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TO THE ARMOR·PLATE MAKERS. 

It is greatl y  to be regretted that t h e  armor-plate 
manufacturers, after obtai n i n g  froUl Oongress such 
marked concessions i n  respect of the price to be paid 
for armor, should n o w  be obstructin!!: the work of 
Jetting' con t racts by an unseemly scramble to obtain a 
monopoly of the m u ch -coveted orders. The amount of 
arrnor rE·qnired is 35, 000 tons. The bids which were 
made Juring August were of such a'nature that there, 
was no cou'rse open to the SecretarY of the Navy but'.' 
to reject them. The Midvale Steel Oom pany an-' 
nounced t hat i t  wou ld n ot accept a con tract for less 
rhan20,OOO tons of armor, w h i le the Oarnegie and 
Bethlehem Oompanies each stated that they would n ot 
lHlcept'a contrltct for less t han 18, 250 tons. '1'0 have 
given a contract for 20;000 tons to the MiJvale Oom· 
pany would have left only 1 5,000 tons to be awarded to 
t wo companies w h i c h  had each refu sed to take l ess 
than 18,250 tons. E ven if this  ,had been done, there 
was a difficu lty due to the fact that the Mid vale Stee l 
Oompany asked for twenty-si x  months to com plete its 
armor. plant and commence making deli veries .. As the 
armor for the shi ps of the " Mai ne " class will be re­
quired at a comparatively early date, the acceptance 
of the b i d  of that comp!l.ny was out of the question.  

In view of the fact that at i ts last session Oongress 
had made such l iberal concessions in the matter 
of price; it  was naturally expected that after the 
rejection of the Angust bids the Oarnegie and Beth­
lehem Oom pan ies would have arranged to put i n  
bids for t h e  35, 000 t o n s  requi red that would have met 
the necessities' of the case. 'We greatly regret to n ote, 
however, that at the last meeti ng between the repre­
sentatives of the navy and the man u facturers, no sat i s­
faetory arrangement was reached. We shou l d  h ave 
thought that il) view of the strong opposition t hat has 
developed in Oongress to payin g  the large prices de­
manded by the makers,' these two companies would 
have been moved by the dictates of prudence and com­
mon sense to show a more conci l iatory and reasonable 
�pirit. This j o u rnal has always advocated pay i n g  a 
fair price for armor, and has' al ways deprecated the 
hostility d isplayed in Oongress agai nst t h e  manu­
facturers ; but  w e  are free to confess that u nless the 
Oarnegie and Beth lehem OOlnpan i es are prepared to 
meet the n aval authorities in a more reason able and 
less arrogant mood, they will  themsel ves strengthen 
the opposition of the very party in Oon gress w h ich 
has h i therto ca.used these large armor-plate establish­
ments to stand so many months i n  complete or com­
parative idleness. 

• ••• • 

AN AM ERICA CUP CONTEST IN 1901. 

With a simplicity and di spatch which are delight­
fully refreshing after some of the long-draw n -out cor· 
respondence of former years, another challen ge has 
been sent and accepted for the famous Am erica cup. 
According to the wordi n g  of the challenge,  the o w n er 
of the n e w  vessel wil l be Si r Thomas J. Li pton ; her 
n ame will be "Shamrock . I I. " ;  she wi ll m easure 89 
feet 5 inches on the water line, and she will be of 
cutter r ig .. It i s  more than probable that the new 
vessel wi l l  be designed by Mr. Watson; frOln whose 
hand came the "Thistle " and tllf' two "Valkyries." 
For the defense we h ave the " Oolumbia, "  w hose vic­
tory over" Shamrock" was b y  such liberal margi n s  as 
to render her a decided compet itor for the h onor of de­
fend i n g  the cup in the forthcomi n'g match. To make 
certai nty doubl y sure, however, it  is probable that 
Mr. Herreshoff w i l l  be i n structed to go ahead and beat 
his own famous production, a task w h ich he is sure t o  
accomplish. The interest of the forthcoming struggle 
will center very large ly aro u n d  Mr. Watson, whose 
success with the Gerln an Emperor's " Meteor, " and 
with the ne w  yawl •• Sybari ta," 'constructed for this 
season's raci n g  in English waters, renders i t  probable 
that as he did so well wit.h yachts of the composite 
type, constructed of steel and wood, he w i l l  turn out 
an extremely fast cutter if gh-en the same advantages 
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in respect of m aterials which favored Mr. Fife, the 
designer of " Shamrock I." Oonstruction i n  bronze or 
aluminium, and the substitution of hollow for wooden 
spars, would secure a savi ng of from eight to ten tons 
over a vessel of the " Meteor's" con struction. Mr. 
Watson has never had an opportunity to try his hand 
in the new materials, and with the experience obtained 
in "Shamrock 1." to guide h im, h e  should be able  to 
bui l d  a worthy competitor for Mr. Herreshoff's new 
defender. As Sir  Th omas has expressed his intention 
of u s i n g  the first" Shamrock" as a trial boat for the 
second craft of that name, the new challenger will 
enter the races of 1901 in the very best possible condi· 
tion as to cre ws, sai ls and spars. 

Recent experience in the han d l i n g  of " out and out " 
rac i n g  mach ines /Su ggests that in ligh tness of construc· 
tion we have exceeded the margi n of safety ; as witness 
the case of" Shamrock, " w hose hollow spar� buckled 
so badly i n  a breeze of any strength that the yacht 
was unable to get the f ull benefit of her magnificen t  
s u i t  of canvas, and the fa i lure of t h e  four H erreshoff 
70-foot cutters of this season, whose h ul ls  were so weak 
that thei r bows were p u lled out of shape whenever a 
breeze of any strength brought a heavy strai n u pon t,he 
stays. It may be taken for granted that in the matter 
of  lightness the com peting yachts will start o n  even 
terms, and the race will be won on form, sai l-plan, and 
seamanship. 

. ' ... 

ZEPPELIN'S AIRSHIP ON TRIAL. 

The secon d  trial of Oou n t  Ze ppel i n's colossal airship 
i s  described in press reports froin Friedrichshafen as 
befog" Ii notable' success. After rising to a height of·· 
about two thousarid feet, the vessel remai ned poised at 
that level for three-quarters of an hour. It then made 
a series of tacks, and went through certain turning ma­
neu vers, afterward traveling with the w ind i n  w h at is 
descri bed as "a genera l ly circular d i rection ., for about 
six m i les, the velocity of the wind at this time bei ng 
about eight m i les an hour. It is  said that later, i n  
a freshening breeze, t h e  ai rsh ip turned and "made 
head way " against the wind.  Eventual l y  the vessel 
descended with •• great ease and· stead iness to the 
lake," and was towed to its shel ter. The stability 
and steeri ng powers of the airship are descri bed as 
being excellent. 

If the above reports are correct, we still know as 
little about the aC}tual practical value of Oou n t  Zep­
peli n's m ach i n e  as we did before. It has been proved 
merely that an airship of this kind can ascend, mai n­
tain its 'equilibri uin, and be navigated in any desired 
directioIl, provided the wind does not much exceed 
the strength of a gentle b reeze. It.ha.s ..• yet; to be 
shown that in stronger wind8, say of' froUl ,t\�ty to 
fifty miles an h our, this airsh i p  can 'perfbrni "Ute-same 
evolutions. If it should sho w that it is able to:main­
tai n a speed of, say, only twenty miles an hour against 
a strong wind, aerial navigation by the balloon type of .' 
airsh i p  w il l  have made an enormous stride in these 
closing days of the cen t u ry. Enough has been accom­
p lished to. render the fu rther trials of Oou n t  Zeppelin's 
costly and carefully thought out  design a matte!' of 
world-wide i n terest. We p u blish in t h e  current SuP­

PLEMENT a series of photograph i c  views, which were 
taken when the airs h i p  was bei ng p ut through the 
previous series of evol utions, which, it  will be remem­
bered, were abru ptly term i nat ed by the breakdown of 
part of the con tro l l i n g  mechanism. 

.... -
THE NEW LINER "LA LORRAINE." 

"La Lorraine " and her twi n sister, •• La Sa\-oie," con­
stitute the two latest and fastest steamers to be built  
for the Oompagnie Generale Tran satlantique; and the 
former was t h rown" open; for the first time, for gen­
eral inspection on her 'recent trip to the port of New 
York. These two vessels were constructed u nder a 
mail con tract with t h e  French govern men t, by w h ich 
they recei ve· a l i beral subsidy if  the vessels fulfill 
certain requirements as to 'construction and speed. 
Unlike the competi n g, American, English and German 
com panies, the French line are rest.ricted ·in the mat­
ter of size" of their ships by the l imited docking faci!- , 
ities at the port of Havre, and in "La Lorrai n e " we 
see the largest vessel that can be accommodated nnder 

. exist ing cond itions. In th ese days' of'displacements 
which run up as high as 28,500 ton�, .. La',Lorrai n e " 
with·adisplacement of only 15,300 tons seems to be a 
relatively small ve�sel ,  although her trial speed of 22'63 
knots places her well u p  i n  the front rank of o u r  fast 
m odern vessels. . . La Lorraine " is  580 feet long, 60 feet 
in beam, and has a molded depth of 39 feet 6 i n ches. She 
is driven by two 8ets of triple·expansion engines, each 
engine h aving fo ur cylinders, p laced side by side, an d 
steam at 163 pounds pressure is supplied by 'si x teen 
cyl i n d rical boilers. 

On the trial tri p, made July 24 of this year, with 89'5 
revol u t ions of the engi nes per m i n ute, a total of 22,118 
horse power was developed, giving a maxim ulJI speed , 
as men tiOlJed , of 22'63 k n ots per hou r. The vessel is  
constructed with s ix  decks and there are se\-enteen 
bulkheads-one longitudinal and sixteen transverse. A . 

broadside view of "La Lorraine" shows her to be a 
handsome vessel ,  with a graceful sheer and a decided 
flare for ward in the bows, which should give her good 
lift ing power in a head sea. She is provided with 
bilge keels, and i n  her recent stormy passage the same 
m arked absence of rol l i n g  was n oticed which charac· 
terizes all the later ships t hat have been similarly fitted. 
The vessel is almos t entirely given up to passengers, 
and the bulk of the accommodation is reserved for the 
first-class, of which 446 are carried. There is also ac­
commodation for 116 second· class and 4HO t h ird-class 
passengers. The accommodation and furnishi n g  of 
th e  vessel are ful ly up to the high level which has been 
reached in the transatlantic service. The drawing· 
room in parti cular i s  an exceedingly hand some apart­
ment, measuring 36 by 69 feet. The decoration is char­
acterized by a general toni n g  of gray picked out 
with gol d,  and this is easily the most handsome room 
o n  the shi p  an d one of the most pleasing that we have 
ever seen on a merchant ship of this  class. According 
to l iterature furnished by the com pany, it seems that 
although �he attained o ver 22 knots on her trial trip, 
the vessel is to be driven at an average sea speed of 20 
knots an hour. 

• I •• • 

THE LOCAL FORECASTER ON THE GALVESTON 
HU,RRICANE. 

The special report by I. M. Oline, the Local Fore­
caster of the Weather Bureau at Gal veston, verifies in  
the main the press reports of the recent d isastrous 
hurricane. It Seel,JJS that the usual signs '�hi�h herald 
the approach of h.uFrjcanes were wanting i�' thjs case. 
The" brickdust, S&y,".·which has been distinctly ob­
served i n  other storms th/tt have occurred in that sec­
tion, although it was carefully watched for, failed to  
appear even in .the slightest. degree. On the fat'sl 8th 
of Septem):ler, the wind did not  attain a filll storm 
velocity u n til about 1 P. M., after which it increased 
stead i l y  until it reached a h u rricane ,-eloci ty at about 
5 P. M,; the greatest velocity recorded for five minutes 
occurred at 6:15 P. M . ,  when the wi nd reached 84 
m i les an hour, while  for a short t ime a maximulll 
'velocity of 100 miles per hour was recorded before the 
anemometer b l e w  away. It is esti mated that prior to 
8 P. M. the wind reached a maxi mum velocity of 120 
miles per hour. 

The barometer com menced fall i n g  during the after­
noon of the 6th, and fell steadi ly, but slowly, u p  to 
noon on the 8th, when it stood at 29'42 inches. It then 
fell rapidly from noon until  8:30 P. M., when it regis­
tered 28'48 inches, a fal l of about an i nch in 8% hours. 
On account of the rapid fall i n  pressure, readings were 
careful l y  taken on the mercurial barometer in order to 
serve as a check on the barograph, and these readings 
cop firmed the extraord inari ly low pressures recorded, 
and indicate the gn'at intensity of the h urricane. Ob­
server J. D. Blagden is mentioned as havin g  looked 
'after the i nstruments during the hu rricane in a heroic 
manner, keeping the wires of his registerin g  apparatus 
intact.as long as it was possible for h im to reach the 
roof. 

