nited States. She took out  
forty Bald w i n  locomotives and tenders, and eighteen 
steel bridges for t h e  C h i n ese Eastern Rai l road, in addi­
tion to several tons of miscel laneous cargo. Another 
steam�r wil l  leave in a fe w weeks with a s i m i lar 
cargo. 

T h e  n u mber of fail ures from all causes in automatic 
block signals as com pared with the total nUlllber of 
movements of each s i g u al does not exceed more than 
one i n  30, 000. says The Rai lroad Gazette. I n  case of 
fail u re of a � i gnal i t  cau ses a stoppage of the train u n ·  
t i l  t h e  cause can be ascertai ned.  T h e  fail u res which 
are ent i rely erroneous, that is to say, w h ich make a 
signal s h o w  safety when it ought to s h o w  d anger, are 
lE SS than one in a m i l l i o n  moveIll en ts. T h is is a far 
better result than can be obtained from any system of 
b lock si gnals depending upon h u man agency. 

'J' he Navy Department has rece ivE-d from the agent 
of Vickers & Maxim,  of England, reports of the trials 
at the com pany's proving ground of the n e w  6 · i nch 
quick-firing gun and mou nting man u fact u red by t h e  
compan y for the navy. T h i s  gnn was ordered by the 
C h ief of Ordnance of t h e  Navy a year ago. In the re­
cent trial a num ber of ch arges of cordite were fired 
with very satisfactory res u l ts. The rate of ten rounds 
per  m i n ute was obtai ned. This gun h as been adopted 
by the British Adm iralty, a n d  t h e  U nited States re­
cently purchased the right to use its mechanism. 

T h e  Gru son Iron Com pan y, of N e w  York. w hich 
was recently incorporated, has acq u ired the excl usive 
right i n  the U nited States to man ufacture chilled cast 
iron rotating turrets and other c h i lled armor construc· 
tion for coast defense and also all  the rights for the 
manufacture of port g u n  carriages and all  machinery 
connected therewith. According to the contracts, the 
Germ an all ied firms of Krupp and Gruson are to fur·· 
n ish al l possible i n formation and ex perience req u i red 
i n  the process. A large plant will be constructed at 
some poi n t  w hich h as not yet been determined u pon. 

W orklll e n  who are e ngaged in d igging a tren ch in 
Pari, Ro w, New York city, i n  front of the Federal 
bui ld ing, have unearthed a section of the first water 
main ever laid in the city, being one of those put down 
by Aaron B urr's company. C lay p ipes were at first 
used, but the expense of their man u fact ure was so 
great that they cou l d  not be used, and chestnut logs 
were substituted. T h ose w h idl have been u n earthed 
were found to be in good condition. We have on an­
other occasion descri bed the interesti ng water tan k by 
which Aaron B u rr's ban king company obtained its 
franch ises. 

Bearing on the question of  standard ization i s  t h e  
u niformity i n  scre w thread s, a n d  Continental papers 
are now referring to the success of the movement in­
auglll'ated i n  1895  and concl uded last  October, w i t h  re­
gard to the Conti nental solution of what bad been a 
great difficulty. Last winter a conference of re presen­
tative mach ine m akers of France, Italy, S witzerland, 
and Germ any was held at Zurich, when i t  was a greed 
that gages and th reads should be sti p u l ated in m i l l i­
meters i n stead of the E n g l i sh i n ch, and we n o w  learn 
that the p lan is proving m ost acceptable. Hence an· 
other reason for the adoption of the m etric system by 
the engineers and man ufacturers of this co untry.­
Industries and Iron.  

Fh'e h u n d red lIlen were d i scharged f ro m  Cram ps' 
s h i p-yar d, P h i l adel phia. on August 15, and last week 
300 were also d i scharged. It is not on acco u nt of lack 
of work, but lack of steel. and i t  i s  l i kel y that 1 . 500 
more w i l l  be dropped w i t h i n  a week. There are large 
q u antit ies  of material at the yard but i t  does not com e  
i n  the ordel' w h i ch i s  req u i red for use. Several shi p­
yard s on the lakes h ave had to close entirely because 
they cannot get the steel they want. Of course, ship· 
b u i l d i n g  does not m ake auy great draft u pon the steel 
prod uct of t h e  cou nt ry, for it is  esti mat ed that. only 
about three per cent of the steel  m an u faetu red goes 
into ship-bu i l d i n g. T h e  P ressed Steel Car Company, 
which requ i res (j)Ne thollsand tOilS of st.eel a day, can­
not get more than s ix h un d red tons. All of the steel 
mills  are far behind in their ord ers, and it will take 
some of them many Illonths to fill their orders. 

1 35 
Electrical Notes. 

In some places trolley companies are culti vating 
strips of l aw n  between t h e  tracks, producing a most 
p lea�ant effect. The E lectrical Re view rem arks that 
grass in the streets is now a sign of progress rather 
t h a n  of retrogression. 

A South Side church in Chicago has a steeple on 
which arc lights are placed. The lam ps are 225 feet 
above the level of the street, and, as it might b(� 
imagined, produce an excellent effect an d serve t o  
effectual l y  advertise the ch u rch. 

A corres pondent i n forIlls us that on the M i l wall kee­
Waukesha electric l i n e  air brakes and air wh istles have 
been used with m uch s uccess. The distance of twenty 
m i les is  made i n  fi fty-five minutes, so that th ere i s  
n e e d  for effective b rakes an d whist les. We n oted a 
short ti me ago that they were to be app l ied un the cars 
between St. Paul and Sti l l water. 

There are t wo electric t ram ways in operation in Hol­
land . One is  froUl Vaals on the German frontier which 
is only half  a Ill i l e  in length,  and the l ine frolll The 
Hague to Scheveningen is  some what over s ix  miles. 
The cars are actuated b y  accuUl u lators. as the trol l e y  
�ystem is  forbidden. Holland i s  a co u n try of sh ort d i s­
tan ces, and it ought to be an ideal location for tram· 
ways. 

T h e  Bal d win Locomotive Works, of Phi ladel p h i a, 
have recently constru cted two electric  locolllotives for 
the I l u perial Government of Japan, w h ere they will be 
u�ed i n  the coal m i n es. T hese are the first engines of 
the ki nd w h i ch h ave been exported from America. 
Their  height from the rai l ,  excl u s i ve of the trolley, is  2 
feet 10 i n ch es ; width,  4 feet 2 inches ; len gth oyer end 
bum pers, 1 1  feet 8 inches. '1'he locomotive cOlllplete 
weighs 12, 050 pounds, and is  of twenty horse power. 
I t  h as a speed of 8 m i les per h our. 

I n  Germany electric plowing cOlIlpares favorab ly 
with steam plowing as regard s expen ses. '1'hp. cost 
of electric plowing i n  heavy soil w i th d eep c u l tivation 
i s  from $11.  25 to $14. 25 pel' acre, w h i l e  steam plowing 
costs $2 1. 25 per acre. '1'he mechanism used o n  the 
royal fanDs in Prussia consists of a motor wagon con­
tai n i n g  a motor driving the w i u d i n g  d nl Hls, and thp 
motor lIlay also be coupled to the driYing wheels of 
the wagon to give i t  the p roper advance at the end 
of each traverse of the plow. '1' h e  depth of t h e  furro w  
is  8 to 10 in ches and t h e  speed of plo w i n g  is abou t 3 
feet per secon d .  

We have alread y referred t o  the offer of President C. J. 
Glidden of the Erie Telephone and Telegraph Company 
of a mi l l ion dol lars for  a telegraph repeater and tele­
phone quadruplex. He has recei ved a l arge n u mber of 
l etters, and h e  states that many persons h ave entire l y  
misu nderstood the offer, a n d  in ferred that t h e  sum is to 
be set aside to be used by inventors to assist t h e m  i n  
their efforts t o  produce such a device. T h e  offer i s ,  how­
e ver, only for a perfect device f u l ly covered by U n ited 
States patents which are to b e  assigned, the instruments 
when used on telephone circuits to prod uce the same 
resu lts, telephonically speak i n g, as the  telegl'aph re­
peater and quadruplex in the workings of the telegraph 
circuit. 

Some interesting experiments were recen tly  carried 
out at Newbury, En gland, in  wireless telegraphy an d 
by mean s of the Hertzian waves. Accord i n g  to The Eng­
lish Electrician, the first experimen t consisted i n  blow­
ing up a m i n iature po wder magazine at a d i stance of 400 
yards. A balloon fitted with wi reless signali n g  appara­
tus then made an ascen t and contin uous signal i n g  was 
carried on bet ween the bal loon and the ground.  Small  
cartridges of guncotton suspended from the balloon 
car were also fired frolll the ground w h e n  the bal loon 
was a long distance away. These experiments demon­
strate that the explo�ives can be read i l y  fired at a con ­
sid erab le d istance by means of Hertzian wa ves, and 
secondly,  with proper precautions, wireless s ignal i n g  
can be carried on i n  t h e  n eighborhood of s u ch explo­
sives, even though they are i n  a condi tion to be fired by 
more Hertzian w aves than those u sed for the sign a l i n g. 
The experi men ts are not regarded as of llI u c h  val  "I e  
by anot her Engl i sh electri�al journal.  

E l ectric ity would be a great adyantage to the fann el' 
if i t  could be readily obtained.  and it  would be i n tel ' _  
esti n g  if  some farmer of means wo u l d  i n stal l a fi l J p  
electr i c  p l a n t .  Of conrse, i t  is useless to expect t h a t  
t h e  majority of the farmers wi l l  e v e r  a d o p t  any elec­
trical plant, o w i ng to the very large expense of such 
install ation. Electricity would prm'e very useful in  
plowing. and many experiments have been made. b u t  
l i ttle h a s  been d o n e  except to substi t u te elect ricity for 
steam power i n  c )nnection with machi n e  plows a l read y 
i n  use. ·Wh ere electric power is avai l a b l e, it is posf'i ' 
ble to instal l at a m oderate cost a system of l ight rai l ­
ways connecting the various bui ld i ngs and fields,  so 
that most of t h e  haul ing can be done by p :> w er. In 
stacking hay i n  large barns electric power wou ld prove 
very useful. Mach i n m'y around the farlll is  usual ly 
distdbuted at a n u m ber of poi nts, [01' i nstan ce, h ay 
cutters wi l l  be in one pl ace, pumps in another, etc. , 
b u t  with electricity at hand, all  the machinery can be 
run by isolated motors. 
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THE TRANS-SIBERIAN RAILROAD . 
:BY HENRY ]-IICHELSEN, SECRETARY NATIONAL IRRIGATlON CONGRESS. 

The results of the operations of the Trans-S i berian 
Railroad for the year 1898 are said to be enco uragi ng 
to the Russian government. In i ts present u u fi n ished 
state the traffic llluSt be strictly local. A n  anal ysi� of 
the government report shows that the country through 
whieh the line runs, though at presen t  undeveloped 
a n d  subject to the rigors of the climate on a prairie 
sloping to the Arctic Sea under the fifty-first degree of 
latitude, i s  still  capable of prod ucing great crops of 
grain ; that it has fine forest resources, that live stock 

lllay flourish in it, and that coal has been fou n d  suffi­
cient for the p u rposes of the rail way and the popula­
tion which may settle on the lands contiguous to it.  
Therefore, the rail way may be expected, when finish ed, 
to become a factor in the comm ercial business of t h e  
world, e v e n  if  its t h rough traffic is n o t  considered, b y  
the openi n g  u p  of the riches of t h e  hitherto u n known 
continent which it  is  destined to make accessi ble. 

The length of the road with its projected extensions 
is  so great that even Americans, who are accustomed 
to deal with large distances, will have some difficulty 
in comprehe n d i n g  the scope of this u ndertaking. The 
longest continuous line on the North American con t i­
nent  is the Canadian Pacific Rail way. Its main line 
from Montreal to Victoria is  2, 990 miles i n  len gth.  
T h e  located l ine  of the S i berian rai l way, from C hel­
jabinsk to V ladivostock, is 4, 776 miles ; the b ranch 
th rough the recently acquired territory of Manch uria 
to Port Arth u r  will be 1, 273 m i les ; so that the syste m 
w i ll commence, before any feeders are b uilt, with 6, 000 
mi les of track. The d istance from Vladi vostock to S t. 
Petersburg wil l  be nearly 6, 700 m i les. The distance 
from Port Art h u r  to the harbors of the North Sea, on 
th e  estuaries of which the E uropean trade with Eastern 
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For fully 600 miles the line 
traverses an excellent agri­
cultural country, produc­
ing all  kinds of grain i n  
abundance. The 300 miles 
west of Tomsk run through 
a fine stock country con­
tai n ing many small lakes 
of slightly brackish or alka­
line water ; 200 m i les east 
of the main stream of the 
Obi River the country i s  
h i l l  y ,  heavily t imbered, 
and cut u p  b y  many small 
s t r e a m s. The c e n t r a l  
d ivision c o  m m  e n c e s at 
Tomsk and extends to 
Irkutsk, through a barren 
upland, climate and soil 
alike f o r b i d d  i n g  settle­
ment. The third section 
crosses the Baikal Lake, 
and extends to M isorskaia. 
From this point to the 
Amoor section, the road 
passes its summit to drop 
down into the Pacific slope, 
r u n n i n g  along the old 

The Railroad Along the River Zouriazan. 

Chinese frontier, touching Kiahta-the empori u m  of 
Russo-Ch i nese o verland trade-th rough a co u ntry rich 
in gold, si lver, copper, and iron, prod ncing even now, 
with antiquated machinery, some fifteen III i l lion& of 
dollars worth of gold annual ly. The A nlOor section 
extends east ward toward the Pacific, approximately 
1,600 m iles. This is  the district from wh i ch t h e  great­
est retu rns may be expected agricult urally. It is well 

On tile Banks of the River Simm, near the Miniar. 

timbered, contains large 
bodies of alluvial lands and 
its climate is  tem pered by 
the proxim ity of the Pacific 
O c e a n .  T h e  next., the 
Ossoori section ,  extending 
south w ard to the terminus 
at V l a d  i v o s t o c k ,  r u n s  
through a h illy country fi t  
f o r  agricultu ral a n d  stock 
raising p urposes, and rich 
in e x  c e l l  e n t bitum inous 
coal . 'l'he branch w h ich 
runs through Manchuria 
passes through a thickly 
settled farming country ; 
it leaves t h e  Kh ingan 
Mountains to the west and 
crosses the m any streams 
flowing i nto the Soongaree 
River, reach ing t h e  fine 
h arbor of Port Arthur, 
which, being ice free the 
year aronnd, will ,  it is  safe 
to say, rival Hong Kong at 
no d i s t a n t  day. Port 
Arth u r  is destined to be­
come the great cit.y of Si-

Liverpool via Cape Horn, not all rail by way of New 
York. In general it Illay be heJd that agric u l tural sta­
ples cannot stand a railroad haul of over 2, 500 m iles. 
The greater part of the i mport and export trade of East­
ern Asia is in the hands of the western European na­
tions, taking its way through the Suez Canal . The 
sched ule  time of the North German Lloyd's steamers 
between Bremen and Shanghai is 46 days. Its tariff 
rates are less than $6 pel' ton or cubic meter of room to 
Shanghai or Port Arth nr, $6. 25 to $8. 75 to Yokohama 
and Hi ogo, and $8. 75 to $ 1 1 . 87% to Nagasaki. Between 
London, Liverpool, and other English harbors and Asi­
atic poin ts, the freights are a l i ttle less than is charged 
to and from German ports. This means, practically, 
that in  the competition for through freights, the Trans­
Siberian Railway may n ot cope w ith the steamshi p  l ines 
to E u rope, e ither in rates or time. For, assuming the 
adoption of the European classification, with its tariffs 
rnnning from 0 '47 to 2 '35 cents per 1 , 000 kilogrammes 
per ki lometer, we have a rate per ton of t h e  lowest 
grade of freight  for 7, 000 m iles of over $200, which is  
prohibitory. As to the time, we must consider the ne­
cessity of a transfer from the Russian fi ve-foot gage 
cars to the standard gage cars at the European fron­

tier, and also the physical condition of Russian rai l ·  
ways i n  general. Rail road Illen w i l l  con cede that on 

crow ded, single-track Asiatic rai l ways a freight train 
wi l l  do well if it makes 240 kilometers, or 150 m i l es, a 
day, for many consecutive days, taking i nto consid era­
tion the l iability to accidents, delays by reason of ac 
cumulated traffic from opposite directions, and the un­
certainties incident to an Arctic climate. At any rate, 
this is the standard adopted by other Russian roads, of 
which Mr. Poultney Bigelow says that " an express 
train means a train that does not carry cattle and oc­
casionally attains a speed of 25 mi les an hour, " and 
where the adaptability of the inferior administrative 
officials to the requirements of modern railway service 
has not, as yet, been demonstrated. The time, there­
fore, between Vladivo stock and Hamburg, under pres­
ent conditions, will  be about the same either by rai l 
or steamer, with t h e  ad van tage of u n i n terrupted 
passage and fragmentary rates i n  favor of the latter. 
For east bound freights from the interior of Asia to 
the United States or Canada there will be bnt littll' 

,'. " i a  is cen tered, is, approxi m ately, 6, 900 m iles by the 
nearest route. 

The S i berian Rai l way is, like all  Russian roads, of a 
five foot gage. It is constructed after the manner of 
A lllerican 'Vestern rai l ways, single- tracked, gravel­
bal lasted, where ballasted at al l ,  with Howe truss 
brid�es over the smaller waterways, and steel bridges 
across the large rivers. T h e  watershed of  the cou ntry 
ea�t of the  U ral Mountains is from south to north for 
more t h an 3, 000 m i l es, which means a northern expos­
ure entai l i ng more severity of climate than is  known 
on the rai l w ap of the  United States and Canada. 
The rivers h ei'e are deep, full flowing streams, the 
all U \' i al bottoms of w h ieh necessitate large spans and 
make i t  desira b l e  to have as few bridge piers as pos­
sible. Float i n g  ice is in the ri vers for abou t  seven 
m o n t h s  o f  the yeal·. 'l' h e  br idge at the Ish i m  has 
open i n gs amou n t i n g  to 700 feet, that at t h e  Tobal 1 ,400 
feet, t h at at the htish 2. 100 feet ; and the b ri d ge over 
the Y ellesei hl;ts a total length of j ust u nder 3, 000 feet. 
Lake BaIkal is t rave rsed by a steam ferry for a distance 
of some forty Ill i les. Forty bridges. each over 200 feet 
long, cross the tributaries of the O b i  Ri\'er between 
Om�k and I r kuts k .  East of Baikal the road passes 
into the valley of the Amoor River, bridging water­
ways r u n n i n g  from north to sonth. A fter spanning 
the A moor at Khabarovka by a steel bridge some 5, 000 
fept in length, it t u rns abruptly to the south toward 
V l ad i vostock, r u n n i n g  to the east of. the r ivers skirt­
ing the Khenden-a-Lin Mountai ns.  The total length 
of water crossi ugs bet ween Cheljabinsk and Vladivo­
stock is  given at 30 ' 1  m iles exclusive of the forty miles 
of ferry ; the snow sheds and fences at 565 m i les. 