Soon,after 3 P. M. on the afternoon of the 8th, Fore­
caster .Oli n e  went from his office to h i s  home, and at 
that hour found the·water around his  residence waist 
deep. At.�:30 P. M. Observer J. L. Olinlil.w:ent acro�� 
from the office and found the water at the>Forecaster's 
residence neck dee? An hour later there 'was a sud· 
den rise of about 4 feet in as many s;

S
onds. , This i s  

estimated i n  the report t o  have made, a tide o f  15'2 
feet. As the tide rose d u ring the next �qur, between 
7:30 and 8:30, nearly 5 feet addition al, thf total t ide in 
that parti cular part of Gal veston must have been about 
20 feet. "These observations," says· MI'. 'Oline, •. were 
carefully taken and represen t  td",with i n a few tenths 
of tbe foot the true cond itions. " By 8 P. M. a n urn bel' of  
houses which had drifted ,and lodged against the house, 
assisted by the force of the waves, overthrew the build­
ing, and thirty-two persons out of the fifty who had 
taken refuge in it  on account of its strength, were 
hurled into eternity. MrR. Oline was lost, and Mr. 
Oli n e  and h i s  t hree children were only. saved after 
floating on t.he debris of the house for three hours. 
By 1 1:30 P.M., when the survivors lanq�d, the water 
had fallen 4 feet. It  conti n ued to fall.stead ily, and by 
the following morn ing the Gulf was' nearly n ormal. 

If it were not authoritati vely-so stated i n  'an official 
report, one wou l d  find it  difficu lt to bel ieve that the 
ocean could have risen,  and contin ued to flo w for 
several hours, from 10 to 15 feet above the level of t h e  
c i t y  streets. At the same time, the record of d estruc­
tion for that fatal n ight calls for some such overwhelm­
ing agencv ; for, accord i ng to the estimate of the in­
su rance i

-
nspector for Galveston, there were 3, 636 

houses destroyed. and the latest estimate places the loss 
of l i fe at over 5,000 souls. 

Althou gh the report before us 'is. m�rel:Yarj official 
record of. the �rk of .the sta.tion clul'ing,Jliat awful 
da�' and Qight, reading between the )i n�si (ca:�' be seen 
that the officia l  staff stood at th e post of duty with a 
cou rage and h e roism w hich ('onld scarcely be excel led. 
The full  text of the report will  be found in the currene 
issue of the SUPPLEMENT. 
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" THE PROGRESS OF INVENTION IN THE 

NINETEENTH CENTURY." 

Most of the readers of the SCIENTIFIC AMERICAN 

are aware to what extent it has devoted itself, for 
more than half a century, to the chron icling of j.nven­
trions and discoveries; and the publishers have thought 
it desirable to bring out a volume to commemorate 
the completion of the n ineteenth century, especially as 
for more than fifty years this publication has given its 
readers, from week to week, the latest news of great 
scientific and engineering achievements. The new 
voJ.umt', which worthily celebrates the close of the 
century. as far as the arts and sciences are concerned, 
has been entitled "The Progrt'ss of I nven tion in 
the Nineteenth Century," and its author is  Mr. Ed­
ward W. Byrn,  A.M. , who w i l l  be remem bered as the 
successful competi tor in the prize essay competition 
held on the fiftieth anniversary of the SCIENTIFIC 

AMERICAN. Mr. Byrn's book is scholarly and in terest­
iIig, and records and descri bes all the mort' i mportant 
developments of the useful arts which ch aracterize the 
period. The influence of in vention on modern life 
cannot be overestimated. The chapters give a very 
comprehensive, compact, and coherent acco unt of the 
progress which distinguishes this as the " golden age 
of i n vention," resulting in an industrial and com m er­
cial development which is  without precedent. 

A chronological calendar of the leading i nventions is 
one of the i mportant features of the work, enabling 
the reader to ascertain at a glance the most i m portant 
discoveries and i nventions of any particular year. The 
author is specially qualified for the work by scientific 
trai n i n g. The book cites a large n u mber of United 
S tates and foreign master patents, tht'reby giving the 
best authority for the statements made, as they are 
based on official records. This  has never before been 
accom piished, and the result  is a book w h ich will  
al ways be of sterl i n g  val ue as a work of refereFlce. It 
will prove an add i tion to any library, specially to 
that of the i nventor. Further particulars concerning 
the book will be found i n  another column. 

• Ie· • 

REPORT OF REAR ADMIRAL FARQUHAR ON THE 

NEWPo-RT NAVAL MANEUVERS. 
[The following extrl,lctefrom Rear Admiral Farquhar's Report to the Sec­

retary of the Navy contw-all the official iuformation which the Depart­
ment, baving in view the best interests of the navy, feels justified in mak­
ing public regarding the recent maneuvers.-En.] 

To the Secretary of the Navy : 
S i r : I have the honor to submit the following report 

of the combi ned maneuvers of the Army forces in and 
around Newport and officers and men of the Torped o 
Station and class, the War Collt'ge Staff and such 
members of the class as remained at the College, and 
the Squadron u nder my com m and. The Commanding 
Officer of the Trai n i n g  Station placed the " Vicks­
burg, " with her officers and cre w, at our disposal, as 
well  as mounting and man n i n g  rapid-fire guns in the 
shore fortifications, and gave every possi ble assistance 
in carrying out the exercises. The greatest i nterest 
was shown by everyone connected w ith the m aneuvers, 
'tnd, while realizing that the time was very short and 
the facili ties very far from complete, there was no 
abatement i n  the zeal and energy displayed. The de­
parture of the "Kentucky," on the eve of com menc­
i n g  operations, necessitated a change. Captain Folger 
with the "Kearsarge " taki ng the place of Captain 
Chester and the " Kentucky." Lieutenan t-Com­
mander F. F. Fletcher, com manding the " Eagle, " ex­
p ressed a desire to participate i n  the exercises, and 
was directed to take t h e  plkce of the "Bancroft." 

At 2:00 P. M. Monday, Heptem bt'r 24, the Red Squad­
:ron, consisti n g  of the ., Kearsarge," " Indiana," 
,", Texas," " Scorpion" and " Eagle," accompanied b y  
:six torpedo boats, p u t  to sea to establish a blockade o f  
.!Ne wport. The remain i n g  vessels, the " New York," 
... Massachusetts," .. Leyden, " and "Vicksburg," the 
last two si mulat i n g  battles h i ps, were disposed for the 
defense of the h arbor, and arrangements were made 
for communicati on between the various forces afloat 
and ashore to i nsure active and satisfactory co-opera­
tion i n  defending Nt'w port agai nst the attack of the 
blockad ing force. The general plan followed by the 
Blue (in side) Sq uadron was to place a battlesh i p  on each 
side of, and j ust inside, the m o u t h  of the harbor, con­
cealed from incoming vessels, w ith steam u p, battery 
trai ned forward, an d e verything read y to fire i nto 
and ram any vessel succeeding in passing the forts. 
One battleshi p, the " Vicksburg," was placed j ust to 
the southward of Gould Island. Picket boats, armed 
w ith rapid-fire guns and sharpshooters, were placed 
on both sides of her, four h undred yards apart. All  
picket boats were provided with a system of signals 
to warn al l hands of, the approach of the enemy. 'l' he 
..  New York" was placed well i nside, com manding the 
full  length of the Mai n  Channel,  and in a position t o  
.go to any part o f  the field. Picket boats were placed 
on each side of the Eastern Passage, out of the rays 
,of t h e  searchlights, prepared to destroy or cripple 
torpedo boats, and to report their approach.  A look­
out signal station was also placed at Bea\'er Tai l Light­
house. The Eastt'rn Passage was kept lighted by 
1!earchlights from the Torpedo Station, Fort Adams, 
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and Fort Wetherell. The Western Passage was lighted 
by a powerful searchlight at Fort Grebl�. 

The ships were cleared for action, batteries prepared 
and manned, and every condition of battle si m ulated 
as nearly as possible, though firing only blank charges 
from small rapid-fire guns. While so m uch was want­
ing, both in time and material, to carry out maneuvers 
on a large scale, there was no lack of zeal and enthu­
siasm among' the men and officers engaged, and a num­
ber of very i mportant professional poi nts were brought 
out th at will no doubt be of great value in the future. 
The army officers were particu larly i m pressed with 
the value of searchligh ts, and they h ad an opportunity' 
of seeing something of their effect when used on board 
vessels passing forts. 

The general plan follo wed by all vessels was not to 
turn on searchlights until the approach of a torped o 
boat was reported by a picket boat. The plan of 
placing picket boats was very successful: not a single 
torpedo boat got b y  them without being reported. 
With a sufficient n umber of searchlights on shore, it is 
doubtful if vessels could be piloted into a harbor at 
n ight that was at all difficult of e ntrance. The bow 
wave and wake of torpedo boats was the first object 
that aided in picking them up in the darkness. I n  
this  connection, I would suggest the advisabi l ity of 
the Department's keeping as many torpedo boats or 
destroyers as practicable with the squadron at all 
tilllt'S, to accustom both officers and men w ith their  
general characteristics, movements, etc., and in order 
to carry o n  exel'cises w i t h  them in all  the various 
ports visited. 

The " Hol land." unfortu nately, in her attack u po n  
the " Kearsarge " t h e  second night did not reach there 
until after several torpedo boats did. The second 
night's operations consisted in an attack u po'n the out­
sidt', or Red, squadron by five torpedo boats and th.e 
.. Holland." As a rule; the torpedo boats were suc­
cessf ul, although this would scarcely have been Ithe 
case with an efficie nt picket boat service. 

... ... 
INDIGO IN CAMBODIA . 

M. CassieI', chief of the French agricultural staff at 
Cambod i a, has recently p ublished an i n teresting re­
po'rt relating to the cultivation of th e  indigo plant and 
the preparation of indigo in that country. The indigo 
plant is cultivated in all the regions of that coun try 
which are covered ann ually by the ferti l izing deposits 
of tbe' rivers. The crop is highly esteemed, and the 
natives estimate th at the cultivation of ind igo brings 
in three times as m uch as that of cotton. The fresh 
stal ks contain 1-1000 of the merchant indigo of Europe, 
but the nati ves use only the l iquid parts for the 
extra�tion, which is carried out i n  the following 
manner. The maceration tan k, which i s  sometimes a 
rude native vessel, is filled with the freshly cut stalks, 
which are piled in horizontal ly to within 12 inches of 
thE:! top. Upon them is placed a frame work of bam­
boo which i s  held down by wedges. The vessel is  then 
filled with water nearly to the top and the whole al­
lowed to stand for 12 to 15 hours. The water becomes 
a greenish color, and the leaves become brownish. The 
stalks are then removed, and to the remaining liquid 
are added 10 to 15 pounds of lime, mixed with water to 
form a paste. The mixture is stirred to hasten the ac­
tion, and is then allowed to stand for one h our, when 
the l iquid becomes clt'ar in the upper part, and is de­
canted off. The remainder, a thick liquid, is then put 
into a special tank, where the liquid from several ope­
rations i s  accu m ulated. The mass is  stirred, and al- ' 
lowed to rest for twelve hours, when the top liquid is  
poured off and the remainder is drai ned off to the con­
sistencyof paste i n  a shallow vessel made of mattin g  or 
of trellis-work of fine bamboo or  reeds. The drying 
should be rapid, and it is for this reason that the ves­
sel, which is placed on the ground, is only 8 i nches 
deep. In two days the operation is finished, and the 
paste, which sti ll  contains considerable water, is packed 
in jars. To e;.timate the efficiency of this method, it  

. may be relnarked that a maceration tank holding 250 
gallons and containing 200 to 220 pounds of stalks gi ves 
33 pounds of the product sold in Cambod ia, which 
contains only 2 -3 per cent of indigotin e, the remainder 
being made up of lime, organic matter and water. 

••••• 
THE SCHOOL GARDENS OF EUROPE. 

More than a year ago word was sent to certain con­
sular officers of the United States, residing abroad, to 
prepare a report upon the founding, progress and 
practical work of school goardens i n  their respective 
d istricts. The result of their investigations has been 
incorporated i n  a handsomely i l l ustrated pam phlet 
issued by the Department of State. 

The subj ect is a most interesting one, and Sweden, 
which is the home of garden schools, takes the lead and 
now has 2.000 of them. Great attention has also been 
gi ven to the subject in Fran ce. Parliament d uring the 
Revolution had seriously studied the questions 'of dif­
feren t  forllls of education and of establishing courses 
of agricultural i nstruction . The hour was l i ttle pro­
pi tious for the development of the peaceful arts, b u t  
within thirty o r  forty years, b y  tl:Ieir personal, efforts 
alone, without government support, certain public-
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spirite<'l citizens, by establishing model farms and agri­
cultural schools, laid the foundation of agricultural 
teaching in France, and the Repu blic of 1848 passed a 
law i ncorporating the teaching of agriculture into the 
national educational system. School fo.rmB increased 
rapidly, and in 1852 there were seventy, th e num ber 
allowed by law. From this time, however, they con­
tinued to decline unti l  after the Franco-Prussian war, 
when the third RepUblic reorganized the entire system 
of agricultu ral education. There are 172 professors of 
agricu l t u re i n  the primary and secondary schools, 90 
professorial chairs of agricu lture organized by the gov­
ernment, 42 agronomical stations and laboratories, be­
sides veterinary schools, forestry schools, national agri­
cultural schools, dairy schools, schools of practical 
agriculture n u m bering 34, schools of irrigation and 
drai nagt', schools of viticul ture,' horticulture, sheep­
raising, silkworm culture, fruit-growing, and various 
station s  for the study of seeds, en tomology, vegetable 
physiology, vegetable pathology, labor.atories for the 
study of fermentation, etc. In 1893 the government 
expended $828,104 for agricultural education in France. 
The Paris agronomical insti tute has 22 professorial 
chairs, and the course of instruction is two years. 
Foreigners are received under the same conditions as 
French scholars. 

The reports from the different parts of Germany are 
most i nteresting .• Germany has to fear com petition 
from other coun tries in all agricultural p roducts except 
fresh vt'getables, and e verything is  bei ng done to re­
vive and sustain agriculture. The school gardens 
through the country are made a part of popular ed uca­
tion in connection with the public schools; and whe­
ther they are merely botanical gardens to supply mate­
rial for study in the schools, or agricultural gardens 
conducted by the children, th ey are more a part of 
the regular school routine than in the great num­
ber of schools i n  other countries. In Breslau there is 
a botanical garden of nearly 12,000 acres, and three­
quarters of the ground is planted with flowers for use 
in school. Plants are se n t  at the request of the 
teachers, and the children are taken to see the plants 
growing; The scholars also receive plants to take 
home, and the pupils most i nterested receive an extra 
n umber. There is a model i n stitution in the subu rbs 
of Dresden where boys are taught the cultivation of 
all the forest and fruit  trees that grow in the kingdom 
of Saxony, and the girls have charge of the vegetable 
garden, and learn to plant, hoe and weed, and all the 
child ren are instructed in the care of flo wers. There 
is a section of the garden devoted to plants for botan­
ical purposes. The children take great pride and in­
terest i n  their work, and after the outdoor season is 
over, they are given b ulbs anrl plants to take home 
to grow as indoor plants. The school gardens of Ger­
many are intended more asa help to studies already i n  
progress than a s  a n  extra (lourse, a s  in t h e  agricultural 
gardens of France. In Leipzit,r the botanical garden is 
of larg'e extent, and the teachers of botany can take 
th e chi ldren there for practical i nstruction, and they 
are allowed to take away anything they desire for 
study. The school board sends out a circular twice a 
week, giving a list of flowers in .. bloom, in order to en­
courage visits to the garden. Transplanting and graft­
i n g  trees are taught by seeing the gardeners work, and 
the children are encouraged to cultivate little vege­
table plots at home. In Munich spacious playgrounds 
are provided, and all new school b uildings have 20 
square feet for each pupil. The school grounds in the 
su burbs are very large and are well planned . Half of 
the sch ools have botanical gardens, and a large central 
garden is being started. 

. 

In S witzerland the. government gives a.substantial 
contribution for every garden which is established and 
also gives a yearly sum toward its maintenance. The 
estimated cost of these gardens is less than $500. This 
includes the expenses of hotbeds, summer houses, rail­
i n gs, foun tai n,  plants and seeds, utensils and labor. 
In some cases the pupils have assisted in preparing the 
garden. 

The following are some of the advantages of the sys­
tern : The chi ldren obtain an intimate knowledge and 
intercourse with nature, they learn about the cultiva­
tion of fruits and vegetables .. It educates boys beyond 
the tendency to pil fer fru i ts and flowers in orchards, 
and instills in all chi ldren a fond ness for rural life. 

... �. 
THE destructi ve I\ction on iron of free carbonic acid 

in water has recently been considered by Herr O. 
Kr6hnke, whose report appeared in a German paper. 
The anthor analyzed the town's water of St. Johann, 
and fou nd it  to be pure and soft. The free carbonic 
acid amounted to 38 mill igram mes per l i ter, and three 
months earlier it had been as high as 240 m i l l igrammes 
per l i ter. This water red uced the diam eter of an iron 
p i pe from 26 m i l l imeters to 7 m i l l i meters i n  a short 
time, owing to the formation of a bro wn crust, wh ile 
the pipe itself was corroded to a depth of from 1 m i lli­
meter to 3'5 m illimeters. Tested i n  a closed vessel, t h i s  
water was found to dissolve wrought iron very rapidly 
with formation of ferrous bicarbonate. On exposure to 
the ai r, ferric hydrate was precipitated and carbonic 
acid regenerated. 



The Tomb of Buddha. 
Prof. Rhys Davids lias located the tomb of Buddha 

in the Himalayas. He fou n d  a pil lar bearing an in­
scription written by Asoka about 253 B. C.,  recording 
the fact that the pillar m arks the si te of the garden 
where Buddha was born. It is in a region which is 
tilled with relics and memorials of Buddha. The 
region is  covered with smal l  mou nds which are Buddh­
ist burial places. One of these mounds, which rises 
to a height of 21 feet above the'plain, is 116 feet in dia­
meter and has been excavated by Mr. W. Pepe and Prof. 
Davids. A number of interesting objects were discov­
ered, includin g a steatite vase filled with small orna­
m ents and beads. The tomb proper is a composition 
of solid brickwork. Down the center there is a curious 
pipe-like drain, the purpose of which is obscu re. At a 
depth of 18 feet below the surface was found a large 
stone slab, which covered a stone chest in wh ich, were 
found three urns, a box of steatite and a crystal bowl. 
These objects were beautiful ly finished and presented 
all the appearance of glass. The urns contained orna­
ments in gold, gold beads, etc. Some of the gold leaf 
fragments bo re figures of elephants. One of the vases 
is inscribed as follows : •• This shrine for the relics of 
the Buddha, the August One, is that of the Sakyas, the 
breth ren of the Distinguished One, in association with 
their sisters, and with their children and thei r wives." 
If this inscri pt ion is genu ine, we u�doubted ly have the 
burial place of a portion of the remains of Budd ha, and 
the bones found in the vases must have been taken 
'from the funeral pyre at the incineration of h is re­
mains .. The writing points to a more remote age than 
that of the pillars. 

••••• 
" VIEUX PARIS" AT THE EXPOSITION. 

Close to the footbri dge which tinites the lnvalides 
and the Palaces of Horticulture and Arboriculture, 
there is a Iin� of build ings and monuments 1,000 feet 
lon g, representing Old Paris. Here we find the Porte 
St. Michel, the To wer of the Louvre, the Grand Chi'l.te­
let and the Tower of the Archbishop's Palace, and 
many other features equally interesting. The Midd le 
Age!!, the Renaissance and the seventeenth and eigh­
teenth centuries are h ere reconstructed with the great­
est historical exactness, with their curious mon u m ents 
and their picturesque dwel lings, their bazars and shops, 
all occu pied by inhabi tants dressed in the costumes of 
their period. This important restoration is the work 
of the well-known artist n amed Robida, who has done 
a remarkable series of books u pou various sections of 
old France. Being situated directly upon the bauks 
of the Seine, "Vieux Paris" has been constructed in a 
most picturesq ue maImer, and is readily accessible 
from all parts of the Exposition. Besides its intrinsic 
interest, .. Vieux Paris" offers a choice of attractions 
that have not fai led to draw large audiences. Various 
dramatic performances are gi ven in the hall of the 
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palace, and in the church celebrated singers give con­
certs dai ly. ,There al'e a number of restaurants in 
•• Vieux Paris " wh ich round out this entertaining sec­
tion of the Exposition. 

. ' . ,  . 

AN IMPROVED CLOTHES-WASHING MACHINE. 

The accompanying illustration represents a novel 
washing m achine patented by Fridolph & Minnick, of 
Villisca, Iowa. The machine consists essentially of a 
metal tub which is provided with sleeve-brackets, in 
which the legs of a wringer are wedged. Sockets at 
the sides of the sleeve-brackets receive the hooks of a 
screen-tray designed to hold the c�othes after they have 

THE FRIDOLPH-MINNICK W ASKING-MACHINE. 

been passed through the wringer. The tub is  designed 
to be placed on the top of a stove or range, for wh ich 
reason its bottom is  provided with slotted plates repre­
senting segments of an ord inary stove-lid, which plates 
enter the open ings of a stove, ta king the place of the 
usual lids and serving to hold the tub firmly in posi­
tion. 

Within the tub a basket is supported in such a man­
ner that a space is left between its exterior and the 
bottom and in terior walls of the t.ub. At the top of 
the basket a segmental cover is placed, upon which 
the"8egillental cover of the outer tub rests. The tub­
cover supports an agitator consisti ng of in�erlocking 
cross-bars, provided at their ends with fingers. The 
upwardly- extending shaft is capable of end movement 
to accommodate itself to the clothes in the basket. At 
its upper end the shaft carries a pi nion meshing with a 
segment gear provided with !Ion operating hand le. 

The dirt washed from the clothes by the agitator 
sifts through the sides and bottom of the basket and 
lodges in the space below the basket. An opening is 
made in the side of the tub through which the, water 
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and sediment can readily flow into a su itable recepta­
cle. The opening is normally closed by a pl ug. 

• 1 •• • 

Electric Railroads In Italy. 

A n umber of Italian railroads are to be shortly 
transformed to the electric system. O n e  of the most 
recent projects is that of the Naples-Cast .el lamare line, 
operated by the Mediterranean Railroad Company. 
This line is of condsiderable importance; it is dQuble 
track, and has a large traffic. The central station con­
taining the electrical plant is to be installed near OIl e  
end of t h e  road. It w i l l  b e  operated a t  first b y  steam, 
but later on it is expected to USe hydraulic power 
and keep the steam plant as a reserve. A h igh tension 
current wil l  be used, and the current will be taken i nto 
the cars from a third conducting rai l  laiu. alQngside of 
the main rai ls. It is expected to run an express trai n 
every two hoUl's and an ordinary train every forty 
minutes: the trains will  be made up of Qne or two. cars 
only. The expense of the road has been estimated at 
$150,000 for the rolling stQck and $75,000 for the sta­
tion and lines. The project has already been ap' 
proved by the government, and the CQncession of 
waterfall h as been obtained on con dition that the 
work shall be finished within two years. 

'fwo other railroads which will shortly adopt the 
electric system are the Lecar-SoIldris and the Calice­
Chiavan na lines; these are about 80 miles lon g, and 
form part of the i n ternational system, being operated 
by the Adriatic Railroad Company. T�)ey will  be oper-

. ated by hydraulic power, using a fall of about 100 feet 
in the river Adda, near the Bridge of Desca; the com­
pany h as obtained permission to take 800 cu bic fe6t per 
second from this fall_ A tunnel 3 m iles IQng will  bring 
th e  water to Marbegrox, w here the station will be 
located; the power obtainable is estimated at 10,000 
horse power. The central statiQn will be operated by 
three turbines of 3,000 hQrse power, these being directly 
con nected to three alternating current dynamos on the 
triphase system; the tensiQn used wil l  be about 15,000 
volts. The r€gu\atQrs for the turbines will  be operated 
by electric motors, which w i l l  vary the inlet according 
to the current on the l ine. The high tension line of 
15,000 volts will follow the railroad , and will be fixed to 
the same PQsts II.S th0 trolley l ine; t h e, latter wil l  
be fed from a seco�['ilry circuit, i n  which the tension 
is reduced to 3,000 volts hy transformers. The latter will 
be contained i n  a series of sub-statiQns distribllted 
along the line at intervals of 6 miles. The motQr curs 
will  be of two kinds ; one hav ing motors of 75 to 150 
horse power fQr local traffic, and an express with motors 
of 125 to 250 horse power. 

••••• 

IT has been found that a dozen Portuguese oysters 
contain abou t six grains of phosphoric acid; French 
oysters have about fQu r grains pel' dozen. 

"VIEUX PARIS"-SHOl'S ON THE PONT AU CHANGE. "VIEl1X PARIS I'-PORTE ST. MICREL. 
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THE UNSCIENTIFIC CHINESE. 
BY ISAAC TAYLOR HEADLAND. 

The Chinese are unscientific. T hey lack the power 
of invention. 'l'hey are without the creative or in­
ventive facul t.y. They h ave a certain sort of practical 

CHINESE TOP SPINNING. 

common sense ; indeed, they h ave a large amount of 
practical sense, wh ich enables them to accomplish all 
that we are able to do, b u t  in a very pri mitive fashion. 

No science has ever originated and been carried to 
any degree of perfection in Asia. No great invention 
was ever made and developed by an Asiatic in Asia. 
No Asiatic people have ever been noted for being a 

CHINESE CHILDREN EATING A MEAL WITH 

CHOP STICKS. 

scientific people. Astronomy, which originated in 
Asia, was scientifically classi fied by the Greeks. There 
is no reason why these statements about the unscien­
tific character of the Asiatics should cause the noses of 
Europeans and Americans to twitch i n  derision or 
pride, for there is another fact equally momentous in 
favor of the Asiatics, viz. , no religion has ever origin­
ated and been carried to any de­
gree of perfection o utside of Asia. 

This unscientific character of 
the Chinese could be i llustrated 
in many different ways ; but let 
u s  confine ourselves to the ex­
amination of their toys, i n  which 
only the most simple scien ti fic 
principles are uSl.'d. 'l'h e  Chi­
nese have nl.'vcr gone beyond 
the stage wh l.'re they look upon 
toys as merely play things for 
children. Toys, however, are 
more than this. There is a phil­
osophy underlying the produc­
tion of toys, as old as the world 
and as broad as life; a ph iloso­
phy which, until recen t  years, 
has been little studied and culti­
vated, but which, like its near 
relations the sciences of cooking 
and healing, has been dri ven by 
the stern teacher, necessity, to a 
self-development for the good 
of the race. Playthings are as 
necessary a constituent of child­
ish needs as food or medicine, 
and contribute in a like manner 
to the health and development 
of the child. They are the tools 
with which he plies his toy 
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trades ; they are the instruments with which he carries 
on his toy professions; they are the goods he buys and 
sells in his toy busin�ss; the paraphernalia with which 
he conducts his toy society. Nay, they are more than 
this; they are the animals which serve him, the associ­
ates who entertain him, and ,his offspring from which 
comes no posterity. 