The western section exten ds from Chelj abinsk on the 
E u ro pean frontier to Poch i tanka, 1, 080 miles. It runs 
for 880 miles over a h i gh l an d  plane so level that the 
dbtance exceeds an air l ine b y  only 2Yz pel' cent. There 
are tangents on this division of 50, 62, and 86 miles. 

beria. The fertile  terri­
tory tri b u tary to the Siberian Railway propel' is equal 
in size to Germany, Austria, BelgiulIl, the Netherlands, 
and Den mark combined. T h i s  terri tory i s  capable, if 
once peopled, of sustaining a railroad out of the local 
traffic it wil l  prod nce. The long stretch of 1 , 500 m i les 
extending from TOIllSk to t.he head waters of the AnlOor 
i s  perhaps the only distance on the line of the road 
wh ich a Western rai l w ay man would consider difficnlt 
to han dle s uccessful-
Iy as regards revenue. 
But this u p l a n d  
country has not been 
explored, and there 
is a possi bility of its 
becoming a mining 
country of great i m­
portance. 

T h e  transportation 
p r o  b 1 e m of t h e  
T rans-S i berian Rail­
way is a peculiar 
one. The products 
w h ich i t  Illay expect 
to carry are what 
Americans w 0 u I d 
cal l  l o w-grade freight 
- g r a i n ,  are, l ive 
stock. and timber. 
To transport these 
articles from the in­
terior of Asia to the 
markets of the world 
I l)ust ell  tail too long 
a rail road haul .  It 
may be pointed out 
that C a I i f o r  n i a 
w heat is carried from 
San F r a n c i s c o  to 

West Siberia Railway--Bndge Over the Irtish. 
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The mere construction of a line of 

rai l way extending communication be­
t ween the ports of the Pacific and 
thosfl of E uropean Russia would h ave 
been com parat ively an easy achieve­
ment. The b u ilders of the road had 
immeasu rably more than this  to ac­
com plish.  T h ey had to make a scien­
t i fic exploration of half a con ti nen t, 
to drain swamps, u t i l ize peat bogs 
for fuel .  lay o u t  irrigation ditches, d ig 
wel ls.  pro\- ide for  the housing, feed­
i n g. anti h ealth of i ncom i n g  sett lers 
and their  ani mals.  to el-ect school 
houses, bring in agricultural teach ers 

to show t h e  immigran ts how to plant. 
water, and raise crops fi tted for soil 
and c l i m ate . make co u ntry road s and 

b r i d ges, arran ge r u ral llIail  faci l i ties, 

Movement of Trains on the Ice near the 13ridge over the River Irtlsh. 
an d a lIl u l t i p l i c ity  of other t h i ngs 
about w h i c h  an A m erican rai lroad Illan 
h as not  to t h i n k. 'l' h e  construction of 

d e m a n d .  Siberia, Canada. and the States of  the 
U n i o n  raise products of the sam e  kind, making an in­
terchange u n l i kely to occur. We are therefore bound 
to assu llle t hat i f  the S i berian Rail way is to earn its 
expeDses at all .  i t  m u st rely upon its local traffi c al­
m ost excl usively.  'l' h is can only be made possible  by 
the i n t roduction and estab lish ment of a new popu l a­
t ion , hoth agl'i c u l t n ra l  a n d  ma n u factu r i n g, origi nating 
beyond the old l i m its of the e m pi re i n to the territory 
t raversed b y  the road . Now this population is close at 
hand It does not have to cross broad seas, as did the 
i m m i grants that b u i l t  up the Un ited States. The 
time i s  big with events i n  the Far East. The close of 
the cent u ry witnesses the breaking up of the greatest 
of old world industrial n ations, the emp ire of C hina, 
a n d  Russia wi l l  fal l heir  to whatever it may ch oose to 
take, both as to C h i nese population and territory. So 
far from i m i tati n g  American anti -Chinese legislation, 
Rus�ia fa\'ors the i m migra t io n  of its newly acquired 
subjects i n to the Si berian provi n ces. 

The " sph eres of i ntere�t" i n  C h i na, at present, stan d 
thus : 

ITALY. 
Tokien and Ghe Kiang . . . . . . .  , . . . . . . . . . . .  . . 72,630 square miles. 

GERMANY. 

Shan tu ng . . . . . . . . . .  . . . . . . . .  . . . .  . . . . . . . . . . . .  65,104 square miles. 

FRANCE. 
K\nlllg �e . . . . . . . . . . . . .  781250 square miles. 
Kwallg Tung . . . o • • • • • •  7�,456 
Quei Chow • . . .  . . . . .  64,554 
yunnan . . . . . . .  . . . . . .  107,969 

GREAT BRITAIN. 
Kiang Su . . . . . . . . . . . . . .  44.500 .q uare miles. 
Kiang He . . . . . . . . . . . . . .  72.1 76 �Io 

Ngan 1I0c . . . .  . . . . . . . 48,461 
Honau . . . .  . . . . . . . . . . .  74.:320 
1100 Peh . . . . . .  . . . .  . . . .  70.450 

3.'30.229 square miles. 

i rrigat ors and f ru i t  fan u e l'S t h e y  are u n eq u aled ; as 

min ers, both in placer and fissure m i n i n g, wh erever 
they h ave been perm itted to work, they h ave excel led.  
For the development of such a cou n try as Sou thern 
Siberi a they will  be fou nd eminently ad apted . They 

the rail way led to the rectification of navigable streams 
for the shi pment of m ateri al ,  to the si n k i n g  of  shafts to 
o btai n i ron an d coal ,  the l a y i n g  out of vi l l ages for the 
workmen , the el-ect ion of m ach i n e  shops. p lants for 

the manu fact ure of cement,  and technical schools for 

Sgctchucn . " . . . . . . . . .  1 66,800 
476,707 square miles. 

Map Showing Route of the Trans-Siberian Railroad. 

IWS S I A .  
Mongolia . . . . . . . . . . . .  1 , 5410.00 square miles. 

Manchuria • . . . . . . . . . .  400,000 
Pc Chil i . .  . . . . . . . .  . . . .  58.!149 
Kansuh . . .  . . . . . . . . .  86.608 

2,045,557 square miles. 

T h e  C h i nese, as known to the citizens of the Un ited 

St ate� . are a frugal, intell igent, hardwork i n g  race. As 

are imitative to a degree, docile and obedient, and 
w i ll make excellent factory h ands. We conclude, 
therefore, that a rai l road having far m i ng, m i n ing, and 
manufacturi n g  prospects l i ke those en umerated above 
may be su pposed to have reasons for antici pati n g  a 
successfu l i ssne of its financial affairs. 

Ironworks of Miniar. 

THE TRANS-SIBERIAN RAILROAD. 

rail way employes. For purposes of constru ction it 
· was n ecessary to exam ine t h e  m o u ths of the great 
ri vers flowi ng i n to the Arct ic  Sea, to e x p lore Lake 
Bai kal and place b uoys i n  its chan n e ls. T he " vol u n­
teer fleet " was i ncreased by t h ree great ocean steam ers, 
and rai l way connection was b u i l t  to th e por t of A rch­

angel on the Wh i te Sea. 
In the Trans-Si berian Rai l way we h ave a m a g­

n ificent pxposition of well  considered an d ordered 
h u m an endeavor. No one w i l l  want  to con tend that 
in  the accomplishment of so stu pendous an en terp ri se 
all llI i stakes h ave been avoi ded ; l m t  the  pffort is a 
noble one. and wort h y  of the great nation w h ich has 
un d ertaken the task . 

T h e  above is a resume of a l en gth y articlp, th e fnl l  
text of which wil l  be fou n d  i n  the cu rren t issue of the 
SUPPLEl\IENT. 

. . . .. . 
DVRIXG t h e  adm i n i s t ration of the recp i vers of th e 

Balti lllore and O h i o  Rail way, 15, 350 box cars, 6. 750 
wooden gondola cars, 6, 000 pressed steel cars, 3 1 0  m is­
cellaneous cars, postal, expre�s and d i n i n g  cars, were 
p u rchased, at a total cost of $ 1 7, 000, 000. T wo hun­
d red and sixteen locom oti ves were pu rch ased at a cost 
of nearl y $2, 500, 000. T h p  steel rail p u rcha�es amoun ted 
to 123, 010 tons, cost i n g  $2, 1 42. 000, an average of abou t  
$17. 50 p p r  ton. 'l' he n ll lll bpr of cross t i e s  pu rch ased 
was 3, 000, 000 at a cost of  $1 , 200. 000, and the n u m b e r  of 
cu bic yards of ball ast 7;30. 000, at a cost of  $.')25, 000. 
T h e  cost of new steel br idges was $750, 000, and the cost 
of i m proving term i n als. erect i n g  n e w  b u i l d i n gs ,  red u c­
i n g  grades a n d  changi n g  al ignment,  about the same 
allJ O u n t. The mainten ance of way d epartlll P n t  px· 
pended . as wages, for i m prove m e n t s, n early $1 2, 000. 000. 
T h e  total of a l l  the  expen d i t u rps was abou t  $35, 000,000. 
- Rai l way Rp\"iew.  

• • • • • 
'l'H E  cele brate(l FI'e n d )  SC ll l ptO l' 1\f.  Rod i n  has ob­

t ai n ed perlll is�ion to  l l I ake a n  i n d i v i (l ll al exh i b i t  at 
t. hp cow i n g  Paris E x p os i t i o n .  The works of 1\1. Rod i n  
h a v e  been t.h e  subjed of  so I l l lwh eont )'() \-ersy recpntly 
that h e  w i shes to presen t. t h em as pOlllpletply as pos­
siblp.  an d for this  rpaso l l t h p  1 I 1 1 1 1 l i c i pal i t y  h as al lowed 
him to have a site for a special px h ih it ion . 
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The Pollok Memorial Prize. 

The Department of State has given n otice to the 
various governmen ts of the " Anthony Pollok Memo­
rial Prize, " to w h ich we h ave already referred o n  two 
occasions. Accord i n g  to this  notification, Mr, Pollok's 
name is prominently conn ected with man y of the Illost 
im portant i n ventions of the l ast half of the n ineteenth 
century, and h e  will  al ways be remembered as a potent 
factor in the development of the patent system , T he 

docu ment states : 
" He cherished a dream of universal patent practice 

embracing all nations of the world, and inspired i n  
France t h e  first step toward its real ization in th e I n­
ternational Convention for the Protection of Ind ustrial 
Property, of w h ich h e was vice· presid ent. When the 
U nited States at first with held its adh erell ce, h e  aroused 
the i n terest of manufact u rers, and appeared t w i ce 
before the COIll mittee on Foreign Affairs of t h e  United 
States Honse of Representatives, ans wering object i ons 
and advocatin g the measu re in  printed briefs and oral 
argum ents, finally attained the obj ect of h i s  efforts , 

" 'Vith sorrowing h eal'ts and profo u n d  regret those 
who loved h i m ,  and dep l ored his loss, h ave founded 
t h is prize in sacred re membrance of their affection , 
and as a cro w n ing mOllument to honor and perpetuate 
the memory of An t h ony Pol lok. " -

The prize cons ists of one h u n dred thousand (100, 000) 
francs ($20, 000) and is to he awarded to the i n ventor 
of the uest apparatus for the savin g of l ife i n  case of 
mar i time disaster and is  to be open to uni versal COIll­
petition. T h i s  sum is on deposit with the American 
Securi t y  and Trust Com pan y, of Wash in gton, D.  C . ,  
and w i l l  be p a i d  over t o  the successful com petitor 
when the decision -shall h ave been rendered by the ap­
pointed j ury and formal l y  comm unicated to the Secre­
tary of State of the United States through the Com­
m ission er-General of the United States to the Inter­
nat i on al Expos i t ion of 1 1)00. The j uror selected o n  
behalf of the govern ment of  the U nited States is  Lie ut. 
Will iam S.  S i m s, U.  S. N.,  Naval Attache of the Em­
bassy of the Un ited States at Paris. 

T h e  Com m ittee of the Pol lok Mem orial Prize has 
formulated rules and regulations which w i l l  be sub­
ject to revision by the Jury of Award in Paris, but  it. 
is not anticipated that any m aterial change wi l l  be 

m ade, and should such chan ges be made, notice wil l  be 
given to the app l i can tt!. 

'Ye gh'e below fu l l  text of the ru les as issued, and for 
further i n forlllation our readers are requested to ad­
dress Wil l iam Ker, Secretary, 1405 G Street, Washing­

ton ,  D. C. : 
" T he j u ry shall h ave power to dispose of the prize 

i n  the fo l lowing man ner : 
" First. it lllay award the entire amount of 100, 000 

francs to one person S Ubm i tting the best original appa­
ratus or device for the saving of l ife in cases of d isaster 
at sea, provid ed it is, in  the opinion of the commission, 
of sufficient valu e  to the world to j ustify the a ward. 

. .  Second. In case two or more persons shal l submit 
devices which see m to the j u ry to be of equal or n early 
equal value, t lwre lIlay be awarded to the several in­
ventors thereof such a ratable proportion of the entire 
sum as the commission m ay deem j ust ; or 

. .  Th ird. I n  case none of the devices presented shall 
be deemed by the j u ry of sufficien t value to j ustify the 
giving t herefor of the prize offered, the j u ry may rej ect 
all,  but may rei mb urse any cOlIlpeting inventor for h i s  
ex penses, w holly,  or i n  such part as it m a y  j udge 
proper. 

. ,  The j ury w i l l  make all n ecessary r u les and regula­
tions for its governlll ent and procedure not inconsistent 
with the con d itions herein stated. 

" I nstructions to Com peti tors. -Persons desirin g to 
com p ete must comply with the fol lowing i nstructions : 

- "  Each com petitor shall submit a working m odel of 
his apparat u s  or de vice , toget her with accu rate scale 
drawings, f u l l  size when pract icable being prefened, 
but d rawings to a large scal e w i l l  be accepted. T h ese 
must be accom panied with a statement  in  writ ing con­
taining the fol lowing i n formation concerning the ap­
paratus or device : 

. .  First. N all le .  Second. Detailed descri ption.  T h ird.  
N o lll enclature of each separate part, stated i n  l ist fonn 
w i t h  reference letters correspond i n g  to letters on ac­
companying drawing. Fourth. Construction, stating 
l Il ethod of manufacture or fabrication i n  detail. Fifth .  
K i nds and quantit ies of materials used in  const ruction. 
S ixth.  D i mensions of all  parts. Se venth . 'Yei g h ts of 
pri ncipal parts, an d total weigh t of apparat us or de­
vice. Eigh th .  Description of method of using. N i nth. 
Claims of i n ventor for device, set forth specifical ly , in 

full,  and in n u merical order. Tenth. Whether device 
or any of i ts parts is  covered by letters patent or caveat 
in any country . If paten ted, in w h at coun try or coun­
tries, giving registered n u mber or n u m bers of patent or 
patents. Eleventh. Estimated cost at which it  may be 
furnished. T welfth . Whet her i t  h as ever been actu­
ally used or tr i ed ? If  so, when,  where, and with what 
resu lts ? Thi rteenth. All  devices submitted m u st b e  
del i vered a t  t h e  expense of the i n ventor or agent a t  the 
time and place appointed, and returned at the expense 
of said inventor or agent when no longer required by 
the jury. Fourteenth. All expenses connected with 
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the trial and testing of the apparatus or device, if trial 
or test be deemed necessary, shall  be borne by the i n­
ventor 0r h is agent, b u t  the commission w i l l  afford 
such faci l i t ies as may be convenient and practicable. 
Fifteenth.  I n  passing upon the merits of the devices, 
the j u ry wil l  take into consideration not only their 
values as preservers of l i fe when once i n  the water, but 
i n  case of appliances which depend upon the aid of 
persons other than those to be rescued (such as boats, 
rafts, etc . , as disti nguished from l i fe preservers and the 
like), it will  take into acco unt the faci l ity and safety 
w i th which they lIlay be detached or launched from 
the vessel under any conditions. The extra weigh t  of 
the device 0 1' ap p

-
arat us , its facility for carriage u pon 

the vessel, the space occupied, its capacity and adapt­
abil ity for carrying n u mbers of persons, the means of 
sustai ning l i fe when i ll the water, its seaworthiness, its 
d urabil ity,  and its cost of maintenance i n  service w i l l  
a l l  b e  considered . 

" The competition wi l l  also include devices designed 
to save l i fe by preventing a vessel from s i n k i n g at sea 
as t he res u l t  of col l is ion with another vessel , an ice­
berg, or oth e r  object. The forego i ng req u i l'ements, so 
far as applicable,  must be complied with by competi­
tors."  .. . . . . 

A TOKEN OF APPRECIATION. 

From time to t ime we recei ve k i n d  words from our 
subscri bers relative to the SCIENTIFIC AMERICAN, and 
we h i gh ly appreciate a l l  such tokens of interest. 'Ve 
were indeed greatly su rprised to receive, a fe w days 
ago, a gold meda l ,  wh ich was presented to us b y  M r. 
T. R. Bow man, of . .  Waverley, " South Terrace, Ade­
laide, Sou t h  Austral ia. His letter is  as gratify ing i n  
itself a s  i s  t h e  handsome medal. 

He says : .. I forward this trifle to the Ed itors of the 
SCIENTIFIC AMERICAN as a souvenir of than ks for the 
many favors, i n fol"lll ation, and instruct ion I h ave de­
ri ved from the perusal of the SCIE NTI1<'IC AMERICAN 
for the last twenty ·se ven years ; also for you r  kindness 
in gi v i n g  m e  at different t imes i n formation by letters. " 

T h e  medal itself measures 1 % inches i n  diameter, 
and consists of a pla in gold ring, which circumscribes 
another gold ring of a d ifferently colored gold. The 

MEDAL PRESENTED TO SCIENTIFIC AMERICAN. 

second ring is deeply chased ; then comes the medal 
itsel f, which was executed by F. Basse, j eweler to H is 
Excellency the Governor. The obverse has a h eraldic 
design beari n g  the words " Ad vance Australia,·' and 
thll date, " 1899. O n  th e reverse are the words " Messrs. 
Munn & Co" SCIE N1'IFIC AME RICAN, New York, from 
T. R. Bowman , South Austral ia. " 

Kind words are always encouraging, and Mr. Bow­
man's thoughtfulness i n  sending the medal is much ap­
preciated. 

------------.. �.�.� . .. ------------

Royal Let ters from Rabylon. 