. 

The Chinese do not know t his. They do not know 
that toys are Nature's first schools; that the child with 
his toy shovels, spades, and hoes learns his first lessons 
in agriculture; that with his hammer and nail!! he 
gets his fir!!t le!!!!on!! in the various trades; that her 
m ud pies and other confectionery give her her first 
lessons in the art of preparing food; her toy dinners 
and play-house teas her first le!!son!! i n  entertainment; 
and her dolls her first lessons i n  the domestic relations 
and affections. As a consequence we need not hope to 
find the busines!! of toy w aking or the !!cience of child­
education in a very ad vanced state in China. Child'!! 
play and toy m a k i n g  have been scientifieally studied 
and organ ized i nto a business i n ·  Europl.', as is seen i n  
the modern kindergarten and �reat toy factorie!! and 
children's book publications. But the toys which are 
manufactured in these great business establishments 
in E u rope are still made by poor men and women i n  
Oriental homes. 

. 

One of the best Chinese toys is the bamboo top. It 
is made the same, spun the same, and whistle!! the same 
as our t in  top. Another, of a simi lar n ature, but 
dou ble, the . two being o n  the two ends of  a carl.'fully 
turned axle, is called a K' ung Chung, and is spun by 
two sticks and a string. The string is wound around 
the axle once, and by j erking one of the sticks lohe top 
is made to spin. An old man from whom the writer 
p urchased a dozen· or more of the toys was able to 
spin them in a great variety of way!!. Tos8ing it over 
or under his foot, or up into the air, he caught it on 
the string a�ain, and would then put the sticks under 
his leg, behind his back, and in every conceivable posi­
tion, making the top not only sing. but ho wl. That 
old . wan had been making those toys th irty years with 
a knife, saw, and sandpaper . or file, but it had never 
occurred to h i m  that he might invent a machine to do 
the work, and open a large toy factory. He made toys 
in the forenoon and went out to sell them in the after­
noon or on market days. 

The fir!!t toys to attract the attentio!l of the child are 
rattles. The Chinese have a great variety of kinds 
made of wood or tin, gorgeously pain ted with a water­
color, which is soon transferred from the face of the 
toy to the face of the child. The second style of toy 
to attract the attention of the child is the doll or ani­
mal . The Chinese have a great variety of this class of 
toys, all very crude. The nose of the doll is sewed on, 
its ears pasted on, and its queue stuck into its head, 

. while its eyes and other feature!! are painted on. They 
know nothing about opening and shutting their eyes, 
simple as that principle may be, and they have lllade 
the same mistake in their clay dolls and animals that 
is made by the manufacturers of ollr own rubber goods, 
viz. , the same whistle that makes the dog bark, the 
cow low, the child cry, and the horse neigh, also lllakes 
the hen cackle, the bird whistle, and the cock crow. 

They have toy carts, but it has never occurrl.'d to 
them to make a self-propelling cart by a concealed 
spring', because, forsooth, they cannot make the spring. 
They have music carts which emit sounds, but not 
music. 

They utilize, whether they understand or not, the 
principle of the expansion of air by heat, and construct 
toy lanterns with a paper wheel in the top, fastened to 
cross-bars, on which are hung men and woml.'n riding 
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upon animals o f  all kinds, making a very interesting 
merry-go-round. 

The one toy which corne!! nearest an indication of 
inventive power in the Chinese is a set of what they 
call the fifteen magical blocks. Fl'Om these fifteen 
blocks they have inventl.'d more than a h u ndred differ­
ent pictures, any of which is very difficult to make, 
even when you have the blocks with the picture as a 
pattern. It is a toy for children, but proves also to be 
a puzzle for grown folks. 

• I e ,  • 

GAS-GENERATING PLANT AT TR]!: PARIS 

EXPOSITION. 

In the German section at the Ch amp de Mars is to 
be !!een a well-executed model showing a gas-generat-
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ing instal lation of the most approved type, as con­
structed by the Chamotte Fabrik, of Stettin. The sy!!­
tern is designed to carry out all the operations au to­
matical ly and do away with hand-labor as much as 
possi ble. 

'.rhe model represents a furnace-room containing a 
battery of five f urnaces, each having nine gas-rl.'torts, 
with their chimney, ' the fifth furnace bei n g  !!een i n  
longitudinal section ; also t h e  coal magazine i n  the 
rear and the mechanical arrangements for tran�port­
ing the coal, loading the retorts and carrying off the 
coke. A system of elevators conducts the coal as un­
loaded from the cars either directl y  to the retorts or 
to the coal m agazine, or from the magazine to the re­
torts. The coke which is taken from the retorts is 
carried by another system of elevators to a. series of 
reservoirs or to the coke magazine. 

For transporting the coal, a wel l-arranged system of 
automatic con veyors and elevators is used. The coal, 

which is brought in by the cars, 
is d i s c h a r g e d  into a funnel­
shaped resel'voir; at the bottom 
of this is a distributor or mova­
ble plate to regulate the quant i­
ty of coal wh ich fal ls into the 
crusher, w hich will be noticed in 
front. From the crusher the 
mai n  'elevator, seen at one sidt', 
takes the coal to the top, where 
it may be takeIl: by a horizontal 
conveyor to the furnace or to 
the coal m ll g'azine by a traveling 
carriage. 'rhe latter runs upon 
rollers on a track placed above 
the coal - bin!!, and d ischarges into 
these, filling them equally. The 
coal- bins are funnel-shaped, and 
at the bottom is a horizon tal 
passage by which the coal is 
taken from them to the furnace. 
A coal wagon passes along under­
neath, and is arranged to work 
automatically a series of di�tri­
butors which let fall upon it  the 
coal from the magazines . .  This  
coal wagon discharge!! upon a 
horizontal c o n  v e y 0 r ,  . which 
bri ngs it to the elevator · pit in 
fron t, and from th l.'re the main 
elevator takes it to the top, as in 



the previous operation, and the upper horizontal con­
veyor carries it to the furnace. In this manner it will  
be seen that the coal is taken, by an entirely automatic 
process, frow the cars to the retorts, or to the maga­
zine, or frow the latter to the retorts. 

In order to feed the retorts, a coal reservoir is placed 
above and back of the f urnaces, to which the coal 
comes from the conveyor. The reservoir feeds a num­
ber oC carriers w h ich roll u pon a suspended track for 
charging the retorts ; the carriers are filled by a system 
of traps at the bottom of the main reservoir, operated 
by levers. The retorts are arranged in th ree horizon­
tal rows, and t here is one carrier to feed each row ; 
when a carrier has received its contents, it is drawn in 
front of the retort-mouth and the coal discharged into 
it by working a hand lever; in this way onl y one work­
man is needed to load a battery of forty-five retorts. 

'l'wo of the returts in the model have been made of 
glass, in order to show the coal in the interior. The re ­
torts are incli ned toward the front, the gas being taken 
from the lower end ; the arrangement is known as the 
Coze system. This inclined arrangement allows the 
automatic fil ling and discharging of the retorts to be 
easi l y  carried out. The arrangement of the furnace is 
such that the retorts are accessible and may be cleaned 
without difficulty ; besides, the makers claim a com­
p lete utilization of the heat prod uced i n  the furnace 
and a great economy of combustible. A very high 
temperature is obtained in the interior of the furnace 

' by mixing carbon monoxide with the heated air before 
it is sent into the furnace. 

The transportation of . the gas-carbon or coke from , 
th e retorts is also well provided for. After opening 
the upper and lower heads of the retorts, the incan­
descent coke fal ls i n to an automatic extinguisher and 
transporter cal led Brouwer's chain,  placed in front of 
the furnace. ·This .arrangement will b e  observed in 
the front view, The conveying chain moves along in 
front in a water-canal, and t,he coke, automatically ex­
tinguished, is  carried to a conveyor w h ich passes back 
to the coke-cmsher ; after bein g  b roken in the crusher 
the coke is raised by an elevator to a shak ing-sieve, 
which d istributes it  i n  a series of large reservoirs 
placed above and back of the furnaces ; the reservoirs 
have a trap below by which the coke is dropped into 
the cars ; if desired , however, the elevator may take it 
to a horizontal con veyor wh ich runs bac k  to the coke­
bins in the rear, and w h ich have about the sawe size 
and arran gement as the coal-bins abo vEl mentioned ; 
like the latter, they have a car running above them on 
rails, which receives the coke from the conveyor and 
discharges it  into the bins.  Frow these magazines the 
coke w ay be again taken to the loadin g-reservoir by 
an arrangement below s imilar to that used for the 
coal ; i t  is discharged from the funnels into a wagon 
which takes it to an elevator, and it is thus lifted to 
the reservoir. It wi l l  be seen that tbe coke may be 
thus automatically carried from the furnace to the cars 
or to the magazine, or from the latter to the cars. For 
the motive power of the plant any of the weil-known 
types of motors may be used ; the model is driven by 
a small  electric motor, and all  the conveyors, wagons, 
etc. , are shown in operation. . .. .. . 
THE RECONSTRUCTION OF THE KINZUA VIADUCT. 

The Kinwa viaduct on the line of the Erie Railroad 
has long been one of the " show " features of that pic­
turesque route. , This bridge serves to carry the raU­
road across a deep and com paratively n arrow valley, 
wh ich lies high u p  in the A lleghanies in the State of 
Pennsyl vania, the floor of the bridge being approxi­
mately 2,000 feet above the level of the sea. '.rhe Kiu­
zua viaduct is claimed to be the fourth highest bridge 
in the world, the loftiest being the Garabit viaduct 
over the Truyere, in Southern France, on which the 
rail level is 401 feet above the river. The new viaduct 
is 301 feet 6 inches above the normal level of Kinzua 
Creek, the measurement being taken to the base of the 
rails. The total length of the viaduct over all i s  2, 100 
feet. 

The new structure takes the place of an i ron bridge 
which was erected in 1882 ' by C larke, Reeves & Com­
pany, now the Phoonix Bridge Company. The old 
bridge was erected upon skeleton towers, and the 
superstructure consisted of trusses which were 38 feet 
6 inches long over the towers, and 60 feet in len gth be­
tween the towers. The foundations consisted of 
masonry piers, which in every case were carried down 
to solid rock foundation. In the old structure were 
2, 500 tons of iron. Each tower consisted of two bents, 
the col umns of which were gi ven a batter transversely of 
the bridge of 1 to 6, the colu mns consisting of sectional, 
ri veted, circular sections, with external longitudinal 
flanges, a type which h as been largely used, particu­
larly in early years, by the Phoonix Bridge Com­
pany. The towers were stiffened by m eens of hori­
zontal, latticed struts, with diagonal tie-rods, and 
in this respect conformed to tbe standard practice of 
that day. Tbe superstructure trusses were riveted, 
lattice, plate iron structures, built of plates and angle 
iron. 

Tbe reconstruction of the viaduct is due, not to any 
defects or decay in the old structure, but to the great 

J t ir.utifit jlUttitaa .. 
increase which_has taken place of late years in . .the 
weight of engines -1l..Qc;i roll ing stock. The greater 
strength of the new viaallCt- ·r�8ults from'�fie greater 
weight of the material used, 3,500 tons as against 2, 500, 
from the i mproved m aterials of construction (mild 
steel taking the place of iron), and from the more sci­
entific distribution of the material. The only portion 
of the old structure that remains is the foundations, 
w h ich proved sufficient to carry the greater load i m­
posed by the new bridge. 

The principal dimensions of the old and new bridges 
are practically identical. The viaduct is  carried upon 
t wenty towers, each tower consisting of a pair of two­
col u m n  bents. Each column consists of two built- up 
channel beams, the webs of which are -tlf of an inch 
thick and 2 feet and � inch in width. The channel 
b eams are spaced 3 feet apart, and they are connected 
by stout latticework of steel plates and angles. Each 
bent is  stiffened laterally by means of deep l atticed 
t;1truts, and toe columns are further stiffened at the 
point of their con nection to the struts by means of  
massive, plate-steel knee-braces, one of which is shown 
in the accompanying view of one of the footings of 
the towers. The towers are braced longitudinally by 
means of latticed struts and ties. Al l the connections 
are riveted, an arrangement w h ich, as compared with 
the p in-and-l i n k  connection of the old structure, i n­
sures much greater rigidity. The transverse batter 
of 1 to 6 gives to the to wers at the center of the brid ge, 
where it is loftiest, a maximum spread of 102 feet 1034' 
inches, measured from center to center at the piers. 
The su perstructure consists of two lines of plate-girder 
spans, which are spaced 9 feet apart between the cen­
ters. The bents i n  the towers are spaced 38 feet 6 
i nches apart, and the spans between the twenty towers 
are 60 feet in length_ Provision is made for expansion 
due to changes of tem perature by interposing between 
one column of each bent and t h e  foundations expan­
sion roi lers, there being a nest of these rollers, which 
are 3 inches in diameter and 43 inches long beneatb 
each bent. 

From a popular point of view, the most interesting 
feature in connection with the reconstruction of the 
bridge is the m ethod adopted in removing the old bridge 
and building u p  the new structure in its place. :For 
this purpose two " travelers," each consisting of a com­
plete Howe truss timber brid ge, 180 feet in length, 
were constructed and run out over the old bridge. 
They were built  long enough to reach over three tow­
ers, say from t<;> wer one to tower three. The method 
of operating them w as as fol lows : The traveler was 
run out ,wer the particular to wer w hich was to be re­
moved, and the th ree spans, that is, those betweenthe 
three towers and over the tower i tself, were removed, 
and then the material of the tower was cut loose, sec­
tion by section, drawn up by hoisting cables to the 
traveler, and run out on to the permanent structure 
and removed to either shore. After the old tower had 
been taken away, the material for the new tower was 
run out over the bridge to the traveler, lowered into 
place and ri veted up. The two travelers worked from 
opposite ends of the bridge, and finally met in the cen­
ter, as shown in one of our i llustrations. 'l'h e  new 
bridge has been constructed by the Elmira Bridge 
Company, from plans made by Ch ief E n gi neer Buck­
holz, of the Erie Rail road Company. Traffic over the 
bridge was suspended on May 14 last. The work of 
reconstruction coinmenced May 20, and this important 
work bas been successfully carried out in the interim 
by a force of from 140 to 150 men e m ployed by the 
contractors, Messrs. Grattan & Jennings. of Buffalo. 

• I . ,  • 
Componnds of Osmlnm. 

In a communication recently made to the Academie 
des Sciences, M. L. Wintrebert describes a series of 
experi ments in which he has prod uced several new 
compounds of the metal osmium. The metal here 
plays the part of an acid, in combination with oxalic 
acid forming a series of salts, which the experimllnter 
calls osrnyloxalates ; he has succeeded in prod ucing 
several of these salts. The first experiment in this di­
rection was made last year by M. Vezes, who found 
that by adding an exce8S of oxalic acid to a potassic 
solution of peroxide of osmium, OsO" fine needle-like 
crystals were obtained, of a brown color, acting stro ng­
ly upon polarized l ight. M. Wintrebert, in taking u p  
the experi ment, formed t h e  same salt in a different 
manner, using the osmiate of potassium, K.OsO., as a 
starting point. Oxalic acid is added to an al kaline and 
concentrated solution of tbe osmiate until an acid re­
action is obtained and the l iquid is slowly heated : it , 
paslSes from a dark red to a light .yellow-brown, and 
after cooling deposits the brown needle-like crystals 
previously mention�d. The conditions of the ' experi� 
ment indicated that the osmium is at the same degree 
of oxidation as in the osmiate, which is deri ved from 
the triOXide, O�O.;  this  was confirmed by direct analysis 
of the compound, which gave the formula OsO. (C.O.).­
K.,2H�0, it being thus an osmyloxalate of potassium 
hydrate. 

It is  evident that the pota�sium llIay be replaced by 
other metals, and a series of salts obtained ; two of 
these salts have been prepared, those of sodium and of 
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mercury. The osmyloxalate of sodium is prepared by 
heating to the boiling point a solution ' of peroxide 
of osmium in caustic soda and adding an excess 
of crystallized oxalic acid, so that after this is 
d issolved the solution is qu ite ·acid. '.rhe boiling 
solution changes after a time from a dark red­
brown to a light yellow. brown ; it is t4en con­
centrated by evaporation. It deposits ii.rst the bin­
oxalate of sod ium, then the osmyloxalate appears in the 
form of brown crystals, which are much more sol uble 
cold than those of the potassiu m  salt. These two alka­
line salts are but l ittle stable in the presence of water ; 
their solution soon become!'! turbid, and a b lack pre­
ci pitate of osmic acid is formed ; this decomposition 
may be prevented by add i n g  a small quantity of 
oxal ic  acid or alkaline oxalate to the solution. To 
prepare the silver sal t, one of these solu tions is  poured 
into a sol ution of n itrate of silver ; the brown liquid 
changes color, passing to a greenish brown, and depo­
sits small greenish-brown crystals, wb ich appear yel­
low by transparence, and act upon polarized light. 
The silver salt is rather unstable ; the liquid in w hich 
it is formed often becomes ' t urbid, an d deposits osmic 
acid and oxalate of si lver. I n  the crystalline state the 
salt undergoes a slow decomposition. 

• . . .  ., . 

PHOTOGRAPHIC METHOD Oi DETERMINING SPEED OF 
AUTOMOBILES. 

O wing to the n u mber of arrests which .have been 
recently m ade in Paris for the fast driving of automo­
biles, attention has peen called to a method which wil l  
determine the speed exactly, and not leave this  to t h e  
judgment of the police officer. Several photographic 
methods have been proposed , but the only method 
which is  entirely antomatic is t h at proposed by M. 
Delamarre. The determination of the speed of a ' mov­
ing object depends upon the measure of the space 
passed over in one second ; if V is this speed and E the 
space passed in T �econds, 

E V = T 
Suppose an apparatus provided with a shutter and an 
arrangement for obtaining u pon the same plate two 
successive i m ages at the interval of one second, the 
displacement of the i m age would permit of measuring 
the space passed over. 

The fundamental formula for lenses would then give, 
according to the diagralll , 

E P p -f e = p' = � 
where f is the focal length of the lens used ; whence 

E = eP,f 

If E is known, the value of V will  be at once obtai ned. 
The problem then consists i ll measuring E. M. Dela­
marre has already shown that if in operating from the 
sallle position two lenses of different focus are used, 
f and fl' giving for the measure of E the values e and 
e" then 

e e,  
E = (f-f,) e, f =  ef, 

This for mula being independent of the distance at. 
which the operation is made. It suffices then to con­
stroct a hand apparatus of the detective form with 
coupled shutters, whose two lenses will  have different 
focal lengths. The operator will  then m ake the ex­
posure, and the p l ate when developed will be meas­
u red and the above form ula applied, thus indicating 
at once the speed of the veh icle in question. An appa­
ratus of this kind would fulfill the cond i tions required ; 
it is necessary, however, before red ucing the idea to 
practice, to overcome a number of d i fficu lties, and the 
originator of the device is at presen t working in this 
direction. The difficulties, which are inherent in any 
apparatus of the kind, are that it is necessary to ope­
rate upon a portion of the path of the automobile 
which is  perpendicular to the axis of the lens, and 
besides a lens with fixed focus m ust be used. It is, 
however, quite possi ble to construct an instrument of 
this kind of an entirely practical nature. 

., 1 .  I .  
Sneeze-Wood. 

Among its many peculiarities, South Africa includes 
the " sneeze- wood " tree, which takes its name frolll 
the fact that one cannot cut it with a saw without 
sneezing, as the fine dust has exact.Iy the effect of 
snuff. Even in planing the wood it  will sometimaB 
cause sneezing. No insect, worui, or barnacle will  
touch it .  It is  very bitter to the taste, and its speciLc 
gravit,y is'  heavier than water. The color is  l ight­
brown, the grain very close and ' h ard. It is a nice­
looking wood, and takes a good polish.  For dock 
work, piers, or jetties it  is  a useful timber, lasting a 
long while under water. -The B u i l ding Ne ws. 



Science N ote •• 
According_to The Medical Record, a young woman 

in a town near Philadelphia was recently b urned 
about the bead from the combu stion of a cell uloid 
com b  worn in her h air. Burn i ll g  joss st icks were stuck 
i n  the hair for the purpose of keeping- away mosquitoes, 
an.::! this resulted in the combustion of the comb. 

German agricu lturists h ave expressed a desire to 
h ave established a meteorological signal service, an d  
t h e  government i s  i n clined t o  com ply. A meeting of 
the governm e n t  offi.lials and meteorological and agri­
cultu ral a u t horities i8 soon to take place at Hamburg 

to d i scuss the introd uction of a telegraphic service for ' 
German agricu l tu re. 

Prices of fine woods have recently advanced from 15 

per cen t  to 35 pel' cent. T h i s  is caused by an increased 
demand for veneers for maki n g  f U \'niture, piano cases, 
m u sical i n stru m e n ts, etc. The n e w  method of deco­
rating walls with veneers instead of tapestry or  wall 
paper and leather has a lso resu lted in a great increase 
i n  the demand for fancy woods. 

An attempt w i l l  soon be made by Californian mer­
c ilants  to put fresh asparagus on the market in Lon­
don and other places in Great Britain. The Cltlifornia 
navel oranges are growiIlg i n  favor in England a n d  
are bei n g  Ill uch ap preciated. It  is expected that 
Cal ifornia asparagus w i l l  com pete w i t h  French as­
paragu s,  which is sent to England i n  large quantities. 
Great Britai n  is now i m porting considerable quanti­
ties of prunes from California. 

Detai led s t u d y  of the d i fferent vowels and conson­
ants and thp corresponding cu rrents and counter-cur­
rents of air has i n d uced M. Gelle to conclude t h at the 
i ntra-buccal colu lll n of  air is not in ert, and t h at t h e  
buccal cavity does not a c t  a s  a resonator, a s  i t  is usu­
a l l y  said to do. It is  the air itsel f, by its alternate con­
densations and d i lat ations, w h ich result  fro III the 
action bet ween the curren ts, and prod uce the s u b­
vowels along with the laryn geal sound. 

The Remin gton Stan dard ty pewriter has received a 
Gran d Prix at the Paris Exposition, w h ich is the 
highest for m  of award, ou tranking al l  medals.  The 
same machine received a gold medal in 1878 a n d  also 
one in 1889, so tilis is the third t ime that they h ave 
taken the highest possible form of award at a Paris 
E x position. The Bristol Company, of  Waterb ury, 
Conn . , manu facturers of record i n g  i ustru ments, steel 
bel t lacing, etc. ,  received a si l ver medal at the Paris 
Exposition for their recording instru ments. 

Permits  are not now req uired by the Departmen t of 
Agricul ture for the im portation of certai n animals. This 
includes : Mammals-Anteaters, armadi l los, bears, 

c h i m pan zees; elephants, hippopotamuses, h yenas, 
j aguars, kangaroos, leopards, lions, lynxes, manatees, 
mon keys, ocelots, orango u tans, panth ers, ra,ccoons, 
rhinoceroses, sea-lions, seals, sloths, tapirs, ti gers or 
wildcats. Birds-S wans, wi ld d oves, or wild pigeons 
of any kind.  Repti les-All igators, l izards, s nakes, 
tortoises, or otiler reptiles. Canaries, parrots, an d 
domesticated birds, incl u d i n g  pigeon s, a re su bject to 
entry without permi ts, but w i tl!" the exception of these 
species, and those mentioned above, special permits w i l l  
b e  required for all live animial:s and birds im ported 
frOlll a'broad. 

F. Larroque h as recently made some i n teresting ob­
servations of the mechan ism of h eari ng. He s t udies 
the action upon the ear of sounds prod uced by thf' 
bo w i n g  of a t!tri ng stretched by a vessel contai n i n g  
water which slowly fl o w s  a w a y  and t h u s  releases the 
tension very grad ually. He' fi n d s  that w h e n  the sou n d  
is con veyed to the two ears thro u gh heari ng-tubes, t w o  
d isti nct i m pressions are created, a n d  there i s  n o  i n ter­
ference whate ver by the phase of the two so u n d - waves. 
T h i s  shows that the aud itory apparat us of a n y o n e  ear 
acts indepen dently of the other. 'rile  author d iscov­
ered a pecul iar break of con t i n u i t y  in his right ear, 

amo u n t i u g  to -to of a sem i tone between m i .  and fa • .  
H e  t h i n ks that some of the Corti  fi bers have been ac­
cidenta l l y  broken, and looks forward to future m i­
croscopic verification of his suppos i tion. 

On September 22 last Mr. Zekeley, of Berl i n ,  in corn· 
pany with Dr. Berson,  of the Royal Berl i n  Meteorologi­
('a I Insti tute at Berlin,  Mr. Alexander, of Lon d on,  Dr. 
Suri ng, of the Meteorological Institute at Potsd am, 
made an ascent i n  a balloon from the l!'riedenau Sport 
Park near Berl in.  Their obj ect was to ascertain ex­
act l y  how long a balloon can remai n in the air. The 
balloon h ad a capacity of 90,000 c ubic feet of gas, a n d  
it was inflated under t h e  direction o f  two officers o f  the 
German army assisted by soldiers of the m i l i tary bal­
looni ng section. The balloon rose rapid ly, and in 
about ten m i n utes b ad com pletely disappeared from 
sight. It was expected that the bal loon would remain 
i n  t h e  a i r  for several days; and with this end i n  view 
the voyagers h ad observed the precaution of carryi lJ g 
sufficient previsions for several weeks, while they were 
also su pplied w i t h  maps in case they landed on sOllie 
i n h ospitable island in the north of E urope. U nfortu ­
nately, however, the balloon, o w i n g  t o  the lack of 
wind.  descended a few hours after the ascent, h aving 
traveled only Ii. few miles. 

J ,itutifit �lUtti,all. 
:Englneerlng Note •• 

It has been suggested that calcium carbide be used 
as a deoxidant i n  fou ndry practice, the reagent being 
added to the metal before pouring. It is  stated that 
al u m i ni u m  b ro'nze can be produced by bighly heatin g  
a m ixture o f  al umina a n d  copper chloride in  contact 
w i t h  the calcium carbide. 

The steamer - .. Paris,''' which went aground last year, 
is  being rebuilt at Belfast, and w i l l  be known as the 
" Phi ladelphia."  The vessel is  receiving an entirely 
new bottom, and new boilers and engi nes w i l l  be put 
in. She w i l l  h ave two f u n n els instead of three, b u t  
w i l l  otherw ise preserve h e r  former appearance. 