Under the auspices of the British Museum , Mr. K i n g, 
of the  Department of Oriental Antiquities, h as collect­
ed a series of an cient docu ments w hich have been pub­
lished u nder the t.itle of " T he Letters and Inscriptions 
of Khalllmurabi, King of Babylon,  abo ut B. C. 2200."  
A few years ago the dark hiding place of Die r-el· Bahri 
yielded up the bodies of the greatest of the Egypt ian 
P haraohs, and i n  February of this year some lUore 
of these august rulers of Nile land were recovered at 
Thebes. But it is  in the field of  Oriental literature that 
the greatest of our recent discoveries have been made. 
Nothing h as bpen so astonish i ng as the u n i versa li ty of 
t he l i terary remai ns. It Is not only royal records, or a 
few voti ve i n scri ptions, tel l i n g  us, in grand i loquent 
ter ms, the mighty deeds of some Babylon ian or Egyp­
tian ruler, t h at have been brought to l ight. The l iter­
ature of these records of the past is far more extensive 
and wide-embracing in its ch aracter, ana the  astonish­
i n g  fact is revealed that more than t wenty centuries be­
fore the C h rist ian era the art of writing was not con­
fined to the cl asses. but had been acq uired by a large 
portion of the masses. Former ly the earliest record of 
letter writi ng was the t.reacherous missi ve sent to Joab 
by the hand of Uriah the H i tti t e, which may approxi­
mately be pla�ed about B. C. 1000. S t i l l  there was lit· 
tie  i n dicat ion that the attain ment of this  power was 
general at this period, or in th e later age of Solomon. 

Some ten years ago a most important find of tablets 
was made by native diggers in Babylonia. The site 
from which th ey were obtained was the m o u n d  of 
Tel- S ifr, th e site of t h e  ancient city of Larsa-the 
Ellasar of Genesis xiv. This city, about B. C.  2300, 
was of great i m port.ance. The whole of the land had 
been swept by a terrible invasion of the Elamites, and. 
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both Erech an1 Ur being destroyed , a temporary capi­
tal was established at Larsa. But a new power was 
rising, which eventually was to found forever the 
great Babylonian Emp i re. The grad ual infiltration of 
the Arabs i nto Babylonia had been going on for cen­
t uries, and at last an Arab dynasty establ ished itself 
in Babylonia, making Babylon its center. Gmd u al l y, 
by the wonderful organizing po wer which the Semites 
have al ways shown, they established themselves as 
rulers of the whole land, and i n  B. C. 22S0 t h e  great 
King Kham m u rabi-whom there is m u ch reason to re­
gard as t h e  .\mraphel of Genesis xiv.-was k i n g  para­
mount ovel' all Babylonia, and clai med for h i mself  the 
title of . .  builder of  the  e m pire. " 

Among the i nscriptions found at Tel - Sifr are a n u m ·  
bel' of letters, forty-six of which are written by Khalll- ­
l lJ u rabi to the petty ruler of  th e city of Larsa. T h ese 
l etters, th en, carry us back more than seven centuries 
in the history and ant iquity of letter writing. The 
importance o f  this d i scovery, now developed by Mr.  
Leonard King,  is very great, as they come as con tem­
porary and confirmatolT records of this  most im port­
ant period in Orien tal history. 'Yr i t ten on l i ttle clay 
tablets about th ree inch es lon g and two w ide, they are 
certainly the oldest lp,tters in the world. Their value 
is much enhanced by the fact that they be long to a 
period to which there is e very reason t.o assign t h e  date 
of the m igration ot Abram. To the s u bject of B i bl ical 
h istori cal critic ism they are of great iUJ portance. 

O n  the first exam in ation of the tablets, Mr. K i ng 

was struck with t he resem blance w h ich the name 
copi ed by Sche i l presented to the name of a Baby­
lon ian general mentioned in the Museu m lettp,rs. A 
copy of the Constan t i nople letter being obtai ned by 
p h otographs, i t  was �hown that the  name of Kuder­
lagamar did not exist, but that of I n u k h  SalllaJ', a 
Babylonian general, i n stead.  It is now found t h at 
there are three tablets wh i ch fonn a series re lati ng 
to an im portant war with Elam, probably late i n  the 
reign of Khamm u rabi. One of them refers to the 
captu re of certain Elamite statues of god desses, and 
the Babylonian k i n g  writes to his s u bord inate req uest­
ing them to be sent to Baby lon . 

In this letter we read : " To Sin· iddina thus speaks 
Khamm urabi (the King) Zikha- i l i ·su,  and KhaJll m u­
rabi-ban i th e Vizier i n  regard to the god d esses as mes­
sen gers I send. As in a temple the godd esses in barks 
(sacred sh ips) cause them to ride. To Baby l o n  may 
they brin g  them. The female bod yguarci after them 
let them be brought. For the offeri n gs of t h e  goddesses 
let fOlll" fat rams be provided. Appoint a bodyguard. 
The goddesses to Babylon may they brin g i n  safety ; 
let them not delay. Quickly in Babylon Illay they ar­
rive. " The next tablet in the series is thp, one published 
b y  Icheil .  T h e  statues having arri ved i n  Babylon, 
some evil appears to have happen ed, which was at­
tributed to their anger, and so the k i n g  desi res to re­
turn them to their native shrines. B u t  t h i s  m u st h e  
done i n  s u c h  a w a y  a s  n o t  to display weakn ess-an d 
thus the king's order� are as follows : 

. .  To S i n · iddina speaks thus Khalll m urab i (th e Ki n g) :  
The goddesses o f  Elam which are i ntrusted t o  thee, t h e  
troops undel' the com mand of I n ukh-Samar will brin g 
safely to thee, with the troops that are in thy hands 
attack the people (Elamites), and the goddesses to their 
shrines let them go i n  safety. "  It  is  evident that force 
had to be employed to restore the d ivi n i t ies to their 
shrine. The military genius of this ancient kin g is  well  
shown i n  these letters. In one he wri tes that certai n 
men who were sent guards of the gr'eat gate had not 
gone to their posts : . .  Send," he says, " and let t h em 
bring these men to them and pl ace a guard over them, 
and sen d them to Babylon:' In another letter h e  
wri t.es : " For the troops of I mgur B e l  a n d  n n d e r  the 
command of Rim lllanirisu. Sent teams, let t.hem be 
brought, and a lllarch make. Let them arrive in two 
days . "-London Standard. 

• • • • • 
A West e r n  Vle",- of O u r  Canals. 

" Expert engineers al l agree that the usefulness of 
th e Erie Canal as a high way of co m m erce is practi­
cal ly ended , "  sa.ys The D e t roit  Ne ws-Tri b u ne. " Tl'lI ffi c  
is fal l i ng o ff  s o  rapidly t h a t  soon it w i l l  be o f  ins ign i fi­
cant proportions . The State h as recently thrown 
away $9,000, 000 i n  work which does not afford a penny 
i n  return. The proposed expenditure of $15, 000,000 
more to complete a 9-foot channel is regarded as a use­
less waste of money, because no waterwa y  w h ich re­
q u i r e ,  a b reaking of bldk anci transfer of fre ight fro m 
lake s h i pping at Buffalo can hope to compete with the 
railroads. O n  th e other h and , i t  is  the universal 
opinion that through traffic from the lake ports to 
N e w  York by means of a ship canal w i l l  al ways hold 
its own ag-ainst rail road competition . The Erie Canal, 
once thp, main avenue of travel and commerce between 
the East and the West, ha� passed its day of u sefu lness 
l ike the old stalre coach, It has become a source of 
great inconvenience in the cities of Rochester, Syra­
cuse, and other large towns. T h e  lake route would 
enable the State to abandon the u n u sed portions of 
the big ditch, and wherever it is  in the way it  could be 
filled u p  and the ground occupied for other pur­

poses." 
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A BARROW WITH TWO WHEELS. 

A new form of wheel barrow has been invented by 
Henry Gries, of Egg Harbor City, N. J. ,  in which are 
employed two wheels arranged tandem and two pivoted 
supporting legs. 

The body of the barrow is supported upon the usual 
two side beams, at the forward end of which the small 
wheel i s  journaled, and neal' the rear end of which 
a l:lrger wheel is jo urnaled in d epending brackets. In 
beari ngs on the under faces of the side beams, at the 
rear of the brackets, a s haft is mounted, w h ich ex· 
tends beyond the side beams. At the extremities of 
the shaft supporting legs are mounted , to the free 
ends of which cords are secured, which are reeved 
through eyes on the body and side beams, and 
provided with rings adapted to engage with pins 
on the ends of the h andle. 

When the barrow has received its load, the 
cords are drawn back and attached to the side 
beams, th us carrying the legs out  of contact with 
the ground,  as shown b y  dotted l i nes i n  the i l lus­
tration. When the barro w is not i n  motion, the 
cords are disconnected and the legs permitted to 
drop to the ground. The legs are held in their. 
sup porting position by means of removable pins 
passed through above the .s haft. Stops on the 
side beams, in front of the shaft, prevent the bar­
row from moving forward. 

A barrow thus constructed, it is claimed, will 
enable one to carry h eavier loads with less fa­
tigue th an heretofore, because the larger rear 
w heel supports the entire weight. The power exertp-d 
is used merely to direct.  and propel. 

. . . � ... 
NEW EXPRESS LOCOMOTIVE FOR THE PENNSYLVANIA 

RAILROAD . 

The Pennsylvania Railroad Company have recently 
turned out from their Altoona shops three very hand­
some locomoti ves known as Class E-l, wh ich are in­
tended for workiug' their fast express trains which run 
between Phi ladelphia and Atlantic City. 

We have had occasion to refer at times to the re­
markable speed which for two years past has been ac­
complished by the Philadelphia and Reading Railroad 
bet ween these two cities, the distance from Camden 
to Atlantic City (55 '5 m iles) being covered at the 
rate of from 69 to 74 '4 miles an hour. On these rans 
the speed for several miles would frequently rise to 
over 80 miles an hour ; i ndeed these hilzh speeds were of 
daily occurrence. The engines which hauled these 
trains were known as the " Atlantic " type, and were 
built u nder t h e  Vauclai n com pound patents. The 
pair of high-pressure cylinders were 13 inches in dia­
meter and the two low- pressu re cylin ders 22 inches in 
diameter, the com mon stroke being 26 inches. The 
dri\-ers were 7 feet i n  diam eter, and the total heating 
surface was 1 , 836 sq uare feet. The train load varied 
from five to seven cars. 

T h e  distance from Camden to Atlantic C ity by the 
Pennsylvania Railroad is 58 '3 m iles, and the company 
have put in service recen t l y  the very powerful engine 
s hown i n  our i l l ustration, which h as been maki n g  
some remarkable runs which , considered a s  feats o f  
heavy, high-speed express service, surpass t h e  work 
which has been 
d o n  e on the 
rival line ; h ow­
ever, as w.i I I  
be seen from 
the subjoined 
particulars, the 
Pe n n s ylvania 
l o c o m o t i v e s  
are considera­
bly larger than 
the " Atlantic " 
compounds. 
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steam dome of unusual proportions. The effect is 
not unpleasi ng, as the great size of the engine enables 
it to support. such a large dOll1e without destroying the 
generally good contour of the engine. It  wil l  be no­
ticed. moreover, that the tender is of the English 
type, being carried on six wheels instead of on eight, 
as in the .  usual American practice. The rear pair, 
however, are equalized. 

With an engine of such powerful proportions it is not 
surprising to learn that the Pennsylvania Rai lroad is 
hauling heavy trains at very high continuous speeds. 

A TWO-WHEELED BARROW. 

Three runs made in the latter part of last ll10nth are 
highly creditable and enable this parti cular train to take 
first place among the fast trains of the world. There 
are trains that make longer runs without a stop, as in 
the case of the Empire S t ate Express in this country, 
and several crack expresses in England and France ; 
but the load hauled is n ot so great, nor is the speed so 
great by from 14 to 10 miles an hour. 

On July 18, 1899, this  engine drew a train of seven cars, 
weighi n g  466, 100 pounds, from Camden to Atlanti c  
City, 58 ·3 miles, a t  an average gpeed from start t o  stop 
of 68 '6 miles an hour. During this run one stretch 
of 25 ll1iles was covered at the rate of 88 ll1i les an hour. 

Two days later the same engine drew a t rain of 
eight cars, weighing 538, 850 pounds em pty, or, includ­
ing passengers, etc. , 590, 000, over the same run at an 
average speed of 66 miles an hour, 30 '6 ll1iles of the 
distance being made at the rate of 76 '5 miles an bour. 

On July 3 1 ,  1899, eight cars, weighing empty 526, 650 
pounds, and carrying 369 passengers, made the run at 
the rate of 69 ·3 miles an hour, and covered 30 ·6 miles 
at the average s peed of 81 '6 miles an hour, 24 · 9  m i les 
of this distance being ll1ade at the rate of  83 miles an 
hour. 

... . .. . .. 

'J'h e  Plastering oC Wine .• 

The Lancet recently contained an encyclopred ic ar­
ti{'le on sherry wine, being a report of its analytical 
commISSIOn. One of the most interest ing points o n  
which the writer touches i s  that of the so-called plas­
tering of wine-that is, the addition of calcium sul­
phate to the must. 

As regards sherry wine, it see IllS that the practice 

1 39 
Much has been said in the French medical journals 

during the last fe w years on the question of the inj uri­
ous effects of plastered wine, and M. Lancereaux h as 
gone so far as to assert that cirrhosis of the liver, usu­
all y  attributed to the excessive use of alcohol, is  i n  
reality the result, not o f  alcohol o f  itself, but o f  the 
potassium salts contai ned in plastered wine, and th at 
it does not result from the use of spirits. The writer 
asserts, ho wever, that among the workmen em ploy e .1 
in the sherry bodegas, who drink large quantities of  
plastered sherry every day,  cirrhosis of the l iver i s  n n -

known, w h i l e, on the other hand,  i t  is freq uen t 
among the dram drin kers of England and other 
countries.-N. Y. Medical Journal . 

. . . I .  

A u tomobile News. 

A plant to employ about six hun dred skilled 
mechanics in the manufacture of an oil motor car­
riage is to be b uilt  at Pittsburg. The Lan chester 
motor will be built. 

A Western motor carriage owner is having h i s  
barn enlarged 'n1' the storage o f  motor carriages. 

He will  build a pit from which the motor and me­

chanism of the motor carriage · can be easily in­

spected and repaired. 

The Haynes-Apperson carriage, which left Ko­
komo, Ind. , arri ved in Brook lyn on August 5. 
The journey was made in twenty-one days, but 
eleven of them were devoted to business matters. 
The tires were punctured twice, but there were no 

other aecidents. 

Several n e w  pUblications on the automob ile have 
alread y appeared or are sched uled to do so. On Sep­
tember 12 the first issue of The Motor Age will  ap pear. 

This is a continuation of The Motor Vehicle Re view of 
The Cycle A ge. The automobile news publ ished i l l  

The Cycle Age has been excellent and w e  shall b e  glad 

to welcome this section which i s  to be published sepa­
rately and enlarged. We have alread y referred to T h e ·  
Automobile, an mustrated month l y, t h e  first n umber 
of w hich will appear by October 1. Another journal 
called The Aut.omobile, also published i n  New York 
city, has already appeared, and we shall notice the 
same as soon as the second edition of the first number 
has appeared. In addition thBre are prom ised The 
Automobile Rev·iew, Speed, and The Autobain. The 
last three are to be pu blished i n  Ch icago. The Horse­
less Age has been p u bl ished in New York for several 
years and is  enjoying a well-deserved popularity. 

... . . . .. 
The Germa n vs. A merican P o u n d  Weill,"ht. 

In com pliance with a Depart ment instruction, Con­
sul Brodo wski , under date of July 7, 1899, transmits 
the fol lowing explanation regarding the continued use 
of the pound as a weight measure i n  Germany an d 
the relative values of the Gtrman and American 
pound : 

The m etric system of weights and measures was in­
troduced into Germany shortly after the Franco-Ger­
man war, but the Germans in general in their every­
day deali ngs con tinue the use of the pound almost ex­
clusivel y, especially o1<.ler people, who i n  their younger 
days were accustollled to this exp�ession. All m y  bi l l s  

NEW EXPRESS ENGINE FOR THE FASTE�T TRAIN IN THE WORLD. 

The class E 
-1 engines are 
of the simple 
type, with cyl­
i n  d e l'  s 20% 
i nches diame­
ter by 26 i n ches 
stroke. T h e  
drivers a r e  6 
feet 8 inches i n  
diameter, and 
t h e  p a i l' of 
trailing wheels, Cylinders, 20� by 26 inches; drivers, 6 feet 8 inches; heating surface, 2,320 square feet. 

here for m eHt, 
groceries, e t c. ,  
�," .  '" made out 
in pou nds ; and 
a scale of the 
n e w e  s t con­
s t r u c t i o n ,  
which I pur­
chased to veri­
fy the weights 
of goods del iv­
ered, i n dicates 
b o t h  k i l o ­
grammes and 
pounds.  0 n e 
kilogralllme is 
e x a c t  I y t wo 
f o r  m e r  Ger­
m a n pounds, 
and such Ger­
man p o  u n d 
t h e r e f o r e 
e q  u a l s  1 '1023 
A m e r i c a n  
pounds. If  a 
German fi rm, 

beneath the firebox, are 56 inch es i n  diameter. The 
boiler is a huge affair, with a 67-inch barrel and a 
42-inch combustion chamber. There a re 218 square 
feet of heating surface in the firebox and the total 
heating surface is enormous, reaching 2, 320 square feet. 
There are three hundred and fifty-three l;!i-inch tubes, 
the firebox measures 104 by 96 inches, and the grate 
Itl"ea is 69 '23 square feet. The total weight is 1 73,450 
pounds, of which 101, 550 pounds is on the drivers_ 

While the engine is d istinctly of the " Atlantic " 
type, there are certain features which are novel, such 
as the including of the sand-box and steam dome 
under one casing, which results in what looks like a 

has been followed from a very re mote period, s ince 
classical authors refer to it as an ancient one. It is 
stated that the sherry growers find that, as a rule, 
they do not produce a good article of sherry if they 
omit to resort to this addition of calcium sul phate. 

The writer mentions several theories to account for 
the improving effe<.'t of the plastering, but the one to 
which he incl i nes is that of the decomposition it causes 
of the tartrates contained in the ,;rape juice, whereby 
tartaric acid is set free and attacks the ethyl of a por­
tion of the alcohol, giving rise to the production of an 
ether, �thyl tartrate, to which i n  great measure the 
wine owes its bouquet and its special flavor. 

especi ally a smaller one, which cannot afford to em­
ploy an English-speak ing clerk, writes its letter to the 
United States i n  German and orders its goods i n  
pounds, meaning German poun ds, a n d  t h e  A merican 
firm makes its estilllate in American pounds, the res u l t  
will b e  trouble and misunderstan ding. It  i s  well, 
therefore, for our people i n  thei1' correspondence with 
German firms to make a note of the difference between 
the German and the A m eri can pound . 

---------·��.�.4.�---
AN Italian statistician has com puted by means of 

railroad returns that the foreigners who visit Italy 
spend annually $61, 000,000 in that country. 
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Pe .. t .. a n d  Their A nt idotes. 

B Y  CHARLES M I N O R  BLACKFORD. JR'l  M . D .  

T h roughout all of l i ving nature, th ere i s  a ceaseless 
warfare going on in w hich each a n i mal or plant is en­
deavori n g  to obtain ad \-antages for  i tself at the expense 
of  some other organ ism.  From the h i ghest to the 
lo west, each l iving bei n g  h as some " bane, " som e  enelll Y 
t hat seeks its destruction. and in turn it is the pursuer 
of SOllle  other creat ure to wh i ch i t  is  a relentless foe. 

This makes the " str u ggle for existence," and in this 
struggle onl y those forms t h at are peculiarl y adapted 
for defense or conceal ment w i l l  escape and propagate 
their  ki nd. But for this check, even the anim als whose 
rate of i ncrease is the lo west would overru n  the earth, 
and become a nlenace to the remaindel' of organic 
beings. 

For this reason i t  is  a lways a dangerous thing to i n­
troduce a new animal or plant i n to a region i n  which 
its natural enemy Illay be miss ing. The U n ited States 
has had several disastrous experiences of this sort, and 
all civil ized cou ntries are now on the alert to prevent 
them. One of the most stri king i l l ustrations of the 
danger is gi ven by the history of  the Gypsy Moth. 

In 1868, Leopold Trou velot, a noted scientist, was 
m a k i n g  some researches i n t o  the s i lk-prod ucing or­
ganisms, and for t h i s  purpose he imported a few speci­
m ens of the Gypsy Moth (Porthetria d ispar). By ac­
cident some of the moth s  escaped through an open 
window an d the u nfortun ate student at once gave the 
alarm. 'I' he fugitives were carefully sought and the 
groun d  about the window w as burned over in h ope of  
destroying them. S u bsequent events showed that 
this precaution was futile. The i nhospitable climate 
of New England retarded the i ncrease of the mot h s, 
but d uring the su cceeding t wenty years they gai ned i n  
numbers, a n d  i n  1889 t hey h a d  become a devastat ing 
army. About the towns of Medford and Mal den, 
Mass. , the worms overwhelmed everyth ing.  All  plant 
l ife was t h reatened ; trees of al l  sorts were stri pped of 
their foli age, even grass was devoured. The sides of 
houses and fences, clothes h u n g  out to d ry, passing 
vehicl es, everything t h at afforded lodgment became 
covered with the squirming bodies, and the air was 
laden with the n auseous odor of the loathsome green 
worms. Nothing seemed to produce any effect on 
them , and so grave was the menace that the State 
authorit ies h ad to i n terfere. A commission was ap­
poi nted i n  1890, and in March of t h at year $25,000 was 
appropri ated for the purpose of extermin ating the 
moths. 

A large n u mber of men were set to work. T h e  
worms, nests and eggs were gathered by pai lfuls  and 
burned ; the trees werlj sprayed with Paris green, and 
walls were scraped to destroy eggs. 

In .Tune an additional appropriation of $25, 000 was 
made, and the work prosecuted with the greatest vigor ; 
but the n u m bers of the pest defied all  efforts. In 
10891 the ap propriation for destroying the moths was 
$50, 000, in 1892 it was raised to $75, 000, and in 1893 and 
1894, $100, 000 for each year was expended ; while in 
1895 the State gave $ 1 50 . 000 on this account. In six 
years more than h alf a million was used and the in­
fected area was bllt  little red uced . 

Of late years the Gypsy Moth Commission h as 
had better � u ccess. The female moth is u nable to 
fly, and so the area over which she can deposit eggs is  
restricted. The relentless warfare waged on them h as 
at last produced results, and it may be said that this  
pest is u nder control. The cost of its su ppression has 
been enormous. 'l'he di rect monetary expenditure is  
large, and the i n d i rect losses occasioned by these vora­
cious p,reat u res can not be estimated. 

An exam ple  of the u n ex pected results that may fol­
low the i ntroduction of strange i n h abitan ts  is  given 
by the mon goose i n  Jamaica. The sugar m i lls of the 
islan d were i n fested with rats. Cats, as usual,  proving 
useJ,;ss , a number of mon goose were i m ported to de­
stroy the rats. Th2 mon goose rapidly accom plished 
th i s  end,  and,  ha\' ing exte r m i n ated the rats, sought 
other food.  B i rds becam e  the victims, and the vom­
cious i nt l'llder3 e ven iearned to climb trees in p u rsui t  
o f  eggs a n d  nest l i u gs. 

The mongoose is  very proli fic, and ' as the b i rds di­
min ished under the  i ncreasing n u m bers of their  n e w  
e n emy, insects multiplied. Plants a n d  auimals  al i k e  
suffered. T h e  agricultural industries of the island 
were on the verge of destruction, and the government 
has had to take meaSl1l'es looki n g  to the exter l ll in ation 
of the mon goose. Nat u re is such a com posite whole 
that t h e  l east i nterfpren ce, u n less u n d ertaken with 
ful l  know ledge, llIay p rod uce disastrous res u l ts. 

In llI any of the rivers of B l'az i l  a plant grows t h at 
is cal led th e water h yaci n th . I t  is very ornamental,  
; ' u d  a '  fe w yeal's ago a l a n d o w l l f' r  on t h e  St. John's 
Ri ver, in Florida, procu red 11 s lllal l  n u m ber for a pond 
on h is estate. They i n crpasetl rapi d l y  and fil led up 
�he pond, whereu poll the o w nel' had them gat h ered u p  
:en d  throwll i n to t h e  r i vp r. 'l'h e  experi m e n t  was u n ­
fort u n ate. Pre I' fl'O Ill natu ral e n e l ll ies, the h yaci nths 
have flourished so that 011 lIl au y streams navigation is  
practically i m possible. From sh ore to shore there 
spreads an i m penetrable sheet of vegetation that en­
tangles paddlf'�, oars, or propell er.-', and arrests all 
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manner of refuse that should go to the sea. From 
t i m e  to time bodies of this growth become detached 
and drift down u n t i l  salt water is reached, when the 
plants die and are cast ashore i n  p utrescent heaps. A 
natural enemy has been sought, b ut, as yet, no appre­
ciable result  has been acco mplished. In Brazi l ,  a 
small red spider lives on the hyacinths, and is said to 
be inj urious to it.  T h i s  spider h as been i ntroduced 
into Florida, but no effect h as been perceived. 

Other i nstances of a similar character will suggest 
themselves. T h e " Russian thistle " is a stri king in­
stance of t h e  spread of a land pest, and the spread of 
the English sparrow with the al leged evils  that h ave 
fol lowed it, is another. 

Fai lure has not met al l  efforts to exterminate pests, 
and in several cases the successes h ave been bril l iant. 
Some years ago a new insect was introduced into Cal i ­
fornia from Australia. It is a small  i n sect, and soon 
after hatching it enjoys a brief period of freedolIl, d ur­
ing which it can move about. It moves but a few 
i nches, however, and then settles down for l ife. It in ­
serts a tube into the  bark of the tree, covers itself 
with a waxy scaJe, and raises a brood. 

T h is scale is  i m pervious to water and protects the 
owner from ordinary insecticides. It is co\'ered by fine 
corrugations and from this fact the insect h as received 
the llame of fluted scale. Scientifically it  is the Icerya 
p urchasi, and it grows in such n u m bers that a n  af­
fected tree looks as though it were w hitewashed. 

Soon after its i ntroduction, the fl uted scale spread 
through the orange and lemon groves of California, and 
threatened them with destruction. It was known that 
In Australia it was not a serious pest, so an agent of the 
Agri c u l t u ral Depart ment was dispatched to study it in 
its n ati  Ye habitat. He discovered that a red " lady bug, " 
the N ovius cardinalis  preyed on the scale and kept it i n  
check, s o  h e  brought a nunib er o f  them t o  this country. 
Only a few survi ved the long voyage, but t hose few 
were tended with scrupulous care, and when their num­
b ers had i ncreased sufficiently,  they were turned loose 
on the i nfected trees. 'Vithin a short space of time the 
trees were cleared, and at presen t  the scales are being 
reared to preserve the lady bugs in case of another 
outbreak. When the lady bug was first d iscovered, i t  
was called t h e  Vedalia, and o n e  enthusiastic grower 
was so pleased with its perform ance as to nalIle a 
daughter after it.  

T h e  good effects of  the " Vedalia, " as it is famil iarly 
called, have not been confined to the United States. A 
n u mber of acacias were brought f rom Australia to the 
Azores Islands to b e  used as windbreaks. On these 
acacias were fl uted scales, and from the Azores they 
were carried to Portugal, w here the pest soon threat­
ened the very existence of the orange and lemon 
groves. 'l'h e  Port uguese govern ment appealed to the 
U nited States Department of Agriculture for aid, and 
full  reports of the results a ttained b y  the Vedalia were 
sent, as well as some of the insects themsel ves. The 
reports seemed so incred i b le that they were put down 
as A merican " brag, " and of the adults  and larVal 
sent, no adult and only fi ve larv<B survived. A second 
shi pment was made on November 5,  1897, that reached 
Lisbon in  fairly good condition on Decembn 19. T h e  
experience' of t h e  U n ited States w a s  repeated, and 
Portugal was freed from the scale. 

This shows the true mode of  proceeding when deal­
ing with inj u rious plants or animals, b u t  it is  one that 
must be e ntered with care. As Jamaica fou n d  with 
th� mongoose, the remedy may be worse than the dis­
ease, and the life history of the " bane " must b e  
known a s  w e l l  or better t h a n  t h a t  of the pest. It has 
been suggested that the E u ropean starling be i ntro­
duced to reduce the E n glish sparrow, t hose suggesting 
it claiming that the birds are n atural enemies.  'l'his is 
not true to any great extent, as the t wo l i ve togethel' 
i n  E u rope ; but even gran ting the abil ity of the 
starl ing to destroy the sparro w, th ere is  n o  reason to 
think that its attention wil l  be  con fi n ed to this  one 
species. I t  is  to b e  h oped that this exper i ment may 
not be tried,  as t h e  possi b i l i ties that may fol l o w  t h e  
nat u ralization of t h i s  prolific a n d  predaceo us b i rd are 
serious in the extreme. 

Helen Kellar at Rade l i ft'e  C o llege. 

Miss Helen Kel lar, the girl who is so remarkabl y  
affl icted a n d  s o  talen ted, h as j ust com pl eted h er prep­
arations for col lege under the t u tors h i p  of MI'. Merton 
S .  Kei t h .  She went to Cambri d ge in .J u n e  l ast, and 
took the regul ar exam ination for Radcli ffe College, and 
it is probable t h at no person ever before took any ex­
a m i ll a t ion under s u c h  strange cowl itions. She is b l i n d ,  
deaf, a n d  d u m b ,  and the usual  I tleans of cO llllll u n icate 
i n g  the q nestions to her by m eans of the fingers could 
not b e  done, as Miss S u l l i va n ,  the teacher who h as 
spent her l ife teach i n g  Helen Kel l ar, was not able  to 
com m u nieate w i th h e r, as she does not know Greek, 
Lat i n ,  0 1'  the higher lllat lH'llIatics. A gentleman of the 
Perkins l u st i t n t e  who n e ver h ad I l let H elen Kel lar took 
the exalll i n ation paper,,, as fa st as t. h e y  were presented, 
and wrote them o u t  i n  t h e  H !'a i l l e  ch araeters, this  system 
of writing being in punctured poi nt.s. The q u estions 
thus transcri bed by h i m  were put i n  Helen's hands in 
the examination room i n  the presence of a proctor who 
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could not com municate with her, and she wrote out 
her answers on the typewriter. She was also greatly 
handicapped by not knowing the American Braille 
system, as there are two systems, the E nglish and the 
American, and Miss Kellar knows only the Engl ish sys­
tem, so that she had to read this unfam i liar method of 
writing. Her S wiss watch made for the bl ind was also 
forgotten, and there was no one at hand to give her the 
ti me. She passed the examination i n  e very subj ect. ; in 
ad vanced Greek she recei ved a very h igh mark. Helen 
Kellar is now read y for matriculation as a student of 
Radcliffe College. Her passing the examinations was one 
of the most remarkable achievements i n  the h istorv of 
education. 'I' he rules governing exam inations were

" 
not 

so ftened i n  any degree because of her i nfirmities, and 
she sat i n  total darkness without the touch of a frien dly 
hand,  her  fingers wandering over the slips printed 
with unfamiliar characters, and her typewriter, pick­
ing out quick and accu rate responses to the questions, 
wh ich were severe. 

Chlorides i n  Sea Air. 

M. Armand Gautier recen tly published i n  the Bull .  
Soc. Chim. some i nvestigations which h e  carried on re­
garding the maximum quantities of chlorides con tained 
i n  sea air. The experiments were made at the l ight­
house of Rocheouvres, i n  October. 1898. The air was 
passed slowly by aspiration t hrough a long t u be con­
taining glass wool previously washed and dried, so that 
any mass held i n  sllspension was deposited : 341 l iters of 
air, u n der a pressure of 760 to 767 mil limeters, at a 
tem perature of 16°  Centigrade, were passed through this  
m ass of glass wool, which was then taken to the. labor­
atory and washed in a l ittle warm w ater. The chlo­
rides contained in t h e  filter were estimated hy a silver 
sol ution. A total quantity of 0 '00462 gram me of chlo­
rine was fou n d ,  corresponding to 0 '0076 of salt, w hich, 
by calculation,  corresponds to 0 '022 gramme of sodi u m  
chloride p e r  c u b i c  meter of air. It  is believed t h at 
this q u antity, togeth er with the traces of iodine w hich 
accompany it, give sea air too tonic qualities which 
characterize i t. 

. . . , .. 

M. P. GAUTIER describes in a recent communication 
to the Paris Academy of Sciences the machine used for 
producing the large mirror w h ich is to b e  used in con­
nection w it h  the great telescope of the Paris Ex posi­
tion, wh ich we have alread y i l l ustrated and described . 
The grinding ma"h i n e  consists of a h eavy cast i ron 
frame supporting a circu l ar table,  and on it is mounted 
the great piece of glass w hich is to form the mi rror. 
The grinding apparatus "onsisted of  a bronze disk 
charged with a polish i n g  material , usual l y  emery, and 
supported b y  a saddle running on two slides fixed to 
upright portions of the frame. The adj ustm ent was 
effected by means of com parators reading to 1 -1000 of a 
mill imeter. The m irror, w hich is completed, is said to 
be an excellent one. 

. . . ' .  

The C n rrent Snppleille nt .  

T h e  current SUPPLEMENT, No. 1234, is of more than 
usual interest. A most val uable arti cle on " N e w  Re­
searches on the Pantheon so called of Agri ppa " is  ac­
companied b y  s uperb i llustrations, showing the ex­
terior and i nterior, ground plans, and d etai ls of t h e  
construction. " Th e  Flora o f  t h e  Alps " is an article 
by P rof. Alfred W. Bennett. The series of art i cl es 
which we have b een publish i n g  on " E levators ,"  h y  
M r .  Charles R .  Pratt, is concluded i n  t h i s  issue. T h e  
uSllal " Trade S uggestions frolll U n ited States Con­
suls " are given, as wel l as the usual notes. " Ger · 
man y's New Possessions i n  the South Sea " is accom­
panied by ten i l lustrations. " Th e  Trans-Si berian Rail­
road,"  by Henry Michelsen,  Secretary of the Nat ional 
I rrigation Congress, is published in f u l l  in the  SuP­
PLE:lIENT and g i ves those of our  readers who are in­
terested i n  this su bj ect an opportunity to gai n more 
information concern ing the wonderf u l  engineering en­
terprise w h ich forllls the subject of our fi l'st rage en­
gravings, " T he Management of E lectric Veh i cles,"  by 
George 'r . Han chett, is  a timely one, and also the 
article on the phaetons which were exhi bi ted at the  
Automobi le  C l u b  Exhibition at Paris is accom pan i ed 
b y  eleven i l l ustrations.  " T he C l i m ate of the Hawai i a n  
Islands " is  a n  article by Albert B.  Lyo n ,  M. D . ,  and 
" An Anglo- Saxon • i::ltory of the Heavens, ' "  by E .  
Walter Mau nder. 
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RECENTLY PATENTED INVENTIONS. 

Uailway-A p p l i a n c e s .  

RAILHOAD CIWSSI:-\G.- D A N E  SCOTT, Delphos, 
Ohio. The purpose of thh:; invention is to provide a 
railway crossing in which the pounding of the car and 
engine \vheels at the crossing will be avoided. This is 
done by providing additional inside rails rUllning paral­
lel with the main rails and forming guideways in ,,,bieh 
arc situated sliding blocks mounted on a suitable 
mechanism so that, as the train passc8 the crossing, the 
blocks may be raised to fill the spaces between the rails 
and thus provide additional hearing surface over which 
the treads of the wheels may rol l . 

HAlLWAY SWITCH .-ERNEST P. NEWMAN, Still­
watel:, :Minn. The invention consists of an automatic 
switch point capable of bcin g  shifted in either direction 
by a detent on a car striking an arm near the s\vitch. 
Tha shifting mechanism consists of a grooved cam con­
nected with suitable gearing. 

'
The switch point can be 

moved by a lever if operated manually, or it can be suit­
ably conJ:!ected and worked from a distance. 

A gricult u ral Apparat u s ,  

COL'I'EH. - ARTHUR C .  GAYLORD, Sandoval, Il l .  
The invention consists in the main in pl'ovid:ng the 
colter wheel and colter fork with conical bearings, so 
that they can be more feadlly adjuste d .  An improved 
Clamp for fastening the upright btandard to the plow arm 
Is a180 included in the patent. 

COVrEH CLAMP. -ARTHUR C. GAYLORD, Sando­
val, I l l .  This clamp consists of a circlliar plate provided 
with ears through which pass bolts that fasten it to the 
plow arm . The plate has a circular hole extending half 
way through it and having inclined, undcrcut edges. 
The base part of the clamping jaws, that hold the colter 
standard, is made to fit in this hole, and when the jaws 
arc tightened around the standard, the base is automati­
cally clam red in place in any desired position. 

COTTON-SEED DHOPPER. -WARREN SMITH, De 
Leon Springs, Fla. 'I'hc dropper consists of a framework 
mounted on a sharp wheel for cutting the furrow"', and 
baving �uitable handles attached to the seed dropping 
box on the rear. A small plow or track clearer is mounted 
in front of the furrowing wheel,  and a coverer blade fills 
in the fnrrow after the seed has been dropped. The seed 
box has a concave bottom with a slot in it, and a dl"llm 
containing pockets. which is revolved under it by means 
of a chain connection with thc furrowing wheel, drops 
the seed every few feet in the ground. A rotary stirrer 
in thc seed box keeps the seeds from getting lumpy. 