At the Paris Exposition there is on view a large div­
ing bell ,  138 feet ' in length, 46 feet in width,  with a 
working space height of 8 feet. It is being u til ized in 
con nection with t h e  new d ry docks at Kiel  for the 
German navy. The fittings of this d i ving bell com prise 
a suspension frame su pported by t wo barges, two air 
chambers for the work men, one of which is set apart 
for the concreting, and t wo fitted with electric lifts 
for the supply of materials to the workmen. T wo 
large electric cranes serve for the bulk transportation 
of the materials ; wh ile the concrete i s  prepar ed by 

- two electric m ixers with a capacity of 523 cu bic yards 
per hour. It  is expected that the docks will be com­
pleted by 1903. 

D uring the early stages of the Boer war, the English 
War Office was bi tt,erly censured for its backward ness 
regard ing arming the troops, and also in con nection 
with the mounting of the coast defenses with obsolete 
m uzzle-load i n g  g u u s. The Defense Co m'mi ttee of the 
Cab i n et have recently placed ord ers to the extent of 
$29, 035, 000 for modern guns for coast defenses, th us 
bri n gi n g  u p  the expen diture d u r i n g  the l ast few months 
for this  purpose alone to $35 , 000, 000. The arsenals at 
Wool wich and at several other arlllament factories are 
work i n g  at full capacity for the delivery of govern­
ment orders. When the war is con c l u d ed, there is n o  
doubt that the whole artil lery of t h e  British arm y 
wil l  be careful ly overhauled, and the most powerfu l 
guns s ubstituted in the place of those w hich' have be­
come obsolete. 

The French government has j ust mounted a h uge 
Creusot gun at Calais as a set-off to t.he enormous har-' 
bor works that are in progress for the Briti s h  Ad m i r­
alty at Dover. It is said that the new g u n  has a range 
of twenty m iles ; and as the Straits of Dover at this 
poin t  are o n l y  eighteen miles i n  width, the gun w i ll,  if 
it proves satisfactory, be able to drop its proj ecti les 
upo n  British soi l .  The English government have 
mou nted some exceptionally powerful  ordnance at 
Dover within the last month or two. Several guns 
that have been placed u pon the forts there have 
a range vary i n g  from fifteen miles to eighteen m i les, so 
that Dover practi cal ly  s weeps the Channel at this 
poi nt. Great activ ity is at present bei ng displayed all 
along the sout h  coast. New, heavier, and modern 
ord nance is rapi,d ly  s u pplant i n g  the obsolete muzzle­
load i n g  weapon s, w h i le several n e w  batteries are bei l Jg 
constru .' tea. 

Lieut.-Colonel Lemchen, of the S wedish army, and 
d i rector of the shoo t i n g  school at Rosenberg in Sweden, 
has invented a new ri fle. Its IllOSt d i stingu ishing fea­
t u re is the automat i c  placing of  the ca\·t\·idge in the 
fi d  n g  chamber. 'r he s Ulall arm is  similar in every respect 
to the Mauser and carries the saUle cartridge. T h e  sol­
d ier wheu u s i n g  the rifle fi l ls the Ulagazi ne with the cart­
ridges and fires. Directl y  t he rifle has been discharged, 
i nstead of the soldier h a v i n g  to withdra w  the empty 
cartridge to place the n ext cartridge in position by a 
sudden movement of t h e  breech, it is done automatic­
ally.  By t h is means the soldier has nothing to do bu t 
to continue d ischargin g  h i s  rifle unti l  he has e m ptied 
the magaz i ne. The rifle is extremely si mple,  bot h  i n  
df'sign a n d  operation, and what is more im portant., t h e  
s h o c k  of recoi l is  red uced t o  a m i n i m u m ,  since th i s  
shock is  u t i l ized t o  place t h e  n e x t  cartridge in the fir· 
ing cham ber. 

Com pressed air motors, in  lieu of horse traction, are 
to be em ployed for the propulsion of the vehicles be, 
longi n g  to the Com pagn ie  Generale des O m n i b us of 
Paris. The station for aCCoHllnodati n g  the necessary 
com pressing plant is to be erected at B i l lancou rt. The 
plant  wi l l  d evelop from 5 000 to 7,000 h orse po wer, and 
thEi ai r wi l l  be stored i n  the mai n recei vers at  a pressure 
of 1,400 pounds to the squ are i n ch. Prom these receiv­
ers the co mpressed a i r  w i l l  be con veyed to t h e  d istri­
buti n g  stations in weld less steel pi pes fro m  t wo i n ches 
to four inches in diameter, laid alon g the road way. In 
order to red uce the possibility of extensive leakage, 
t h rongh i m perfect joints, the pi pes have been manu­
fac t u red il J  6!- foot len gths. Eacb car carries eight re­
ceivers w i th a total capacity of 88 '27 cubic feet, which 
is estimated to be sufficient to enable the car to run 
a j o urney of 7 �  m iles w i t hout rech argi n g, and they 
can be rech arged in three m i n u tes. Before the air 
passes into the motor cylinders it  is heated by means 
of a small coke fire. Fifty-two passen gers form t h e  
complement of two cars, accommodated upon two 
decks. 

Electrical N otell. 
The New Haven and Derby Railroad wil-l be eqUIp­

ped with electricity during the comiong year, amI a 
start w i l l  be m ade toward b uilding an extensive rai l­
road system connectin g  New Haven , Derby, and 
Bridgeport. A 3, 000 borse power plant is bei n g  erected 
at New Haven. It  is said that this step is being taken 
with a vie w to head off the danger of  paral leli ng by an 
ordinary trolley road. 

The Marconi installation between the Mumbles l igh t ­
house, off t h e  coast o f  Glamorganshire, has j ust been 
com pleted and will soon be i ll operation .  The d istalJce 
over which the messages will  be transUlitted is twenty­
fi ve m iles. The ChHean govern ment have also j ust 
placed an order with the W i reless Telegraph and S i g­
nal Company for an installation of t h e  Marconi system 
between Punta Arenas and Ancud or Puerto Montt. 

The whole system of modern chemistry is based u pon 
the axiom of the indestructibil i ty of matter, and that 
i ndest ructibil ity is proved by the perm anence of the 
weight of a given substance through all the physical 
or cheni ical chan ges it is made to u ndergo. Any ex­
peri ments, therefore, which shake our belief i n  that 
primary property of matter m ust have a far- reach i n g  
effect. Landolt's classical researches i n  1893 embod ied 
the tirst work done with all the modern i nstruments of 
preCISIOn .  Certain m i n ute changes of weight were 
then placed in evidence, and th ese have si nce been 
confirmed. A. Heyd weiller has endeavored to trace , 
some connection between the change , of weight and 
the changes i n  other ph ysical properties, such as m ag­
netic permeabi li ty, electroly t i c  dissociation, and Illa­
terial or optical density. He has fai led to trace a n y  
s u c h  con nection, though he has dist inctly establ ished 
a diminution o f  weight of about 1 part i ll 50 m i l l ion 
i n  a n u m  ber of reactions, such as the Ul ixture of cop­
per sulpbate with water, wh ere a 108s of weight of 
1 mill igraIlllne was observed. Researches such as these 
take place in t h e  extreme borderland of scien ce, b u t  
t h e  logical  outcome of t h e  results woul d  b e  noth i n g  less 
than the destruc t ion of matter. -A. Heydweiller in the 
Physi kalische Zei tsch ri ft. 

The first electric railroad in which the triphase al­
ternating curren t system has been used in Germ any 
h as been recently instal led between O berammergau 
and the tow,n of Murnau,  its total length being abcut 

fi fteen m i les. The road, s tartin g  from the latter sta­
tion,  is com parati vely level for the first fe w m iles, but 
f u rther on a t h ree per cent grade is reached, extending 
over four or five m i les. The highest point of the line 
i s  between Saulgru b and Altenau, which is 2.500 feet 
above sea level and 438 above the starting point. 'rhe 
line ends at 0 beram mergau ; the terminal station i s  not 
fal' from the t heater i n  wh ich the Passion Play is re­
presented. Hyd rau l ic  power is used to operate the 
road, a fall  i n  the A m mer R i ver bei n g  uti lized . The 
station is located at Kam mer!, about 10 m i les fro l ll 
Murnau ; the fal l gi ves 1 , 000 to 1, 500 h o rse power. A 
dam has been constructed across the rive l', and the water 
is  brought to the station by a canal 1 , 50J feet .long-, ter­
minating i n  sh�et i ron t u bes o f  large diatu eter. Three 
t u rbines of 500 h o rse po wer each are used to operate 
the al ternating current generators-:- POl' the road � h e  
trol ley system i s  used, w i t h  overhead l i ne. 'l'he road 
h as been plan ned so that steam engi nes may be u8ed ; 
this w i l l  be necessary to p l"Ovide for tllP. g reat traffie at 
the t ime of  the Passion Play,  w h i c h  oc(,u I's every te l l  
years. D u r i n g  these periods the road wil l be operated 
by steam, and con nection w i l l  be made w i t h  the mai n 
rail roads, so t h at the in ternational express t rains llIay 
be run.  At ord ill ary t i mes the road w i l l  use the elec ­
tric syste m . 

An in teresti n g  u t i l ization of wireless telegraphy is  
recorded i n  connect i o n  w ith the ice- breaking steamer 
,. Erlll ak " d uring last w i n ter. The Russian iron clad 
.. Gener,t ie  AlUi ra1 d'A prax i n e "  ra n OIl the rocks fri ng­
i n g  the coast of the island of Hohland, i n  the G u l f  of 
Fi n l an d .  It was necessary to save the vessel, and to ac­
cOlll pl i s h  this it was desi red to establ i s h  com m u nica­
tion by SOlli e  lIIeans or other with the m a i n l a n d  and 
w i th the • .  Ermak."  A h igh mast s u pporti ng a wire 
was erected u po n  a h i g h  poi n t  on the island of Hoh­
land, and the n e ces,ary tran s m i tter and cohereI' in­
stal le(l , while a' s i m i lar plant was stationed o n  another 
island 33 m i les away, the i n stru m e n ts i n  both cases 
being su pplied from the warship, w h ich was equi pped 
w i t h  the apparat us. The vertical wires u t i l ized 157 
feet i n  height, and the sparks from the ind uction coi ls  
were 1 4  i n ches lon g. The i n stal lation worked w i thout 
the s l ightest h itch over this  great d istan ce. O n  one 
occasion it was successf u l  i n  t h e  rescue of 27 fishermen 
who were carried away o n  an ice floe. 'r he peri lous 
position of the fishermen was tran slJl i t ted f t'o m one sta­
tion to the other, thence to t h e " Ermak," from which 
vessel a boat p u t  off and so effected tbe t i lllely rescue 
of the u n fort u n ate fishermen. The a pparatus was in 
operation for 84 days, and was only suspended on t wo 
occasions, -o w i n g  to severe s n o w  storms. I n  a l l ,  440 offi­
cial m essages were dispatched bet ween the two sta­
tions, with complete success. C u riously enough, the 
apparat us waR found to work better during t h e  pre, 
va.lence of storms than in cal m  weather. 



THE ELECTRIC FIRE AUTOMOBILES OF THE 
PARIS FIRE DEPARTMENT. 

A few weeks ago, the firemen of Paris d rilled at 
Vincen nes i n  the presence of their provincial and 
foreign colleagues who had assembled on the occasion 
of the International Congress. In this drill  improved 
apparatus was used, which has been recently i ntro­
d uced for the pu rpose of enabling tne firemen to reach 
and exti nguish fires more rapid ly than h eretofore. It 
will be understood, in fact, that u pon such rapidity 
depends the real e fficiency of a fire service, and there 
is no need of  d we l l ing upon the great advantages that 
result therefrom, since a fe w minutes gained in the at­
tack may very often prevent a fire of slight conse­
quence from assuming the proporti ons of a catastrophe. 
Con t i nuing its impro\"ements in this d irection, it was 
but natmal that the Paris fire department should in­
voke the aid of electricity. Three new types of fire 
automobiles have been constructed, w h ich were used 
at Vincennes on the occasion above mentioned. The 
veh icles included a h08e wagon, a fire engin�, and a 
hook and lad der. 

The hose wagon, of wh ich Fig. 3 represents the most 
recen t  type, is al read y w e l l  known to Parisians, who 
have seen it in operat ion for several months past. This  
80rt of v eh i c le is  noth ing lUore than an electric auto­
mobile capable of seat i n g  six men and provided w i th 
a su pply  of hose, nozz les, ladders, and life-saving ap· 
paratus. 

'.rh e  electric fire pump, wh ich is of an entirely new 
ty pe, consists i n  principle of a metal lic tan k of 100 gal­
lons capacity mounted upon an automobile carriage, and 
a pump prOVided with a hose and n ozzle. The same elec­
tric motor w hich propels the carriage drives the pump 
as soon as the veh icle comes to a standsti ll at a fire. 
To t h i s  effect, a very ingenious system of geari ng 
transmits the power of the motor to the propelling 

',itutifi, �tntri,an. 
provided with three scre w orifices of different dia­
meters, by means of which it is possible at will  to vary 
the discharge and pressure according as the engine is 
operating with its o wn resources or is being supplied 
with water from any other source. It is thus possible, 
for example, to discharge 20 gallons a m i n ute with a 
�-inch orifice and a press ure of 4 
at mospheres, and 50 gallons w i th a 
-h-i ilch orifice and a pressure of 7 
atmospheres. In addition, t.he en­
gine carries a suction pipe th at per­
mits it, when there is no hyd rant 
at hand, to draw water from a 
depth of 23 feet. 