MACHINE SICKLE GRI�DEH. - EDDIE V,LAS 

downward 1ll0tiOll, and when operated by thc t:ihear 
handlcti rIps a �eaJll very rapidly, without in any way 
injuring the cloth. 

'I'YPE-SE'I'TING M ACIIINE. -CHAl<LES J. BOTZ. 
Sedalia, Mo. rrhc machine comprises the following 
main parts : A casing containing a series of type chan· 
nels, a movable type chute or transmitter, a composing 
slide, and a spacing and column-forming mechanism 
respectively. 'rhc type channels are arranged in a semi­
circle and in several tiers. They are slightly tilted 
backward, and the type is pushed forward and into the 
chule by a ratchet-and-pawl pusher operated from the 
keyboard. 'I'he type chute is pivoted to move horizon­
tally.  It swings around the semi· circle and into place 
before the proper type.channel by pressing the corre­
sponding key. A movable arm OIl the chute operates 
the pusher. which pushes forward the line sufficiently 
for a single type to fall into the chute and be deli vered 
into the composing slide, where the types are formed 
into lines and spaced. The spacing and column forming, 
if not done by hand, is accomplished by two special at­
tachments. 

SPACING ATTA CHMENT FOR TYPE-WRITERS. 
-ROBERT J. , MINER, Greenwich, Conn. 'rhe attach· 
ment, which makes the proper spaces for tabulating ac­
counts, consists of a series of fulcrumcd space control­
ling b lockR operated by special keys. A tappet is fast­
ened to the carriage and the latter is stopped in the 
proper position by tbe blocks engaging the tappet. The 
ca.rriage is provided with a s\vinging rack-bar which is 
lifted by a lever having its other end extending undcr 
the several blocks so that it can he moved hy any of 
them. The raising of the rack by this lever allows the 
carriage to move onward till stopped by the tappet en­
gaging the proper block. 

WASHING M ACHINE.-EDGAR LACHANCE, Pitts­
burg, Kan. The machine is constructed withuut the em­
ployment of rollers or shafts as rubbing surfaces for the 
clothes. It is horseshoc-,shaped in cross sectIOn, having 
a corrugated lid sir dlar to a washboard that closes the 
top. The macbine has a perforated double hottom, so 
that when the machine is given a rocking motion by 
hand aided by sprin"s, the heated washing fluid and 
steam will be forced throngh the clothes, thoroughly 
cleansing them withont injury to the finest or most deli­
cate fabric. 

WEIGHING ATTA CHMENT FOR TRUCKS .-
GEORGE L. BANKS, Colorado Springs. Col. The attach­
ment consists of a weighing platform monnted on two 
horizontal cross rods which are suspended on knife 
edgee from the truck frame. 'rhe cross-rods are con­
nected throngh l ever arms by a connecting rod and 
coiled spring, aEl well as by connecting rods on each side. 

GREEN, Topel{a, Kan. This invention consil';ts of an A pointer connected with the spring rod travels over an 
attachment for mO\ving machines whereby a sickle may arc scale and registers the \veight. When not in use, the 
be gronnd quickly and automatically while the machine weighing platform is kept in normal position by carns or 
is at work in thc field. The sickle is placed in a snitable other devices. �t�e�i:�c�:s :;�:a�;�;f 

a n;�:!�� �h�or;�:�e��: :���� M�:'H;?�E ob�e��!; �h:':�::��� i��:z:o�st!l��� Illotion by a sprocket and chain connected with a coun. 
second seat for buggies or sleighs that may he folded np tershaft at right angles to the axle of the machllle, the 
when not in use. 'l'he body of the carriage is made long conntcrshaft being turned by a bevel. The grinder wheel 

is given a reciprocating movement from the point to 
enough to allow of sliding the regular seat backward, 

the npper edge of the teeth by means of a connection 
after removing a folding box cover which normally 
closes the rear end. A folding seat and back is then of its pivoted supports with a wheel an the connter- . 

d d h ld ' b 
b 

shaft. rmse an e III place y races. 

MOWING.MACHINE SICKLE GRINDER.-EDDlE KILN OR FURNA
.
CE. -JAMES O'CONNEL and BEN-

VILA8 GREEN,  Topeka, Kan . This arrangement is an 
I JAMIN -; . I�ILLER

.
Y, 640 'Yest 131st 

.
Street, New ,!ork, 

improvement on the foregoing grinder in that, instead of 
N. Y. rhe Inventwn conSIsts of a bOIler to be set III the 
archcs of kilns or furnaces. and utilizes the steam a reciprocating movement being given to the grinding 
generated to increase combustion. The boIler is an an­wheel, this movement is given to the sickle blade itself. 

The blade is held in a rocker frame which is connected 
nular chamber having a steam dome and containing a 

with a wheel an the conntershaft by which it 18 given a 
circular firebox within it. 'I'he firebox is closed at the ' 

reciprocating movement. 
rear end. by a fire wall extending npward abont two· 
thirds of the height of the box and by a damper hinged 
to the back of the wall and closed from the outside by a 
wheel. When the damper is closed, the products of 
combustion are entirely shut off from the central or 
burning chamber of the kiln, thns enaLling a person to 
work hi this chamber even when fire is in the furnaccs 
surronnding it. A steam spray pipe is arranged under 
the grate, and the spray of stearn tends materIally to 
increase combustion. 

SPRAYIN G  APPAHATUS . -MARION L. JOHNSON, 
Mears, Mich. 'rhe Rprayp,r consists. of a chamber into 
which the liquid is drawn by the upstroke of a piston 
operated by a small windlass. A val ve in the bottom of 
the chamber causes 'he liquid to be retained, and another 
valve in the tnbe leading to the spraying nozzl e is kept 
closed till the apparatus is placed near the tree to be 
sprayed. When this valve is opened the piston is forced 
downward hy a povlerfnl coilert spr ing, and the operator 
has nothing to do but to direct the spray where it  is 
needed. 

Electl'ica) I n v e n t i o n ,. .  

TELEPHONE.- HENRY F. BLACKWELL a n d  MAUDE 
A. BLACKWELL, 99 East Eighty-first 8treet, New York, 
N. Y. The object of this invention is to provide a small, 
compact instrument that may be carrkd in one's pocket 
and attached to a fire alarm system without impairing the 
circuit for fire alarm purposes. The telephone is placed 
in a neat box that may be hnng on the open door of a 
fire alarm uox and connected by flcxihle wires, plugs 
alld sockets with the circuit. The primary is contained 
altageth"r in the telephone, except that its two ends run 
into the receiver, where they are connected at will by a 
push button. One end of the secondary is connectcd WIth 
the line arl'l the other end, after pas8ing through the 
receiver, rUIlS through a condenser to -the- ground. - A l ­
though the lllstrument i s  particularly adapted for the 
uSe of the fir" department, it will also be found an ac­
cnrate instrument for making capacity determinations, 
etc., in bot h underground and overhead lines. 

llIbceIlane o u s  I nventions. 

FIRRARM.-W ALTER J. TURNBULL, New Orleans, 
La. The invention consists of a feeding' device for a 
firearm in \vhieh a magazine or cartridge belt is em­
ploycd. and the object of the inventor is to make such 
improvements as to cnable the cartridge to be fed by the 
same device that operates the hammer. This device 
consists of  a wheel with cam teeth which operates the 
hammer. The inner surfaces of the teeth arc grooved so 
as to form shoulders to engage with wings formed on the 
carC'idge carrier. The carrier is thus turned sufficiently 
to bring a fresh cartridge in rcgistry with the barrel and 
bam mer every time the trigger is pulled. 

RIPPING TOOL. -WYLY R. ApPLEBAY, Lowell, 
Ohio. 'rhe tool consists of !-VO handles, like scissor 
handles. pivoted together near one end. The handles 
terminate in a suitable head-piece having a plow-shaped 
point at the bottom forward end. Just behind this point 
II cutter is situated in the head. The cutter has II forward 

METHOD OF FORMI�G DIES. -HENRY F. BLACK­
WELL, Jr., 99 EaRt 81st Street, New York, N. Y. In 
making the die, an electrotype is first made of the arti­
cle to be reproduced. The intaglio of the electrotype is 
then filled with a supporting compound and a composite 
backing is formed by surrounding the electrotype with 
an iron cylinder and ponring in molten metal. 'rhe 
electrotype and snpporting compound are then removed 
and the die is fiuished off in a lathe. 

HEEL-RUBBER. -JOHN U. MORROW, Chicago, Ill . 
'rhis invention consists of a rnbber heel casiug made to 
fit ovcr the heel of a shoe or boot to prevent the wearer 
from Hlipping when walking on icy sidewalks. rl'he 
rubber is slit in the back at the top, and the two parts 
are fastened together by a button and socket or other 
fastening device. 

Desig ns. 

C A'l'TLE SHED.-WrUIAM HEATON, " Big Box." 
Allerton, Ill. The design co n sists of a simple shed with 
a long section of sJoping roof runn ing' from an apex to 
the back side wall. 'I'he framework of the entrance end 
inclines outward sl1ghtly from its base, and its u p per end 
is connected ,vith the main roof by a short. slant-roof 
which makes an apex with the former. Horizontal 
cross beams connect the back end with the front, thu s  
forming a loft i n  the npper part o f  the shcd, a n d  the 
whole framework is strongly braced. A plan view of 
the shed shows it to be in se£:mental sections in the 
shape of a keystone, so that a num ber of these sections 
placed together will form a curved or circ1l111r shed . 

ABDOMINAL BANDAGK-DANI EL D. MCCl.'JRE, 
Portland, Oregon. The bandage consi.Is of a y.shaped 
front piece fastened upon a main hody portion which 
tapers at each en(l to narrow bands that puss around the 
waist and are fastcned in front to the end of each branch 
of the Y. The main body portion is also tapered down_ 
ward into straps that pass around the legs and are fast­
ened to the bottom of the Y side by side. 

NOTE.-Copies of any of these patents wIll be furn­
ished by Mnnn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of tWa pllper. 

XBusiness ani) �ersonal. 
The charge jor inSC'ftiion under thi.� head i s  One Dollar (1 

l'inc jor each inserifon ;  about c'iaht words to a Une. 
Arlvertil:lc"/tW'ltts '1nust be received at pubU)cation office 

as early as '1'hltrl:ldu'y morning to appear 'in the follow­

ina week's issue. 

Marine Iron \Vorks. Chicago. Catalogue free. 

For logging engines. ,J. S. Mundy, Newark. N. J. 

. .  C. S." :\-! etal Polish. Indianupo li8. Samples free. 

Gasoline Brazing Forge, �'urner Brass \Vorks. Chicago. 

Y ankee Notions. Waterbury Button Co., W aterb'y,  Ct. 

Handle & Spoke Mehy. Ober Mfg. Co., Chagrin Falls. O. 

Machinery designed and constructed. G ear cutting. 
The Garvin Machine Co., Spring and Varick 8ts .• N. Y. 

Ferracute )-Iachine Co., Bridgeton. N. J . ,  U .  S.  A.  Full  
l ine of Presses, Dies, and other Sheet Metal ')lachinery .  

T h e  celebrated " Hornsby-A kroy d ' J  Patent SaIety Oil  
Engine is built  by the De La V ergne Refrigerating Ma· 
chine Com pany. Foct of East 138th Street, New York. 

'l'h e  best book for electflcians and beginners in elec­
triCity is  . .  Experimental Science." by Geo. M .  Hopkins. 
By mail. $4. Muun & Co .. publishers, 301 Broadway, N.  Y. 

� Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co. , 361 Broadw ay . 
New York. Free on application. 

HINTS '1'0 COHHEHPONDEN'I'H. 

N a rn e s  and A dd " es8 must accompany all lettcr� 
or no attention will be paid thereio. ThIS IS for am 
information and not for publication. 

lC. e "e r e n{� e s  to former articles or answers should 
give date of paper and page or number of question. 

I nq I I  i I· i es not answered in reasonable time should 
be repeated : correspondents will bear in mind tha1 
some aTlSVI'er5 rcquirc not a little research, and. 
though we endeavor to reply to all either by letter 
or in this <ieparlll1Cnt. each must take his turn, 

n il yers wishmg to purchase any article not advertised 
in our columns will be furnished with addresses of 
nouses manufacturing or carrying-the same. 

S ), e ('. i a l  \Vr it t e n I n fo rrtl a t. i o n  on matters of 
personal rather than general interest cannot be 
('xpectcd without remnneration. 

S d e n t i ti c  A nl e ri c a n  S u p p l e m e nt !!  referred 
to may be had at the office. PrIce 10 cents each. 

R o o k  .. referred to promptly 6upplied on receipt of 
price. 

ill i n e l'a l "  sent foor examinatron should be distinctly 
marked or labeled. 

(7711) I. H. asks : 1. Can paper be 
treated chemically so that a current of electricity will 
turn it a different color i f  sent through it?  I am told 
t.hat printing telegraphs employ this method. A. Chemi · 
cally prepared paper for autographic and aulomatic 
telegraphy is prepared by soaking it in either of the fol­
lowing solutions : Nitrate of ammonia� 2 poundA ; fcrri· 
cyanide of potassium, � ounce ; gum tragacanth. 2 
ounces; glycerine, 2 ounces ; water, � gallon. Or, 
iodide of potassium, 7.t pound ; bromide of potassium, 1 
pound; starch, � ounce; water, 2 quarts. 2. ·How is 
the paper prepared ? 

A. Iodide potassium. . . . . . . . . . . . . . . . . . . � lb. 
Bromide potassium . . . . . . . . . . . . . . . . . .  2 l b. 
Dext.rine or starch . . . . . . . . . . . . . . . . . .  1 oz. 
Distilled water . . . . . . . . . . . . . . . . . . . . . .  1 gal. 

(7712) Reader asks what it would cost 
to purchase if  you could furnish same, a complete file of 
the SCIENTIFIC AMERICAN, covering the last t\"enty-five 
years, either bound or unbound. Also cost of same for 
longer period, say thirty, thirty-five, or forty years, and 
also tell how long the paper has been puoiished. Would 
it be possible to ohtam a complete file at any price? 
Would not sncb file make a very perfect library in itself 
of scientific invention and facts covering the period of 
its pu blication ? Please answer in your next issue. A .  
If " Reader " w i l l  give his name and address w e  shall he 
glad to quote price of volnmes for last ten years which 
is all we can supply. I)ossibly some of our subscribers 
may have partial or complete sets, if so, we shall be glad 
to give " Reader " their price. A set would indeed 
make a Ii brary and. would show the progress made in the 
fifty- three years tlw SCIENTIFIC AMEmcAN has been 
published. 

INDEX O F  INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

AUGUST 1 5 ,  1 899. 

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

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

A d ding machine . . T .  Q .  Long . . . . . . . . . . . . . . . . . . . . . . . .  630,904 
A larm. See l::!; l ectric alar m .  
A l arm. L. Schiff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631.2�O 
A larm device. Brumder & Rogginger . . . . . . . . . . . . . .  630,857 
Alining and l evel ing device and method, J.  V. 

IIul.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  681 . 1 1 4  
A l u m i n u m .  reducing, F .  A .  Gooch . . . . . . . . . . . . . . .  ' "  C);11 .2:,)3 
Animal tail bolder, G. 'V. Noland . . . . . . . . . . . . . . . . .  fh-M1 .920 
Antitackl'!. mach i n e  for m-aking, M. E. Biersach . . fkID.84iJ 
A pron fastener. H. K. Custer . . . . . . . . . . . . . . . . . . . . . . . t)'�lJKI;) 
Armature. H. G. Heil'!t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tiOO.mO 
A wn ing . •  J .  Deloriellx . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fiiB .Ofl;) 
Ax h andle.  \V. So Marsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tH1.117 
A x l e  attach i n g  d evice. veh i cl e ,  A. Levedahl . . . . . .  6:{I ,018 
Axle lubricator, car, H .  Gallager . . . . . . . . . . . . . . . . . .  6iU,2IO 
Axle skein. roller bearing. A. H. Wood . . . . . . . . . . . .  naO.9fl1 
Back band hook. S. Ward. Sr . . . . . . . . . . . . . . . . . . . . . . . Clin.1!10 
Hack pedal i n g  brake. A. C. Hendricks . . . . . . . . . . . . . .  fiat.On 
Badge hol der. J. �'. Schlag Ie . . . . . . . . . . . . . . . . . . . . . . . . 630,934 
Rar. See SiCkle bar. 
lIarI'!. machine for l ifting and conveying straight· 

Bat��l;�c�i .��·
o�����y

A: ·K·
.
· Wester'daiii::: :::::::.: �ii:�gt 

Bearing, axle. A . •  J. 'l'h eiring" . . . . . . . . . . . . . . . . . . . . . . . . 630.948 
Bearing dust cap, A. Sidwell . . . . . . . . . . . . . . . . . . . . . . . .  6:U.054 
Bearing. roller,  A. Levedahl . . . . . . . . . . . . . . . .  , . .  631 .019 
Bearings, cone lock for ball ,  F. M yers . . . . . .  630,913, 630,915 
Rea bottom . sprinlZ, C. D. Brouyette.  _ . . . . . . . . . . . . .  6.1O.9H8 
Bicycle. R. �'. Darling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  oR1 .063 
Bicycle saddle, .r. D. Moore . . . . . . . . . . . . . . . . . . . . . . . . . .  630,911 
Blower, steam , C. S.  Farrer . . . . . . . . . . . . . . . . . • • • • • • • .• 631,007 
Board. See Wagon grain board. 

Boat luweril lg appara.tus, A. Des Jl'ours . . . . . . . . . . . . tliU,006 
Bout lowering appliallee. F. R. Patey . . . . . . . . . . .  , . .  631,226 
Boil er. See St.eam boi ler. 
Boiler ::wa lc rem over, Ht,ealIl . �j. H. \V illiams . . . . .  tkU . l00 
Bol Hter. metal, A. B. Bellows . . . . . . . . . . . . . . . . . . . . . . .  631,246 
Book l eaf. H .  (;. !taz.al l . . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . .  631 . 127 
Book, lIl an i folding sale8. C. L. Denison . . . .  631, 107, 631,108 
Boring machine, dowel door. A. -K Woods . . . . . . . .  630,963 
Bott le,  nOll-refi l lable, G. l\1c��achron . . . . . . . . . . . . . . .  631,258 
Bottle, non-refillable,  .J . ]1'. Gaylord . . . . . . . . . . . . . . . .  631.252 
Bottle, nOll·refil1able, F. D. Ray et al. . . . . . . . . . . . . . . GBO,929 
Bottle,  non-refillable. H. Seelinger . . . . , . . . . . . . . . . . .  631, 183 
Bottle shield or ]JI'otector, H. Seelinger . . . . . . . . . . . .  thl1, lS2 
Bottle 8topper ,  J .  P. l£rie . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:H,OUS 
Bowling al ley,  W. P.  ilI ussey . . . . . . . . . . . . . . . . . . . . . . . . 631.0W 
Box handle, A. S� Held . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  630.88fi 
Box or crate, P.  C. Leidich . . . . . . . . . . . . . . . . . . . . . . . .  630,I;I(J3 
Boxes, call S, etc . •  means for extracting articles 

from t.h ell', if. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631.078 
Bracket. See Fenee p-ost bracket. 
Brake. See Back pedalinJ! brake. Rudder brake. 