Finall y, the engine, as well as the 
hose wagon, is arranged in such a 
way as to perinit the uti lization of 
a part of t h e  energy of the accumu­
lators for the i l lumination, t.hrough 
arc or incandescent lamps, of fires 
that occur at night. This  latter 
system will prove pal·t icu la.rly valu­
able in cases where it is necessary 
to throw l ight i n to places in which 
the existence of explosi ve m ixture 
Ulay be suspected. This  collection 
of apparatus is com pleted by the 
electric ladder. This consists of a 
low truck upon which the large 
ladder in use in the department is 
h o i  s t e d  almost horizontally by 
means of an inclined p;ane and a wind lass. The 
total weight of th is apparatus, i nclusive of · its crew, is  
9, 150 pounds. It is the h eaviest of the pieces of fire 
material to w h i ch mechanical propulsion has been ap­
plied. So, by reason of the peculiar difficulties pre­
sented by t he man e u veri n g  of it., it  becllme necessary 

OCTOBER 27, 1900. 
Interesting ExperlDlents wUh Torpedoes. 

Some elaborate experiments to test the explosive 
force of torpedoes have recently been' carried out on an 

' uninhabited island in the Trans Sound, an inlet of 
the Gulf of Finland. The officials . i n  charge of the 
trial s erected a galvanized h ut. In this they placed a 

Fig. S.-ELECTRIC HOSE CART. 

torpedo t ube charged with a Wh i tehead torped o, the 
nose of which projected from the tube, as it would if  
placed on board ship i n  time of war. The idea of this  
particular test was to ascertain what would occur if a 
shot was to penetrate the torpedo tube on board a 
battleship while charged with a torpedo. With a view 
also of obtaining some idea of what effect such an ex­
plosion would have on the members of the crew, a n um­
ber of sheep was permitted to graze in the vicinity of 
the h ut. The air in the air chamber of the tube was 
compressed to eigh ty atmospheres. The shot, fired 
from a safe distance, penetrated the wall of the h u t  and 
entered the air chamber of the tube. No explosion re­
sulted, but the i mprisoned air rushed through the hole 
caused by the bullet with a terrific noise, but no dam­
age was caused. The next experiment was to explode 
187 pounds of gun -cotton inside the hut n ear the head 
of the torpedo protruding from the tube. The explosion 
was effected by means of a twenty ininutes' time-fuse, 
so that the officials might have sufficient opportunity 
to get away from the spot. Some of the officers took 
up positions u pon a small neighboring island. The 
sheep, as before, were grazing around the hut. The 
gun-cotton exploded with a terrific report, and no 
doubt a.lso fi red the charge within the torpedo, since 
the tube shed and the sheep near were blown to 
pieces. 

Fig. 1.-THE ELECTRIC HOOK AND LADDER. 

Strange to say, a sheep seventy-five yards from the 
h u t  was absolutely uninjured, thus proving that the 
force of the explosion was local. The officers who 
watched the operations from the neigh boring island 
experienced a severe concussion of air. The officials 
now procured a pontoon which they bad covered upon 
the bottom surface with four thicknesses of armor 
plate. This was place d in shallow water and a torpedo 
was fired froUl a tube 80 as to stri ke the protected bot­
tom of the pontoon. The result of the impact was that 
the pontoon was blo w n  into the air. 

mechanism of the pump, and i nversely. This system, 
therefore, constitutes a complete combination for im­
mediate operation. It offers the ad vantage of per­
mitting the vehicle to start without any delay as soon 
as an alarm is  given, and of allowing the engine to be 
set i m mediately in operation as soon as th e  vehicle 
reaches the fire. I n  order to maxim ize such rapidity 
of action, no detail should be neglected. It is for this 
reason that in the stations that are to be provided with 
this  engine (and all will be withi n  as short · a time as 
po�sible), its crew will consist of th ree, or even of two 
men, since that n umber fully suffices for the operation 
of the engi ne. • 

Al!ain, it is with the same object of rapidity of action 
in view that the hose of the en gine reel consists of a 
f1tbber tube provided internally with a spiral of metal, 
which preserves its cylindrical form and permits it to 
be kept full  of water, even when it is wound up. I n  
this way, when the engine is ready for act ion, i t  suf­
fices, i n  order to obtain a stream of water, to open the 
cock of the nozzle without the necessity of u nwinding 
the hose entirely or of waiting for it to fill .  

The engi ne, therefore, starts off at the firet alarm, 
aud, as soon as it  reaches thtl fire, com l.llences to act i n  
u t i l iz i ng the 100 gal lons of water i n  its tan k, wh ich 
u n der ordi nary circ u mstances suffice for an operation 
of fi ve or six min u tes. 

. 

During this period , the electric hose wagon, .wh ich 
i m m ed i ate ly follows i t, has had time to arrive i n  its 
t u rn  and allow the hose that it carries to be cou pled to 
a h ydrant in order to su pply the engi ne. Then, if  t he 
extent of th e fire requi res it, the attack is pursued as 
usual with steam and hand engi nes ; but, in all cases, 
valuable time has been gained by the preliminary and 
immediate action of the electric fire engine. 

The engi ne, in r u n n i n g  order, weighs, i nclusive of 
the crew and 100 gal ions of water, 6, 380 pounds. As 
shown i n  Fig. 2. the pump, properly so called, has 
th ree chambers. It forct's the water, through the axis 
of the reel, into the rubber hose, which carries a nozzle 

to assure the perfect stabi l ity of the vehicle, especially 
in turning corners, while running at considerable 
speed. This has been done so successfully that th e 
electric ladder truck is more stable than horse-drawn 
one8. 

The electric energy necessary for 
the three apparatus 
is furnished by bat­
teries of accumu lat­
ors of th e Soci6te 
B 0 u q  u e t - G a rcin­
Schrive, of Neuilly, 
inclosed in a case 
suspended beneath 
the vehicle. These 
are so calculated as 
to permit of making 
36 miles at an aver­

age speed of 12 miles 
an h 0 u I' without 
bei ng discharged. 

Let us note, in con­
cl usion, that the staff 
of the department, 
well satisfied with 
the first results ob­
tained with these 
II e w apparatus, i s  
desirous o f  success­
ively applying auto­
mobile propulsion to 
its entire material. 

We are inde bted to 
L'Illustration for t.h e  
above information. 

• • •  
THERE i s  only one 

sudden death among 
w O m e  n t o  eight 
among men. 

the operation of 

Fig. 2, -BLECTRIC FIRE-PUMP UNDER WAY. 
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RAILBREAKER FOR REMOVING OLD TRACKS. 
lIY GItORGII STARK. 

The St. Louis Transportation Company is at present 

making extensive improvements in its roadbed, and 
among other things is convertin� the Broadway cable 

into an electric line. The old tracks are ,being torn up, 
and with a view to enabling the company to make use 

of wider and larger cars, the new tracks will be placed 

somew hat further apart than the old ones. In remov­

i n �  the old track, the company is m akin g use of a 

device known:as the " rai lbrea ker." ::£his massi ve, 

powerful machine is th e  invention ' of George W. 
Barumhofl', General Manager, and Otto 

'Sch midt, 
Master Mechanic of the Traction COlllpany. and it 
is decidedly  interesting to watch the �aso and 
rapidity wi th which the machine tea rs up the old 
rails and at the same ti llle breaks them i nto suit­
able lengths for scrap. 

',itutift, �mtri,au. 
general type have been sent to France. In these the 
upper deck was even more restricted in head-room 
than those for South Africa. All of these cars were 
erected and finished com plete. They were then taken 
apart and packed flat in boxes, like a pack of cards. 
In some cases the painting and varnish ing were omit­
ted, leaving the cars in what is techn ically known as 
" in the white ; "  that is, they have merely a priming 
coat to protect the wood work from dampness. When 

row-gage steam roads, steam day coaches, freight cars, 
plantation cars, plantation electric locomotives. trolley 
cars of standard American types, and n u merous special 
cars for street and steam railway work have been sent 
there. A few of these cars h ave been shipped entire, 
but the greater portion of them, after being completely 
erected in this country, are taken down and shipped in 
sections. Where the car is com pletely fin ished, men 
are often sent out to put them together u pon their 

arri val. The cars sent to the city of Mexico, as 
well as those sent to South Africa, were erected 
by m en who wert' sent from Philadelphia. The 
cars which are shi pped . .  in the w hite, " however, 
do not require speci al workmen to put them to· 
gether, as there is no danger of inj uring the sec­
tions during the work of erection: 

Several peculiar types of cars are used in Eng­
land. Th e favorite type is the ordinary double­
. deck car w i th the stairway at both ends. Large 
n u m bers of these have gone to tbe principal 
English towns. Municipal regu lations both i n  
England and o n  the Continent modify American 
designs most unfavorably, resulting in  cars which 
are decidedly slow in operation. Gla�gow has 
been experimenting with an American car which 
is carried on double trucks and which has a central 
en trance. Most of tht'se have had one end de­
voted to smokers and open and the other end 
closed, as in American practice. The French car 
is usually a double-decker, often carried on a pair 
of Eu reka maxi mum traetion trucks. They have 
stairways at both ends and unusually long plat­
forms. 

One of the larj!est items of export bas been that 
of trucks for electric cars. The Brills sen t some· 
thing l i ke 2,000 of these abroad d uring the year 
1899. In a single week orders were placed with 
these manu facturers for 1,700 trucks ; one of these 
for 700 trucks is said to be the largest e\'er re­
ceived in this country from abroad. The trucks 
are of three general types, the ordinary four­
wheeled known as the No. 21 E, the maximum 
traction and a new . form of equal ized swing 
bt'am truck known by the firm desil1'nation as 
the No. 27. All these trucks h ave solid frames 
wh ich may be either steel castings or sol i d  forgings 

The rail breaker consists of a platform carried 
on two trucks and is propelled by a 15 horse 
power electric motor. At the forward end of the 
platform is erected a pair of stout. upright timbers, 
each of which carries a sh eave at its top. The 
lowerends of the uprights are 8hod w ith steel and 
extend down close to the top of the rail. A 
h eavy chain is provided with massive grippers at 
its outer end, and is carried up over the sheave 
and leads down to a dru m on the platform, which 
is driven throu!!:h intermediary gearing by an 
electric motor. When the rail breaker is i n  oper­
ation, it is  run to the end of the track u ntil the 
steel-shod bases of the t wo uprights rest upon 
the track at the point  at which the rails are to 
be broken. The grippers are then carried for­
ward ' and clamped at the ends of the rails, and 
under the pull of the chains the raiJ is . bent up 
and broken at the heels of the posts, as shown in 
the accom panying engraving. The machine is 
capable of breaking the heaviest make of girder 
rai l to any len gth that may be desired. the old 
rail when broken u p  in short pieces is  not on ly 
easier to handle, but wil l  bring about a dollar per 
ton more for scrap than a rail in th irty-foot 
lengths. This m achine in one working day is cap­
able of tearing up severa l thousand feet of track 
with the corresponding economy of time and 
labor. S uch is the strength of the machine, that 
the rai l is torn bodi ly away from the ties and up 
throu!!:h the pavin� blocks, no  preliminary loosen-

FRONT VIEW, SHOWING TWO LENGTHS OF RAIL PULLED The newly established car works at Preston, 
England, have not so far attemptt'd to manu-

in� of the  surface being necessary. In the present 
case the iron is being broken into lengths of about five 
feet, and as it  is broken it is left liVing on the ground , 
to be gathered up by the laborers and taken to the 
scrap pile. 

_ . e , . 
The Exportation of A merican Street Cars. 

Before the i ntroduction of electricity upon street 
rai lways, A merican build ers exported horse cars to 
every quarter of the earth . England. France, Italy, 
Austr� l ia. India, the Philippines, and New Zealand,  as 
well as the east and west coasts of South America, used 
American strt'et cars. Having bt'en far ahead of the 
world in the i ntroduction of elec-
tric street railway!!, America has 
largely supplied the electric roads 
of foreign countries with not 
only engines and electric ma­
chinery, but street cars as well. 
The J. G. Brill Com pany, of 
Philadelphia, during the year 
1899 built  and sent abroad about 
th ree hundred trolley cars, be­
sides a large number of cars of 

a miscel laneous character. The 
dp�ti nations have been in a gene·  
ral  way Engl and , the Conti nent 
of E u rope. Afri('a, Sou r,h Amer­
ica, and Austl·a l ia. 

LOOSE AND BROKEN. 

shipped in this way. the glass and upholstery are omit­
ted, and the sectiolls can be stowed so compact.ly as to 
make the saving of perhaps 10 or 20 per cent in the 
bulk of the cal'. This system has the advantage of 
red ucing the freight, and, in many cases, import duties 
as well. 

Cars sent to South America have been not only old­
fashioned horse cars, but electric cars for a grt'at varie·· 
ty of services. There has also been an outfit of meat 
cars and meat boxes, intended to handle the m eat 
between the abattoirs and cold storage ships, as well 
as from the abattoirs to the city markets in Buenos 
Ayres. Another sh ipment of a n umber of cars was 

facture trucks, but are , importing those of the 
Brill  Company. Up to the present  time the English 
and Continental railways have been con ten t to use 

smal l  cars mounted on four- wheel trucks, but there 
. 

seems to be a marked change in their attitude, and 

recently a considerabl.e n u mber of double trucks have 

been ordered. 
.. t . ,  • 

OtHce Bnlldlng Mall Service. 