'rrack and w h eel brake. V ehicle brake. 
Brickl'!, etc. , apparatus for drying, O. HowL . . . .  '" (j.'U.214 
Bridge, draw, }fransoll & \V i l m an . . . . . . . . . . . . . . . . . .  630,879 
Brush, F. W. Barratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 630.844 
Bru8h,  col lapsible tube, J.  A. Sy monds . . . . . . . . . . . . 631,000 
Buckle, slide, A. Landau . . . . . . . . . . . . . . . . . . . . . . . . . . .  681 ,082 
Buckle.  trace, D. l1'oreman . . . . . . . . . . . . . . . . . . . . . . . . . .  630.878 
Buggy boot fastener, D. W. Kneisl y . . . . . . . . . . . . . . . 6JO.898 
Buggy top window and curtain, J. Schnoor . . . . . . . .  630.991 
Bulletin, 1£. S. Brook8 . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  630.805 
Burial casket trimming. H. T. Loomis . . . . . . . . . . . . .  - 631,116 
Burner. �ee H y d r o c  a rb 0 n burner. Lamp 

burner . 
Burners, oil I'!upply system for, S. L. Jones . . . . . . . .  6Ht .On 
Button, R. Hormann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631,212 
Button, II ,  Kindmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631.2Hi 
Button. link cuff. H. V .  Johnl'!on . . . . . . . . . . . . . . . .  631,215 
Cabinet, blunk, G.  H. Megquier . . . . . . . . . . . . . . . . . . . . 631 ,257 
Camera. submarine photograpllic,  D. M ason . . . . .  631.2"22 
Can, See Creaming can. 
Car b(,}ster, Kennedy & Scaife . . . . . . . . . . . . . . . . . . . . .  630,896 
Car brake syst.em, street. 'l�. Reilly . . . . . . . . . . . . . . . . 6.'H,2G'.l 
Car, cinder dumping, .J. J .  Gorman . . . . . . . .  , . . . . . . .  631,071 
Car controlling mechanism, electric railway. S .  

II . Sbort . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.939 
Car coupling, A. 1. �Jlling�on . . . . . . . . . . . . . . . . . . . . . . . 631,067 
Car door fastener, Phillips & H ogan . . . . . . . . . . . . . . . 6.'11,051 
Car 8eal, G. \V .  Dryer . . . .  : . . . . . . . . . . . . . . .  .- . . . . . . • . . .  thl1,204 
Cur wheel.  ball bearing, F. Myers . . . . . . . . . . . . . . . . . . . 630,914 
Carbid furnace. L. K. B o h m  . . . . . . . . . . . . . . . . . . . . . . . . . 630,96(; 
Carbureter, A. 1. van V riesl alld . . . . . . . . . . . . . . . . . . . . . 631,002 
Carding ellgine, '1'. R. Marsden . . . . . . . . . . . . . . . . . . . . . 631.0'22 
Cartridge. \V. C. Lynham . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631.085 
Cash regi8t.er, J. Pall weber . . . . . . . . . . . . . . . . . . . . . . .  _ " .  630,92'Z 
Ca8h register counting or adding m echanism, G .  

Sc1n18ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  631,231 
Casting waste traps. mou l d  for. P. D. Hay . . . . . . . . . 630,884 
Center. A. H. Bromley, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . .  631.105 
Chain. E. D. Fake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 630,978 
Chair. See Nursery chair. 
Chair. A.  H. Pinnock . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . 631,176 
Check perforating' apparatus.  J. D. Baumann . . . . . 631,266 
Chip separator. Hiehartls & Drewsen. , . . . . . . . . . . . . 631.093 
Chocolat.e apparatus. J. \V erner . . . . . . . . . . . . . . . . . . . .  630,957 
Chopping or m incing knife, J .  ,.y. Lohr . . . . . . . . . . . . 681,021 
Churn, J. W. Maxey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631,171 
Ciamp. See Rope clamp. Self-locking clamp. 
Clamping device. string, H .  B. \V aterbury . . . . . . . .  681 ,0;>8 
Classify ing lists of names. means for. rr. C. Mas· 

Cl e�:;�r: " See'Coiiu�; c·le·ane;: · · · · · · · · · · · · · · · · · · · · . . .  6aO,!U ; 

Cleansing apparatu s .  \Y . A. Schmidt . . . . . . . . . . . . . 631 ,lSU 
Closet. See Water closet.. 
Cloth int.o predetermined lengths, machine for 

cuttmg, C. H .  Crowell . .  . . . . . . . . . . . . . . . . . . . . . . . . .  6;l0.86.1 
Cloth sh earing m achine cloth rest, A. Brown . . . . .  630,969 
Coatings to structures. apparatus for applying 

ant.ifouling, H. D. ('oleman . . . . . . . ' . . . . . . . . . . . . . .  631,154 
Cock and igniting device. electrically operated, 

P. L. G u yenot . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 631,162 
Cock ,  sink and basin, II. SIeben . . . . . . . . . . . . . . . . . . . .  630.940 
Cock, stop and waste, H. �ieben . . . . . . . . . . . . . . . . . . . .  630,941 
Concentrator. Rose & Hyatt . . . . . . . . . . . . . . . . . . . . . . . . 630,OS9 
Cooler. See Milk cooler. 
Copying apparatus,  II. Krandt . . . . . . . . . . . . . . . . . . . . . .  630 .901 
Cord ball holder, A. W einberg . . . . . . . . . . . . . . . . . . . . . . 631,141 
Corn on the cob. implement for sl itting green, R. 

M. Pancoast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631 ,25U 
Cornstal ks. machine for removing pith from. G .  

R .  S h erwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631.186 
Corset, D .  Kops . . .  . . . .  . . . . . . . . . . . . . . . . . . . .  ' . . . . . . .  631 .0i9 
Cotton beater safety device. Ward & Curt.is . . . . . . . mn,140 
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Coupling. See Car coupling. Dllion coupling. 
Coupling, 'K Haber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6;:;O.�2 
Cradle,  self-rocking. J. Josefkowicz . . . . . . . . . . . . . . . .  630,884 
Crate. s h ipping, A. E. Hinman . . . . . . . . . . . . . . . . . . . . . . 631,075 
Crating or packing can stock, apparatus for, \V. 

H .  Sealy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600,9.10 
Creaming can, Laube & Kinney . . . . . .  , . . . .  ' . . . . . . . . 631 ,218 
Cultivator shovels, automatic 8pring trip for. W .  

Sobey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.1l.232 
Curlillg iron heater. ,1. R. Hoit. . . . . . . . . . . . . . . . . . . . . 630,979 
C utter. See Stalk cutter. 
Cut.ting. folding, and pasting machine. E. P 

Shel don . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 630,9R'i' 
Cycle s.addle and su pport, A. J. ;\iorisoIl . . . . . . . . . . . 680,912 
Deborner. '1\ It. Norris . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  631 ,12;; 
Depository. mechanical, ;\,-1. C. M engis . . . . . . . . . . . . . .  681,024 
Digger. See Post hole digger. 
D i8infectillg, R. H. Reeves . . . . . . . . . . . . . . . . . . . . . . . . . . 6;:;1,228 
Disk drill .  W .  StejJbenson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631.135 
Door check, C. F. Hanington . . . . . . . . . . . . . . . . . . . . . . . .  631,014 
Door time check. C. C. Biel itz . . . . . . . . . . . . . . . . . . . . . . . 631 ,o;-U 
Dough mixing machine. C.  A. Conner . . . . . . . . . . . . . ' t-i.3fL8fi1 
Draught equalizer. M. Gentry . . . . . . . . . . . . . . . . . . . . . . . 630,880 
Drier. See W heat drier. 
Drill. See Disk drill.  
Drying and h eating appliance for laundries, etc . .  

C. C. Barbour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.il ,Of!1 
Dye and rnakillg same, red. C. O. M u l l e r ,  . . . . . . .  _ . mn,(J89 
Dye and m akIng same, su bstantive sulfur, H. R. 

'TidaL . . . . . . . . . . . . . . . . . . . , . . . .  , . . . . . . . . . . . . . . . . . . . . .  630,952 
Electric alarm and registering or cont.rolling ap- -

paratus. M. V ester . . . . . . . . . . . . . . . . . .  , . . .  " . . . . . . . . .  C,s1,032 
Electr i c  currents. automat.ic regul at.or for, A .  

Vogt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6;J0,�5.1 
J<�l ectric  lig-ht controller. O. M. Lacey (reissue) . . . .  11 ,765 
E l ectric meter, G. F. Packard . . . . . . . . . . . . . . . . . . . . . . .  6.31.2'25 
��lectric safety ap-pliance. Badger & Plews . . . . . -. . .  031,145 
Electric Wifing cleat. H. M. Stevells . . . . . . . . . . . . . . . .  6H1,2a .. 
F,lectri cian's too l ,  D. S .  Geiser . . . . . . . .  ; . . . . . . . . . . . . .  631,112 
El evator. See Safet y el evator. 
Engine. See Carding engine. G as engine. G as 

or oil engine. H.otary steam engme. 
�:ll gille, J. R. G eorge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 630,881 
]£ngilH�I'!. apparatul'! for starting internal combus-

t ion, Edmolld�on &. Dawson . . . . . . . . . . . . . . . . . . . . .  631,2()(i 
Exhibitor, s i l l{ si{cin,  L. Levinson . . . . . . . . . . . . . . . . . . 6::H.08;{ 
Eye strength ener . . R. B. Carter . . . . . . . . . . . . . . . . . . . . ..  630.859 
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�'an and ch urn, com binect,  .I. C. Foreaker . . . . . . . . . .  6.10.877 
Fence machine, N. A. Fielder . . . . . . . . . . . . . . . . . . . . . . .  636.875 
li'en ce post, A. N. Sh arroek . . . . . . . . . . . . . . . . . . . . . . . . . . t).'U,131 
Fellce post uracket, H. "T. rrimmons . . . . . . . . . . . . . . . 631,138 
Fifth wheel. J.  K .  'l'homa . . . . . . . . . . . . . . . . . . . . . . . . . . .  631 .189 
FIlter, H. Reisert. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.10,988 
Filter. gravity water. D. J. Bliss . . . . . . . . . . . . . . . . . . . .  630,S46 
Filter. rain water. \V . M. lticketts . . . . . . . . . . . . . . . . . . 6.Ql,l28 
Filt.er, univer8al. K. Abraham . . . . . . . . . . . . . . . . . . . . . . ()31,14a 
]fil tering apparatu s.  V. C. Driesbach . . . . . . . . . . . . . . .  6,')().870 
EfiJ terillg device • •  T .  \Vilson . . . . . . . . . . . . . . . . . . . . . . . . . .  630,959 
l1'ire el'!cape, .1 . Laming . . . . . , . . . . . . . . . . . . . . . . . . • . . . . .  630;902 
�-'ire escape. M. K. M cGowan . . . . . . . . . . . . . . . . . . . . . . .  6.31 .174-
Fire el'!eape . . 1. Y. Shallenberger . . . . . . .  , . . . . . . . . . . . .  630,993 
Fireproof c h imney. F. II. Urban . . . . . . . . . . . . . . . . . . . . (j.QI,189 
Fire pumps,  apparat u s  for automatical ly insur-

ing periodiC operation of stationary, Clark & 
Quimby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6BO,Sf<) 

Fishing line float. A. Rourke . . . . . . . . . . . . . . . . . . . . . . . .  631.1U7 
Flul'!hing apparatus, R. A .  Merr i l L  . . . . . . . . . . . . . . . .  6..'U,025 
Frame. See V elncle frame. 
Funnel. automatie. C. \V. \Vurster . . . . . . . . . . . . . . . . .  1130.965 
�'unnel. indieating. 'I'reibel & Nier . . . . . . . . . . . . . . . .  631.099 
FUrnace. See Car bid furnace. Smoke con sum-

ing furnace. 
Furnace, \V. McClave . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  680,916 
Furnace generator. steam boiler, J.  O.  Morris . . . . . 6::31 .t20 
Gam brel , ,"'. Schnell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6�0.!-lM 
Game, J. F�dwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W3t . 11 0  
(j-ame apparatus. C. G. B u r n s  . . . . . . . . . . . . . . . . . . . . . . .  ti31 .o.14 
Game. 80l itaire. L. Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gm ,IlW 
Garm ent hanger. Rig8by & Cross . . . . . . . . . . . . . . . . . . t":'U . H!:? 
Gal'! a.nd v a por burning device, combined, H. .  

�'huyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . G;{l ,OOl 
Gas burnerI'!. igniting" device for, C. I .. . Burger . . . . . f);'H,2ti7 
Gas engi ne,  C. P. Hlalw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fm1.(!O;; 
Gas engi n e ,  R .• Rr . . & H . Nuttal l .  Jr . . . . . . . . . . . . . . . . 631.2'24 
Gas generator , M. L. & \V. n. \Varner . . . . . . . . . . . . . .  6.,)(),955 
(; a8 generator.  acet ylene. G. Dawson . . . . . . . . . . . . . .  630,975 
G-a� generatol', acetylene, Demaria &. Ranzini . . . . . 631.156 

8:: �e:�('(K���,
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Gas or oil  engine. Anderson & Ericksson . . . . . . . . . .  630.838 
Gas pipe or tu blng. canopy for. G. D. Sherwin . . . . 631,1& 
Gas producer for metallurgical plants. E. C. Heg-

eler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 630.885 
Gas retorts.  apparatus for removing graphite 

crusts from int eriors of, A .  Rerris . . . . . . . . . . . . . .  63(1,897 
Gas to burners. etc .. el ectric appliance for con-

trolling supply of, C. Franzen . . . . . . . . . . . . . . . . . . .  6,Q1.037 
Gate, C. SteeL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631 ,187 
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Gear, platform . . J. H. Nichols . . . . . . . . . . . . . . . . . . . . . . . 6;n,l22 
Gearing, D. C.  Frazeur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631,208 
Generator. !;ec Furnace generator. G as genera-

tor. Steam generat or. 
Glass. See \V indow glass.  
G l ass dipping machine.  C. E.  Blue . . . . . . . . . . . . . . . . . . 631.1�}5 
Glass from tanks to moulds. measuring and deliv-

ering molten, C. E.  Blue . . . . . . . . . . . . . . . . . . . . . . . . .  6:-H .19fi 
Glass or bottle washer. J. Barbero . . . . . . . . . . . . . . . . . . 030,843 
Gold from pulp,  s limes, etc. , recovering, Kern-

mis- Betty & Searl e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630,982 
G rain binder tripping mechanism, C. C. Erens-

cher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'lO.853 
Gun, air, C. J Hamilton . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  631.010 
G u n  carriages, recoil brake for. Darmancier & 

Dalzon . : . . . . . . . . . . .  . . . .  . . . . . . . . . . . .  . . . . . . .  . . . . .  . .  . 6::s1,201 
Hand l e .  See Ax bandle. Box handle. 
Hanger. See Garment h anger. 
H arrow. J. Macphail . .  . . . . . . . . . . . . . . . . . . . . . . . .  631.047. 631.048 
H arrow, disk. J ohnston & Clokey . . . . . . . . . . . . . . . . . . . 6:30.981 
H arvester, self-b1nding, C. C. Breuscher . . . . . . . . . .  HaO,854 
Hat t'astener, J. Stauber . . . . . . . . . . . . . . . . . . . . . . . . . . . t-i31,WS 
Hat ironing m achine. G. F. Larkin . .  . . . . . . . . . . . . .  631,017 
H eater. See Curling iron heater. Water heater. 
Heddle middle eyes, machine for making, M .  A .  

Ficker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:10.874 
Heel buil ding machine, W. P. Bbsworth . . . . . . . . . .  ii:-n.O:�5 
Heel com pressim! machine, F. F. Raymond, 2d . . .  tla1.0�} 
Hoodwink, J. H. Pep pard . . . . . . . . . . , .  . . . . . . . . . . . . . . . .  6:l1.227 
Hook. See Back band hook. Whiffletree hook. 
Horse power, D. D. Bukey . . . . . . . . . . . . . . . . . . . . . . . . . . (;31, 198 
Horseshoes, clamp for attaching sutt treads to, 

Beardsley & 'l'alcott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631,147 
House. See Portabl e  house. 
Hub, veblcle wheel.  J .  H artshorn . . . . . . . . . . . . . . . . . .  6.'10,88:1 
Hydrant, J F. Mall illckrodt . . . . . . . . . . . . . . . . . . . . . . . . . 630.9B.::' 
H ydrocarbon burner, J ordan & 1.'hie!e . . . . . . . . . . . . . 630,B93 
Hydrocarbon burner for incandescent lights, V. 

H. �linack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.9!l6 
Implement, combination. F. R. Bignold .  . . . . . .  . .  631,247 
Indicator. See Signal Indicat or. Sound indica· 

tor. 
Iron. See Tailor's iron. 
Iron and steel, manufacture of planished, W .  C. 

Dickey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'lO,867 
Joint. See Rail jOint. 
J Oint • •  J .  Macphai 1 .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.')1.046 
Laclllg hook guard, A. K. I.Jovell . . . . . . . . . . . . . . . . . . .  6:"-)().984 
LaCing stud setting machine. P. It. G lass . . . . . . . . . . 63l,Oa8 
l�am p burner, incandescent oil ,  T. J.  Cranston . . . .  6,'11.200 
Lamp chimney, P. Hoogerzeil .  . . . . . . . . . . . . . . . . . . . . .  U31,211 
Lamp, el ectric arc. P. Luhr . . . . . . . . . . . . . . . . . . . . . . . . . .  t�)0,905 
Lam p, electriC  arc, C. J. 'l'oerring . . . . . . . . . . . . . . . . . . 6:H,055 
IJam p. incandescent, H .  M .  Cooley . . . . . . . . . . . . . . . . .  ti30.862 
l.am p, incandescent, E. C. de Marcay . . . . . . . . . . . . . .  631.221 
Lamp. petroleum incandescent, Hewes & \V il-

Iiams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6;11.012 
I.Jamp. petro leum incandescent, If. W. O.  Nicolai . 6:-31,223 
Lam p shade. W. H. Wells  . . . . . . . . . . . . . . . . . . . . . . . . . . 661,059 
Lamps, apparatus for exh austing electric, W. It' .  

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.n97 
Lam ps, locking hanger for electric, J. A. Bren· 

nan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 630.8.12 
Last, �'. W. Stuart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631.236 
Lathe t.ool holder. turret, A. C. H. Kraft . . . . . . . . . .  6:11 .000 
Leveling or grading instrum ent, (l�. C. Brown . . . . .  G30,856 
Liq uids ch arg-ed with carbonic acid gas. apparatus 

for forcing, E. Goodamote . . . . . . . . . . . . . . . . . . . . .  631,008 
LOCk. See N ut lock. 
Lock, J. �'. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 630.839 
Locomotive, two· cylinder compound, G. R. Hen-

derson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ml,164 
IJoom binder. H.  'l'alks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631,237 
Loom for weaving tufted fabrics, Southwell & 

Head . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631.233 
IJoom shuttle threader, C. I.Jamothe . . . . . . . . . . . . . . . . 631,045 
Loom warp stop motion, H. Wyman, 

631,240. 631,242 to 631,244 
Loom warp stop motion, Wy man & Clark . . . . . . . . . .  631,241 

ORDINARY RATES. 
Inside Page, each insertion_ - 1'a cents a line 
Back Page. each insertion. - - $1.00 a line 

IT'l?or some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line -about eight 
words per line. 11h is notice sbows the widttl of the i ine. 

�i!��s
e��� �� �t�t�a%�e�at:�a:��f,: lfnal, g;a�e����!: 

ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursltay 
rnornlDg to appear in the fullowing week's issue. 

Star * 
Lathes 

root power 
Screw • • • 

• • .  cutting 
Automatic 
Cross feed 

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

Send for Catalogue B. 
Seneca Fans Mfg. Company, 
6 9 5 Wat<r St. ,Seneca Falls, N. Y· 

AMERICAN PATENTS. - AN INTER-
e�ting and valuable table sbowing the number of patents 
granted for the various subjects upon w b ich petitions 
h ave been filed from the beginning down to December 
31. 1894. Contained i n  SCI ENTIFIC AMER1 C A N  SU P­
PLEMENT, N o. 1 0 02. Price 10 cents. '1.'0 be had at 
this office and frow all newsdealers. 

Foot Power :r��f<jfa�*:,t�,'� �j'};�'���s��. Plan-

SHEPARD LATHE CO., 133 W. 2d St., CinCinnati, O. 

WALWORTH 
PI PE VISES 

are the Heaviest and 
Strongest vises made. 

R EN EWABLE STEEL JAWS.  

W A L W O R T H  M F C .  C O . , 
20 O L I V E R  S T R E ET ,  BOSTO N ,  M A SS. 

The Ness Autom at ic  Switch 
Telephone System 

sbould be in every Factory, vr arehouse, 
School, Hotel or Public Buil ding where 
quick intercommunICation between fl oors, 
rooms or separate buildings is desired. 
'l'h"roughly reliable. Indorsed by the 
leading electrical engineers. Ilr Send for Descriptive Book�et "S:' 
The H o l t ze r-Cabot E lectric C o . ,  Mfrs . ,  

Boston (Bro o k l i ne). Mass.  
BA R N E S '  

New Friction Disk Dril l . 
FO R L I G HT W O R K. 

Has these Great A d vantages: 
The speed can be instantly changed from 0 to 1600 
without stopping or spifting belts. Power applied 
can be graduated to drive, with equal safety, the 
smallest or largest drills within its range-a won­
derful economy in time Qnd great saving in drill 
breaka.ge. Send for catalogue. 

W. F. & J NO. BARNES CO.,  
999 Ruby St. ,  Rockford, Ill. 

Loom weft parting or cutting mechanism, H .  
W y m an . . . . . . . . . . . . . . . . . . . . . . .  , .  . . . . . . . . . . . . . . . . . . .  631.245 

Lubricator. See Axle lubricator. 
Measuring electric currents. apparatus for, II. 

Aron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 630.8jO 
Metal cutting tool and making same, If. G. Echols 631,158 
Meter. See Electric meter. 
Milk cooler J. Q.  Adams, Jr . . . . . . . . . . . . . . . . . . . . . . . .  630.8:35 
M ill ing tool,  W . . J Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.!l.lS 
M ineral separator, Porter & McKelvy . . . . . . . . . . . . . .  630,926 
Mirror, W right & Curry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631,033 
:\lirrors, protector for mercury back, D. J. Mur. 

lialle . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631,121 
Models for dressmakers, t ailors , etc. prodUCing, 

C. F. Edgar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631,2C5 
Moistener and envelop sealer, stamp. H. A. & It. 

B Bostwick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631.104 
MOUld. See rl'ype mOUld. 

�g�r���d
d���c�rt��/.J��I�S;i��·d: iiJ: 'G'�hiiiu: : : �: ��:�� I 

Mortising' machine. lock, J. E. Dearborn . . . . . . . . . .  631,20'J I Motor. See Spring motor. 
Motor apparatus. J .  E. 'ryler . . . . . . . . . . . . . . . . . . . . . . . .  nal 23 ; 
M u l tispace, P. F. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  681,Oti� 
Mu sical instrument, stringed, Ji'. Stroh . . . . . . . . . . . .  mn, 188 
Mu sical instrum ent tuning peg, R. E. Martin. . . .  631 , 1 18 
Nail lllachine, C. A. Dixon. . . . . . . .  . . . . . . . . . . . . . . . . . . 631,20J 
Nails. method of and apparatus for cleaning, A. 

h Starke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631 . 1 33 
Nursery chair, convertible, S. A. Hovey . . . . . . . . . . .  6.11,076 
Nut finishing machine, Detrick & Nasby . . . . . . . . . .  631.109 
Nut lock� S. L. Neely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600.91fl 
Packing, metalliC, '1'. W. Mitchell . . . . . . . . . . . . . . . . .  631.088 
Paper package and binder toilet, F. H. Hoberg . .  GOO. S8R 
Paper taking pin, L. C. eroweH . . . . . . . . . . . . . . . . . . . . .  630,864 
Photographic apparatus, adjusting device be· 

tween tripods and cameras of, A. H. Spurr . . . .  631,Qal 
Piano Rtring loop machine, Monighan & Brainard 630,910 
Pin. See Paper taking pin. 
Pipe pat ch,  B.  A. Rucker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.>1.179 
Pipe wrench , Van Etten & Herry . . . . . . . .  " . . . .  � . . . 631.(51) 
Pipe wrench and cutter, P. II. Poppert . . . . . . . . . . . . 630,925 
Pitchfork and rake, combined , S. Jeffery . . . . . . . . . .  6.11 .166 
Placer soil wasbing apparatus, S. M. Lissau . . . . . .  6a1.020 
P l anter. automatic check row corn, J.  B. Jarmin 630,891 
Planter. automatic corn, J. B. Jarmin . . . . . . . . . . . . . .  630,890 
P l ate holder, magazine. N. Houvang . . . . . . . . . . . . . . .  6HO.848 
PJate holder. magazine. W. }1'. Folmer . . . . . . . . . . . .  681,249 
P l ow, J .  L. & J. fr. CarrolL . . . . . . . . . . . . . . . . . . . . . . . . . .  6..')1,152 
Plug for flexible wue connections, attaching, D. 

McGlone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631 . 173 
Plume, artificial, f!:. W. Mach . . . . . . . . . . . . . . . . . . . . . . .  6.10,909 
Portabl e  house. Mershon & Morley . . . . . . . . . . . . . . . .  G30,908 
Post. See Fence post. 
Post hole digger. W. H .  Dalbey . . . . . . . . . . . . . . . . . . . .  630.865 
Postmarking and stam p cancehng machine. 

W right & Griffith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53(f.W4 
Potato cutting and planting machine, J. If. Mc-

Cann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631.027 
Power. See Horse power. 
Power transmitting mechanism. L. Knopf . . . . . . . .  630,899 
Precious metals from ores, separating, W. H. 

Baker. . . . . . .  . .  . .  . .  . .  . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  . . .  . . .  6.'lO.842 
Precious metals from t heir ores, extracting. J .  

Press. J .  W .  McQueen .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.m8 
Printer's ru le,  circle, etc .. 1. W. Allspaugb . . . . . . .  631.060 

AUGUST 26, I&J9 . 
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'Bicyclers Buy The Best. 
Ever hear of the . ,  Light 'That Failed " ?  Most wheelmen have 
experienced this witb their lamps before they began to use the 

H E V E R L. I T "  B I CY C L. E  L.A M P  
No disappointment. no light failing them. ':J.1he H Everlit " is reli­
able in every way. It is all brass except hanger, is � inches high, 
weighs 1� ounces. It is easy to clean, easy to regulate. The fIame 
can be regulated from either side of lamp. Embossed fount 
packed WIth cotton. Burns kerosene oil. This lamp always gives 
a clear, steady. penetrating light. l1�ine nickel finish. 

or l11ustmted Oatalo(flw .. S. A." free for asking. 

Edward M i l l er  & Co.  §':lc"t,:;,.r��ik��d Meriden ,  Con n .  
STOR ES : 28 & 30 West Broadway. NEW YORK. . fo3 Pearl St., BOSTO" . 

nanufaclurers of " Royal " Bells and " najestlc " Gas Lamps. 

' .. . . . .. . .. . .. .. .. . .. . .. .. . .. .. .. .. .. . . . . . . . .. .. .. . .. . . .. � 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's Use.-The utilization of 110 volt 

. p-Iectric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de­
tailed working drawings on a large scale, and the fur­
nace can be mnde by any amateur who is versed in the 
use of tools. 'l'his article is contained in SCIENTIFIC 

��E�l�1,� �'lf:;f�t.)Rr�;.Ja���;, J�;e
Y��k

c6¥i;: 
or by any bookseller or newsdealer. 

E. Greenawalt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:11.040 

I Printing attachment for rol l  paper holders, E. case··na,ruenea. 
McConville . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  6:11,028 

Williams' Soaps sold everywhere, bnt sent 
by mail ifyollr dealer does not supply you. 
Wllll81n�' Shaving Stick, 2oc. 
Genuine Y Bllkee Shaving 

SOB]), • • • • • tOe. Printing m achine inking device, J. H. Prouty . . . .  631,126 
Pull er. See Spike pul l er. ':i.��l�;�f'!h�Fh� 
Pulley fram e for carrying signal w ires, etc., L. e . f 

Luxury Shaving Tablet, . 2oc. 
Wllllaml!!l' Shaving Soap 

(Barbers'), Six Round Cakes, l ib., 40e. 
PUI�Y .':�N��y�sA':riorm;,:n·. : : : : : : : : : : : : : . : : : : : : : : : : :  ��U: l�� s���f:f.t gw s:�I tor Oatalocme. _ S�INNER 
Pul verizer, ore, H .  M. Witi iamson . . . . . . . . . . . . . . . . . .  6R1.2R9 C H U C K  C O., Church St., New Britain, Conn. 

Exquisite a l so for toilet. 

The Trial cake for 2c. stamp. 

Pump regulator. A. Bergst . . . . . . . . . . . . . . . . . . . . . . . . . .  6.11.149 
P u m p .  rotary. A. Rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.932 
Pumping apparatus, rotary reciprocating', V. E. 

Emgarth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.977 
Punch and shear m achine. C. F. Thurber . . . . . . . . . 631.137 
Pyroxylin composition of matter, transP3:rent 

flowable. J .  H. Stevens . . . . . . . . . . . . . . . . . . . . . . . .  630,944 
pyrrly���v�����.�i

.
t
.
i��: .����.���.

r
.��� . .  ��.�.����: .�: 630,94f> I Rail joint, J. Cunningham . . .  " . . . . . . . . . . . . . . . . . . . . .  631,248 

Railway controlling mechanism, electric. S. H. 
Short . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630,938 

Railway crossing alarm, e lectrically operated, J .  
E .  Steele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.>1.134 

Hailway system, electric. J. G. J ustin . . . . . . . . . . . . . .  6.11,015 
Railway system. surface contact, W. B. Potter . . .  630.927 
RaIlways, contact system for electriC, W. 

Grunow. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631.073 
RaIsin seeder. W. B .  Fenn . . . . . . . . . . . . . . . . . . . . . . . . . . .  631,069 
Ranges. water h eating apparatus for, H. R. Shep· 

pard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631.184 
Razor cabInet, antiseptic, A. R. Miranda . . . . . . . . . .  631,087 
Hegister. See Cash register. 
Regulator. See Pump regulator. 
Reversing mechanism. C. K rummg . . . . . . . . . . . . . . . .  631,217 
Rice header, C. "'''' .  Sanner . . . . . . . . . . . . . . . . . . . . . . . . . .  630,933 
Rol l .  ('rocker & Morse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631.106 
Rolling, machine for cold. 1:1'. G. Echols . . . . . . . . . . . .  6:H.159 
Roofing, metal, H. O. Reese . . . . . . . . . . . . . . . . . . . . . . . . .  631,09'2 
Rope clam p. Anderson & Roland . . . . . . . . . . . . . . . . . . .  6.'lO.S.37 
Rotary steam engine. Lay & Toliver . . . . . . . . . . . . . . .  6:31,169 
Rudder brake, liquid balance, J. Christensen . . . . 630,973 
Saddle, harness, J.  B.  Tener . . . . . . . . . . . . . . . . . . . . . . . . .  631.1�6 
Safety elevator. G. Schulze . . . . . . . . . . . . . . . . . . . . . . . . . .  6.>1.130 
�ash coping machine,  J. Skinner.. . . . . . . . .  . .  . . . . . .  630.994: 
Sash fastener. S. J.  John ston . . . . . . . . . . . . . . . . . . . . . . . .  6.'11,014 
Sash fastener. J.  W. Wilson . . . . . . . . . . . . . . . . . . . . . . . .  630.9r.o 
Sash holder and fastener, A. D. Goodwin .. . . . . . . . .  631,254 
Raw. crosscut. M. J.  Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . 631,153 
Scale. scoop. J.  H. Snow . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'lO.!l42 
Scissors or shears, J. C. Ford . . . . . . . . . . . . . . . . . . . . . . . .  631.111 
Seat. See Car seat. Timber seat. 
Section liner, J. E. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . .  630,923 
Self locking clamp. C. A. Kohl . .  . . . . . . . . . . . . . . . . . . . .  630,900 
Separator. See Chip separator. Mineral separa-

tor. 
Settling device. J. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . .  630,958 
Sewage, treating, R. H. Reeves . . . . . . . . . . . . . . . . . . . .  631.229 
Shears. See Sheep s bears. 
Shears, apparatus for making, W. C. Heim er� 

dinger. . .  . . . .  . . . . . . . .  . . . .  . . .  . . .  . . . . . .  . .  . . . . . .  . . . . . .  ml.1m 
Sheep shears. O. G. Kluge1 . . . . . . . . . . . . . . . . . . . . . . . . . .  6.>1.016 
Sheep shears, machine-. W. W. Virtue . . . . . . . . . . . . .  631,057 
Shovels. foot guard for, A. Klawon . . . . . . . . . . . . . . . .  6.>1,255 
Sickle bar. J. Hahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:l1.009 
Sifter. ash, F. Spawn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600,943 
Signahng apparatus, electric block, H. H .  

Creamer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.974 
Silver trom 1ts haloid salts, wet process of ex· 

tractIng, L. V anino . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 630.951 
Singletree, J. A. M cCain . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631,026 
Skirt supporter. S. Benda . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631.101 
�led roller attachment. J .  L. N ylander . . . . . . . . . . . .  680,987 
Sluice, runway or flume, P. S. Buckmiuster . . . . . . . 6.10,971 
Smoke consuming furnace, A. N ewton . . . . . . . . . . . .  681,091 
Soldering machine. E. If. Pflueger . . . . . . . . . . . . . . . . . .  631,125 
Sound indicator. C. Salmond . . . . . . . . . . . . . . . . . . . . . . . .  630,990 
�g��gi�7������;e�ic�·�· �o�g.���l.� : : : : : : : : : : : : :  �:�g 
Speaking tube, vebicle. W. Perpente . . . . . . . . . . . . . .  631,124 
Spike puller. W. F·ielden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631.160 
Sprayer. fruIt or otber tree. F. C. Hutchins . . . . . . .  fl31,U5 
S pring motor, J. Josefkowicz . . . . . . . . . . . . . . . . . . . . . . .  630.895 
Stacker, hay, H. Parrent . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631,200 
Stacker. hay or straw, E. J. Cantwell . . . . . . . . . . . . . . 631 , 199 
Stacker, straw. M. ReineKe . . . . . . . . . . . . . . . . . . . . . . . . 631,043 
"talk cutter, J. E. Terrell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.947 
Steam boiler, Doerr & Munroe . . . . . . . . . . . . . . . . . . . . . . 681,006 
Steam generator, H.  L. F'reeman . . . . . . . . . . . . . . . . . . .  6;)1,209 
Stencil cutting macbine. H. A. Buck . . . . . . . . . . . . . . .  630.970 
Stick pin retainer. G. J. Capewell. Jr . . . . . . . . . . . . . . .  630,972 
Stone, splitting, K. K reuzer . . . . . . . . . . . . . . . . . . . . . . . . 630,983 
Stopper. See Bottle stopper. 
Stove. cooking, C. Olsted . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.921 

H I GH GRADE W�R��G MACHINERY 
Single Machines or Com� 

plete Equipments for 
Any Class of Work. 

J. B. WILLU.US CO.,Glastonbury,Conn. 
London : 64 Grea.t Russell St., W.C. 

Sydney : 161 C larence St. 

modds and---§ Your Correspondence is Solicited. 
or lllustrat"a�p���irbn�nd Prices on Exp¢rim¢ntal WOrk 

J . A. FAY &. co. Inventions Developed. Special Machinery. 
t O-3�  J o h n  St . . CINCINNAT I ,  O H I O  E. V, B A I L LA R D , t 06 Liberty Street, N ew York.  

B EST B I CYC L E  B RA K E� 
&! "l�i�:i ���tW:�t

wl'�i��'iitr�diJ������ha".ia �1':::��� 
TH E TREBERT BRAKE 

i s  composed o f  a friction disk secured t o  the hub o f  rear wheel, a clutch o n  the disk and a 
c:utch on the rear sprocket wheel. Both clutches h ave inclined surfaces u pon w h i c h  balls 
roll. W h en the bike chain is pulled forward. the balls alsf) move forward and ride u p  their 
incline. Back pressure to pedals produces reverse motion. }'ree booklet of particulars. 

�a�{e
OnlY Trebert Automatic  Coaster and Brake Co.  !;Y1§!�f� SE

, 

WELL DRILLING 
lachines 

Over 70 sizes and styles. for drilling either deep or 
shallow wells in any kind of Boil lIT rock. MountE'd 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mecbanic CaD 
operate them easily. Send for catalog. 

WILLIAMS BROS., .  Ithaca, N. Y. 

Queen 's  Patent " Tr ip le  Plate " 
Toep l er- Ho ltz E lectrical Mach ine .  

A D VANTAGES O F  

Can h e  used a t  all 
=======::% times of year in � all kinds of 

Prices ' •. " "'e. fro)m 
to $50. 
on 

O u r  Patent Co ld  Process of Gal ­
van iz ing Cut and W i re Na i ls .  

Very low cost, smooth surface, coating will n.ot crack 
otf heads or elsewhere, no sticking together. Orders re­
ceived. Estimates and information furnished to manu­
facturers upon application for plants to galvanize nails 
or other articles under license on royalty basis. lnspec-

�i�� a�ic����e��Ik��f:I�a���:�c��� Xl��fB22i.S 1��ited. 

U. S. E l ectro Galvan i z i n g  Co . , 346 Broadway, New York.  

OUFFS 
with the Improved Wash­
'burne Patent Cuff Hold-

ijl.". . ers can be placed just where 
you want them ; will never 
slip but may be instantly re­
l eased. Drawers Supporters, 

���i�ii::;ul��d g61�a�en ��u 
_ trousers. By mail, Wc. the 
= pair. IlT' Oatalogue showing � 

these and other novelUes, free. 
American R ing  Co .. Box P. Waterbu ry, C o n n .  

Manufactory Established 1161. 
L EAD PENCILS, f':O LOR�m PENCILS, llLATE 
PE NCI LS, WRI'l'IHG SI,A l' ES. S'l'EEL P�JNS, GO LD 
PENS, INKS, PEN("IL CASE'; IN S IL V E R  AN D  I N  
GO LD, STA'l'ION ERS' RUB BER GOODS, RULERS, 
COLORS AND ARTISTS' MA 'l'ERIALS. 
78 Reade  Street , New York,  N .  Y.  

Manufactory Established 1161. 

Stove, g a s .  L. H .  Stoddard . . . . . . . . . . . . . . . . . . . . . . . . .  630.999 
Stove, hot blast. C. T. McCarroll . . . . . . . . . . . . . . . . . .  6:{1.049 E ,; 
Street cleaning device. J. G. Smith . . . . . . . . . . . . . . . . .  631,096 ce ::S N I C K E L  

PALMER Stationary 
and Marine Gasoline En­
gines and Launches, Motor 
Wag-on Engines, Pump­
ing Eng-ines . Sugar boiling, J. Grosse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  681,072 �E 

Su perph os phates. making, G. Schuler . . . . . . . . . . . . . .  631, 181 III ce 
�:l�t;a�tJ���dl:?���b�att�::,

c��lN;;;ss : : :  : : : : : : :  ��:g�� �� 
Tailor's iron. C. W . lden . . . . . . . . . . . . . . . , . . . . . . . . . . . . .  600.980 -;; (,,) 

1.'alking machine. I.J. F. Douglass . . . . . . . . . . . . . . . . . . .  6.10.869 .E� 
'l'arget. W .  Parnal l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:31. 175 J.< "'"  
1.'elegraph a n d  t elephone, combined, R. M .  Bailey 6:.m,841 g li  
fj'elegraph SWitchboard. J. Ii'. Skirrow . . . . . . . . . . . . . .  6;H.132 t;..,� 
'l'elem eter. H. B. Williams . . . . . . . . . . . . . . . . . . . . . . . . . .  631.192 '0 .... 
��l��gg�: �6��i�pf!c:.rX�r��·mmel: : : : : : : : : · · : : : :  ��1:�� �� 

.A N D  

Electro, Plating 
Apparatus and  MateriaL 

TBE 
& VanWinkle  
Co., 

NeWRt·k.  " • .J .  
1 36  Liberty St., N. Y. 

30 & 32 S. Canal St 
Chicago. 

or Send for catalog. 
MIA N US, CONN. PALMER BRO !;. , 

Kl'\eading and M ixing Machi nes 
Over 6200 in use. Over 300 varieties 

in 1M different industries. 
Patented in all countries. 
W E R N E R  & 

P F L E I D E R E R  
Telephone system, Keyes & Spencer . . . . . . . . . . . . . .  6a1 .1fi7 

�:�;;;,r:;g;:,�;�:� �i'�y;;:t';;;'. �: � .�r���o·n: : : : : : : : :  3�1:�g BABBITT METALS.-SIX IMPORTANT 
Tire former and fastener, R. M. Sharaf . . . . . . . . . . . .  6RU)94 
'l'ie plate. W. Goldie . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6R1.039 
Timber seat, C. Balderston . . . . . . . . . . . . . . . . . . . . . . . . . .  631.194 
'rire setter an d placer. S.  R. Duvall . . . . . . . . . . . . . . . .  6.11.157 
Tire shield.  bicycle. D. W. W i l l iams . . . . . . . . . . . . . . . . 6Rl.142 
'Tool,  combination, D.  R Geiser . . . . . . . . . . . . . . . . . . . . .  631 ,113 
'1'001 holder, W .  C. Force . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.875 
'rool shank connection, G. G. Griswold . . . . . . . . . . . .  631.041 
'rorpedo� railway. J. C. Roche . . . . . . . . . . . . . . . . . . . . . . . 630,9.11 
1.'oy. W. Buwman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.10.850 
Track and wheel brake. combined, W. Timmis . . .  630.950 
'rrol1ey, W. H irschman . . . . . . . . . . . . . . . . . .  . . . . . . . . .  6Rl.1ob 
Trowel hand le. W .  D. Pickens . . . . . . . . . . . . . . . . . . . . . .  6.'lO.924 
'l'ruck, street Caf. J. C. Devlin . . . . . . . . . . . . . . . . . . . . . .  630,866 
Trunks or the like, 8trap fastening for. O. A. 

Stoneniall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631,235 

����in:�a��I�::r:o���l;rlngle & Brodie . . . . . . . .  630�928 

(Continued on PllUe 143) 

formulas. SCIENTIF I C  AMERICAN SUPPLEMENT 1 1  �3. 
Price 10 cents. For sale by Munn & Co. and all new!!! .. 
dealers. Send for 1897 catalo!(ne. 

This trouble-slotte causes the 
expanding ice to slide into 
the air-dome, takilng the 
strain of the pipe. The 
air-cushion also prevents "Hammertng."' Oovered by 
U. S. ana EoreignPatentB. 

Burst Wat¢r Pip¢s a (bing of tb¢ Past 
You can now make all water pi pes as secure from bursting- in winter RS in su mmer. 
This pneumatic system is the only one which successfully prevent� th e annoy­
ing and costly burstmg of water pipes. It b a s  solved a great economic problem . .  
Hillhll endorsed by Architects, Engineers and Municipal Officials. No llew house. 

:��'!:8 '�f tC�l�V.l�t��:�F���;��Sti�:��fA' :��s��. 
house owners should av�l them-. 

PI'" Send for Illustrated Booklet. (living full explanation. 

THE' PNEUMATIC DOME MAN UFA CTURING COMPAN Y, 
301 E Street. Northwest. Washin"ton, D. C. 

© 1899 SCIENTIFIC AMERICAN, INC.
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The New System 
OF E D U CAT ION 

Mechanical 
Engineering 
Electrical, Civil a.nd Min­

ing Enlfineering ; DrawiD&, i 
SurveYIng ; C h e m i s t r y ; 
Plumbing i Architecture i 

���fi!h
ell:a

g
n;c�!!.orthaDd i 

T A U C H T  BY MAIL. Over 50 Courses. 
We hAve helped thousa.nds to better positions and Bal�rieB.. Sen� for free circulars, stating 

the subJect In WhIch YOll ILre interested. 
THR INTERNUIOIiAL CORRESPONDENCE SCHOOLS, 

Box 942, Scranton, Pa. 

Roper 's  New Engineer's Handy- Book 
f o r  STEAM E N G I N E E R S  and ELECTRICIANS.  

Thoroughly revised, rewritten and much enlarged by EnwIN it. KELLER, M.E., and CLA YTON W. PIKE, B.S., Ex-President of the Electrical Section of the ]franklin Institute. Embracing all the recent imnrovements in the Steam f!�ngine and givi ng full instructions for the 
CARE a nd MANAG E M E NT of an E L ECTR I CA L  PLANT.  

Nearly 000 pa�es, ;:;25 illustrations, over 700 main sub· jects, 2�2 tables, and 645 questions most likely to be 
:�k:gg7n���.under examination before being licensed as 

FUll leat�x fii\idM�'l';(¥,;b��\ml:'e�,3.50. 
Send for Cin'cular. 1022 :l>larket St . •  Philadelphia. Pa. 

" A m e rica n - H  u n n i n gs "  

T E L E P H O N E S .  
Transmitters, Magneto Bells and Te]e­phone Switcbboards. Over 200,000 of our telephones in successful operation. 
��ee�i�� ':t�eanl���hY 07ey�!:ne;��th�� sinlZle line or metal1ic circuit and number of telephones to be used on one line. iT Send for catalogue "S. A." 

A M E R I CAN E L E CTRIC T E L E P H O N E  C O . ,  1 7 3 South  Canal S t . ,  C h icago, I I I .  

.H.egi�ters an accurate acco unt o f  work done on  print-
�tteir:��g�afi�a�a�t\���: 'C��gf�f;p ��af.�� :�� repeats automaticaBy. Sim pIe, accurate, dUrable. Spe­cial couuters to order. Il1r Send/.or circular. 

C. J. ROOT, Bristo , C onn • •  U. S. A .  

This b .. ,.ts W ind, Steam, or Hor3e Power. 
We offer the \V .: H S'l' E .( 2}!; actuill horse power 

G AS E N G I N E  
for * 1 5 0 .  Il:'slI 10 per cent discount for c9.sh. Built 
on interchangeab l e  plan . Built of best material. 
:\Iade in lots of 100 tnerefore we can make the price. 
Boxf'd (or shipment . weight 800 Ihs . Made lor Gae 
or Gasoline. Also Horizontal Engines, 4 to 30 h. p. 

WEBSTER MFG. CO., 
1074 West liith St.,  Chicago. 

::��:��:!A��:�8:38B��7 �tr
G��h�f:d Yc�� i�1.: 

So. Peter and Lafayette Sts., New Orleans, La. 

gl T H E  " HOCC SON " 
N P O C K ET TI M E  STA M P  ii Prints Year, Month, Day. Hour and Min-

�\�;. 0�������tr��i'�:t�1r�aa;�n�P��: pJoyes' register. general time and check 8vstem, an absolute necessity in every business. Ail' cushion base. Operated without pounding. Complete with die and ink ready for use. ;:T Guaranteed 
for perfect work and correct time, or money 
refunded. 27 Thames St., N. Y. 

" � TELESCO P E: �N� F O R C A TA LO G U E  
w, &  D .  M O  G E Y. 

- . B AY O N N E  C I T Y. N . Li  

The Pipe of the Century 
. . . T H E  . • • " MALLINOKRODT" PATENT 

N I C O T I N E  ABSORBENT A N D  V E N T I LATED S M O K I N G  
P I P E ,  I S  T H E  O N LY P I P E  FIT  FOR A 

G E N T L E M A N  TO S M O K E .  
Bowls of  the Best French Brier, exceedingly neat and graceful in appearance, and cost no more than an ordinary pipe. 'l'here are no filthy stems to clean. and by a simple and effective construction. the pOison­ous nicotine juices are thoroughly absorbed before reaching the mouth, and a cool, clean and healthy smoke thereby aS8ured. Money refunded if not satis­factory. Over 100,000 sold in 1898 alone. Send for Illustrated Circular • •  S. A." and prices. 

T H E H A R V E Y  & W ATTS C O . , 
2 7 5  Canal Street, N. Y. Stat i o n  E, P h i l ade l phia.  

Automobiles.. ... 
�'he SCIENTIFIC AMERICAN for May 13 1899 Is devoted mainly to illustrations and detailed de­scriptions of various types of horseless vehicles This issue also contains an article on the mechan: ics of the bicycle and detailed drawings of an auto­mobile bicycle. Price 10 cents. 
The following copies of the SCI F.N'l'IFIC AMER­

ICAN SUPPLEMENT give many details of Auto­mobiles of different types , with many illustrations of the vehicles, motors, boilers. etc. The series make a very valuabLe treatise on the subject. The numbers are : 732. 979. 993. 1053, 1054. 1055 1056 10m 1058. 1059. 1075. 1078, 1000, 1082. 1083. 1099 ' 1100 ' 1113' 1122. 1178, 1195, 1199. 1206. 1210. SUPPLEMENT No: 1229 contains 8 highly interesting article R'iving full data as to operating costs of horse and electric delivery wagons in New York City. Price 10 cent,s e3ch, by mail. For nale by all newsdealers or address 
M.UNN &. CO. ,  Publishers, 

a61 Broadway, New York. 

I t itutifit !mttitau. 143 
Turret. H. P. Hurst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  630.889 
'l'ype bolder. W. A. Fenn . . . . . . . . . . . . . . . . . . . . . . . . . . . . 630.873 'l'ype mould. E. C. McFarland . . . . . . . . . . . . . . . . . . . . . .  630.917 fJ.'ypewriter, G. S. Anderson . . . . . . . . . . . . . . . . . . . . . . . . .  631 .144 Typewriter ciphograph. E. A. Bolinger . . . . .  t;3().&l7. 600.848 f).'ypewriters, carriage shifter and line spacer for. .J. M. Cramer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631.155 Umbrella carrying device, S. McCrae . . . . . . . . . . . . . .  631 .172 Union coupling, A. E. Dart . . . . . . . . . . . . . . . . . . . . . . . . .  ' 6:n.0ti4 Unloadin" apparatus. W. A .  & E. Ropp . . . . . . . . . . . .  &)1.129 Valve. J .  �'. lIatchelor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631.l4ti Valve. J .  'rhummel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63U,H�9 Valve, electrically operated gate, L. 1£. Walkins . . 6:-H.2 3 
Valve mechanism for engines, J. F. Mowatt . . . . . .  t:i31.2lN Valve, reversible check, G. M .  Crump . . . . . . . . . . . . . .  631 ,03b 
Vehicle brake. �'. P. Eddy . . . .  " . . . . . . . . . . . . . . . . . . . .  600.871 Vehicle frame, motor, 11. }j'. Eastman . . . . . . . . . . . . .  63(],976 Vehicle spindle attachment, O. If. Skinner . . . . . . . .  630,9H5 Vehicle standard, '1'. R. Carskadoll . . . . . . . . . . . . . . . . . 630,858 Velocipedes, etc., path for driving chains of, B. 
vel:�i�I�g:�rpoa�a:iu8', ' co'iii 'ope';atect: M·. 'il: �ii i i�.: : : ��l:n� V entilator. F. P. Hayles. . . . . . . . . . .  . . . . . . . . . . . . . . . .  6RI.042 
�r::,e�.��lj��:������ .•. � .. ���.����t.��: : : : : : : : : : : : : : :  fr.�:�� 
��)�a&U��·t,�sCtt��da�d,BR.C��i��rI��ich: : : : : : : : : :  � : : :  �1t:�� 
�v

o
:��� nb�d�inheOi�ii� ��l�e��ioa'ciilig: (ie�/ic·e: ii: 631,251 
Ege . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6;lO.872 Wagon grain board, G. S. Warren . . . . . . . . . . . . . . . . . . 630,956 Washer. See Glass or bottle washer. Watch balance, compensation, A. BoreL . . . . . . . . . . 631,103 Water closet, Solomon & Van Leaven . , . . .  < • • • • • •  6H1,097 

�:;� ��;
t
::.' ip�:;!��Ot lor '  ·uiiii·�iiig: · Ti': ' Re'd� 631 .261 

we�i���' 'signal 'i'ndtcato'r', ' 'rr: 'A: & ii: ·il.·��roe·h� 63l,li8 Hcb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631.161 Weavlllg coir-yarn mats. machine for, K. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'lO.n54 Weeding tool. J. M. Strout. . . . . . . . . . . . . . . . . . . . . . . . . . 630.946 
��lf��YI�i�ga�g6rj�::" �':�1l:���:::::::::��::?��: ��:��� Wheat drier. A. Johnson . . .  " . . . . . . . . . . . . . . . . . . . . . . . .  630,892 Wheel. See Fifth wbeel. Whiffletree book. H. n. Allen . . . . . . . . . . . . . . . . . . . . . .  630.836 Window. A. A. Klein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631,2;')6 Window glass, i l luminating, C. E. Manning . . . . . . . 631,220 Wire winding macbine. G. F. Matteson . . . . . .  � . . . . .  630,907 Wrench. See Pipe wrench. 
�����g: :I: l.e���i: : : : : . : : : : : : : : : : : : : : : : : : : : : . : : : : : : .  �:Mll Yoke, neck. R. F. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631.264 

DESIGNS. 
Badge. C. G. Willson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.387 Bottle stopper extractor. G. Koch . . . . . . . . . • . . . . . . . . .  31;398 
g��i���i'i,'81e�iI\J·i1����·. ·. · . .. c ·. : ·. ·. : :  .. .. .. .. .. : .. .. : : : :  : : '. : '. : :  �Uill Cuspidor. pocket, P. D. Pollard . . . . . . . . . . . . . . . . . . . . . . 31.397 
En�i!t�h��l.i���.� . h.�a� .  ��.r . .  �:��l� . .  �:������: .�: .�: 31.412 Engines. cyJinder piece for triple cylinder, C. L. Mayhew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.411 Entry sheets, skeleton frame for, H. Swalley • . . . . .  31,392 Envelop blank, J. H. Bradley . . . . . . . . . . . . . . . . . . . . . . 31.391 Fan for sewing machines, A. Weinraub . . . . . • . . . . . .  31.406 Game board. V. W. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.419 Game frame, V. W. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . .  31.418 Hat box. H. A. Dekay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.40� Hat lining. F. Mack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,420 Ice creeper, C. W. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.421 
I .. amp burner, C. K. Harding . . . . . . . . . . . . . . . . . . . . . . . . . 31.406 LicorICe stick. C. A. Smylie . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.;.)89 Lunch box. bicycle. J. Algots . . . . . . . . . . . . . . . . . . . . . . . . 31.403 Match box, L. Fritzsche . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,400 Match box or SlmiJar article, W. H. Barbour . . . . . . .  31,401 Medal . E. R. McMaster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 ,388 Mouthpiece. J. J. Geraghty . . . . . . . . . . . . . . . . . .  : . . . . . . .  31.395 Necktie holder. D. Haslup . . . . . . . . . . . . . . . . . . . . . . . .  c . .  31.394 Nozzle member. spraying, E. ABier . . . .  : . . . . . . . . . . . . .  31.408 Photographic mats or mounts, border for, E. Car-
Rair�;?'aece 'liild 'tie pitite: 'j: 'B: 'Wa:l'ker� : : ' : : : : :  : : : : : : �t1i� Refrigerator. Young & Thompson . . . . . . . . . . . . . . . . . .  31 .417 Ruler. T. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 .300 Saddle pad. T. Padgitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.40!! Skirt facmg and binding. A. M. Weber .. . . . . . . . . . . . .  31 .424 Slipper. H. P. Kingsland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.422 Speculars, supporting member for vaginal re· tracting. C. J. Pilling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,391; Stove, gas, J. H. Diamond . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.415 Stove or range, W. L. Mersfelder . . . . . . . . . . . . . . . . . . . 31,414 
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