The large amount of mail matter which arrives at 
the New York Post Office every day ad dressed to the 
tall business blocks in Broad way and Park Row has 
caused the creation of what the postmen cal l " sky· 
scraper " mail routes, says The New York Tri bnne. 

A con Riderable order for cars 
came from Monte Carlo. These 
were part, i c u l arly in terest i ng to 
an Amt'rican on account of the 
narrowness of the body, wh ich 
was little more than six ft'et in­
s ide, an d the fact that though 
t h e  CArs wel'e so small ,  t hey were 
d ivided i n to fi rst and second 
class ' com partm e nts. The fi�st­
class com partm ent had c r o s  s 
seats, with an aisle on one side 
of the center, the seats hol d i n g  
o n e  and two persons respectively. 
The first, class compartment was 
very 

'
elegantly uphol8tered an d 

THE RAILBREAKER-ADlUSTING THE GRIPPERS TO THE RAIL. 

Tht'y are considered qu i te a 
" cinch " for the winter. and the 
men who have been as!Oigned to 
them are conj!rat u l ati n g  t ht'm­
selves _ that their work will be 
indoors. As many as three car­
riers h ave been assi�ned to some 
of the larger buildingl'l, where 
the popu lat ion is greater than 
that of many small towns and 
the JII ai i m attt'r received m n ch 
greater i n  proportion. The 
E m  p i r e B u i l d i n g. Amer ican 
T ract Society Bui l c l i n !!. Park 
Ro w Building and Equ itable 
Bui lding h ave at l east 3,000 
occupants each, and ha\-e forces 
of m a i l  carriers l a rge enongh 
for to wns of that size. 'rhe 
dai l y population of the Erl'l it­
ab le B u i ld i ng is 3, 100, and t h l'ee 
carriers work eight h O ll l'S a rl R �' 
to hand le the mail,  wh ich avel'­
ages a bout eighteen t housan d 
pieces a day. E very forty-fi \'e 
min utes JIlail wa gons run over 
from the Post Office and carry 
bR('k with them 75 pounds o f  
ou tgoing mai l .  . Many people 
who do not have re�nlar offices 
in t.he bui ld ing have thei l' mai l  

finished , while t h e  secolld-class passengers had t o  be 
conten t with the plaine!Ot wood work and @eats. A 
Rll ipmt'nt was also made to Lyons. France, of cars quite 
similar in  appearance. 

A. l arge n u m ber of dou ble-decked cars of a peculiar 
type were Ren t  to SOll th A frica. They were distri buted 
between Cape Town , Port Elizabeth, and Durban. 
Many of t.hese cars had bare l �' s ix feet head-room in the 
I)enter. Several lots of dOUble-deck cars of the same 

particularly interesting by reaS(ln 01 the fact that they 
were intended to t.ransform the sleeping cars of the 
hOl'se railroad into steam sleepers. The old l ine. some 
100 m iles in length, was operated by h orses, and h orse 
sleeping ca.rs had been used for Illany years. T h ese 
cars were taken from their wheels and mounted as a 
central section i n  the new car. 

Central America and Mexico req uire Ii constant sup­
ply of cars of every variety. SOllle palace cars for nar-

�ent i n  care of fri elld�.  and this 
adds considerab ly to t.he q n antity. The Park Row 
Build ing, w i r h  s i x  floors gi \'en o\'er to c i t y d epart­
ments, has an equal l �' largoe mail. 'f he E m p i re B u i ld­
in� averages th irt.y-fi xe th ou �an d piece� a da,y. and 

. there are several other buildings which receive almost 
a!! much. 

'fhe plan of makin� t.hese big b u i l d i n gs separate 
del i very rontes h li� gi ven m nch �I\t.isfaction , and will 

be continued by the postal authorities. 
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G alvanic Action o f  Copper Sheathing. 

To the Editor of the SCIENTIFIC AMERICAN : 

Apropos of article as above in issue of October 6, 
1900, it is  a matter of great surprise to me that the 
Bri tish Ad m iralty should not know of the dangers of 
the cop per-steel sea-water combination_ Years ago 
it was common practice to put copper strainers or bi lge 
"st rums" at the ends of the suction pipes of bilge pumps 
in wooden steamships. In course of time, when i l"On 
replaced wood in shipbuilding, the copper strai ners 
were retained ; several mysterious losses of ships at sea 
during fai r weather occurred. One steamer went down 
at her moorings i n  the Mersey. When she was raised, 
i t  was found that t here was a round hole in her bot­
tom where the copper strainer had been. This led to 
i nvestigation, and it was discovered that i n  many i ron 
boats, w h ere the i nner coating of Portland cement 
( w h i c h  is usually put i n  the bilges of i ron and steel 
vessels) had been re moved by any means, so t hat the 
copper strainer coul d  rest d i rectly u pon the i ron shell , 
the galvanic action had eaten the i ron almost entire l y  
th rough. 

Lead strainers are now used, and lead b ilge suction 
pi pes to a great extent.  

I was in an old boat, the " Memling," of Glasgow 
(subsequently lost on the African coast), that h ad a 
patch i n  the bilge plate w here the copper strainer had 
been, and the old chief told me t hat when h e  d i s­
covered the weak place one day, when i n  port, h e  
d rove his  machinist's  hammer thl"Ough i t  i n  test i n g  t he 
stren gth of the plates. E. A. SUVERKROP. 

P h i ladelph ia, Pa .• October 13, 1900. 

J�xte llding A pplication .. o f  A lternating Machine ... 

BY ALTON D. ADAMS. 
Al ternat ing electric cu rrents came fi rst i n to general 

ll �e for incandescent lighting at a d istance. The com­
parati vely low voltage of incandescent lamps, wh ich 
d u ring more than ten years remai ned at a maximulll of 
about 125, was a stron g i ncentive to the development 
of the h igh- pressure alternatin g  system. With these 
lamps the direct system has an economic rad i ns of d is­
tri bution approximati ng one-quarter m ile on the t wo­
w i re and one mile on the three-w i re plan. Alternating 
dynamos of one thousand volts, as first introd uced, 
raised the distribution li mits, so far as mere weight of 
copper conductors is concerned, to sixteen mi les from 
t h e  central plant. As a matter of practice, the distance 
to w hich energy fl'om the 1 ,000· volt altern ators can be 
taken with profit is only a fraction of that for constant 
weight of primary conductors, because of the costs and 
losses i n  transformers and other items. Next i n  the 
i m portant applications of alternating machinery was 
that for the long distance transm ission of power. This  
was accom pl ished on a moderate scale, at pressures of  
several t housand volts, by the aid of synchronous 
motors, either with or without transformers. Some ad­
vantages existed i n  this plan over that for power trans­
m ission w ith d i rect currents, but a materi al  draw back 
was the necessi ty for some external source of power to 
bring the speed of each motor up to synchronism with 
that of its generator before i t  would opt·rate. O bvious 
advantage s of alternati n g  m ach inery for very high 
voltages a.nd the transmissiQn of po weI' turned m uch 
attention to the development of a sel f-starti n g  alter­
nating motor. The desired res ult  was ach ieved in the 
induction motor, adapted to operate on t.he two-phase 
or t h ree-phase alternating system. It  was soon recog­
n ized that the equipment j ust named is pre·em inent i n  
i t s  advantages for most cases of long distan Je trans­
m ission, and it was ge n e ral l y  adopted . 

In many instances energy is n o w  bei n g  transmi tted 
on the m ulti ph ase systems over distances u nder 50 m i les 
and for a much smal ler  n u m ber of cases over d istances 
of more than 100 mi les. W h i le th J development of 
alternating apparatus for d istaut transmission purposes 
was goi n g  on, its application to . the distribution of 
energy, for l i g h ting and power, frum central electric 
statiullS was rapidly bei n g  extended. The p roblems of 
transmission and d istrIbu tion, now before many elec­
tric stations, involve higher voltage�, great d istances 
and ellormous outputs. Meantime all of the requ i re­
ments of consum ption as to series arc c i rcu its, low 
pressure supply and service to d i rect curre n t  motors re­
main.  Above a l l  is the desirabil ity of uniformi ty, m ul­
tiple operation and complete flex i b il ity of each u n i t  as 
to all of the load, at the l ast named plants. The mul­
tiphase syst6lll seems, by far, the best suited to meet 
these d iverse req uirements, and is already extensively 
app l i ed for the purpose. Small,  cumbersome and ineffi­
cieut d y ualU os of the series type, for arc lamps, are be­
ing repl aced by constant c'u rrent transformers that 
take their energy from t h e  large a lternating generators 
and are used to s u pply the series l i n es.  The same gen­
erators furnish energy at  h i gh pressure to circuits for 
incandescent ligh t i n g  and motive power t hrough trans­
formers at considerable d istances. S ti l l  other l ines con­
nect the main generating plan t with as many substa­
tions as are desired. At these l atter are located trans­
formers and rotary converters that supply low-presllure 

J , itutifi, �mtti,au. 
direct current to thickly grouped consumers within a 
short radius. The diverse forms of electric energy thus 
delivered are al l derived from the output at the main 
alternating generators. For such plants, the original 
voltage of 1,000 for alternators has usually been in­
creased to o ver 6,000. Even in smaller systems, w here 
the substation feature is omitted. the voltage of alter­
nators h as commonly risen to 2,000 or 3,000. 

In plants of only moderate size the two and .  three 
phase alternators are now being installed in preference 
to those of single phase. because of the eaSEl w i th w h ich 
motive power as well  as lighting can be d istrib u ted 
from the two former types. Such alternating equ i p ­
ment t h u s  enables electric motors, series lines for 
street l ighting and COil stant pressure service for incan­
desce n t  lamps to be economically rendered by the same 
mach ines at a single station . D uring nearly fifteen 
years isolated electric plants were cou�idered the pecu­
liar and exclusive field for direct-current machines. 
Thfl very extensive adoption of electric Illotive power 
i n  ind ustrial works has done m uch to change the type 
of dynamo eq u ipment in isolated plants from direct to 
al ternating. Such changes have been parti cularly 
prominent in manufactor-ies having long, heavy and 
u n i form loads, such as textile mil ls. For these kinds 
of work all of the advantages of the induction motor, 
such as the absence of comm utator and immunity 
from damage to working parts by grease and dirt,  are 
avai lable, w h i l e  questions as to frequent stopping, 
starti ng and vari able speeds do not have to be con­
sidered. At the present time, as d u ring the past five 
years, the instal lation of alternating machinery for 
both l i ght and power in certain kinds of ind ustrial 
plants is goi n g  on at a rapid rate. The voltage of 
these isolated alteruatin/r plauts is  b y  no means uni­
for m ,  nor is practice as to the use of t ransformers . for 
the motors with them . . In cases where steam po wer is 
used to d rive the electric generator!!, pressures of 250 
and of 500 volts have frequ entiy been employed , and 
transformers between the dynamos and motors omitted. 
Water power at varying d ist..ances has been made avail­
able to drive the geYerators in other instances, so that 
com parat i vely high voltages were nec essary for econo­
my of conductors. 

Those plants that combine transmission from a dis­
tance with power and light d istri bution in industrial 
w orks necessari ly include transformers for the reduc­
tion of voltage at motors as well as at lamps. Perhaps 
the latest field en tered by alternating equipment is 
that of d istr i b ution ovel' a l imited area, at low pressure, 
from a generating station whose circuits connect di­
rectly w i t h  lamps and other consumi n g  apparatus at 
consumer's prem ises. Central stations of this class, 
l ike isolated plants, have been considered the especial 
pro v i nce of dire ct-current dynamos. Several central 
stations are now in operation, however, that distri bute 
energy from alternati ng generators, to moderate dis­
tances, without the intervention of transformers. Ad­
vantages claimed for the alternating over the direct 
current equi pment, for this low pressure service, are 
those ari s i n g  from the absence of co mmutators and a 
somewhat larger output per unit weight of material 
w here lIl Ultiphase apparatus is e m ployed. O wing to 
the inabil ity of al ternati ng generators to regulate w hen 
connected on the t h ree-w i re system, these alternating 
stations at low pressure are l i m i ted to the maxi m u m  
voltage o f  i ncandescent lam ps, o r  about 2f)O, on their 
lighting c i rcuits. Since the i nception of electric street 
rai l ways, their generating plants have had distinct 
features as to voltage and type of equipment. A 
voltage of about 500 was early adopted and h as since 
remai ned standard. Inste.ad of the d iversified equip­
ment freq uently found in the stations of systems for 
co m m ercial light and power, street rai l way plants 
usually con tai n but a single type of dynamos, those for 
direct current output at 500 to 600 volts. As an alter­
nati n g  motor that is satisfactory for street rail way ser­
vice i8  not yet in sight, there seemed for a long t i me 
l i ttle open ing for alternating d ynamos in street railway 
plants, but this is now changed . 

W h i l e  t h e  I i m i ts;of single street railway systems have 
been constantly extending, the highest practicable 
vol tage at the Illotors has remai ned at about 500. Such 
cond itions have resulted i n  very large investments for 
l i n e  conductors, excessi ve line losses, and often in sev­
eral gen erating stations for a single street rail way sys­
tem. A n ecessity has long been felt for a method of 
distri bution bet ween rai l way generators and car mo­
tOI'S that would red uce the present n u m ber of generat­
ing plants, increase the size of the remai nder, and cut 
down the costs and losses for line conductors. Alter­
nati ng' equipment has been selected to meet these re­
q ui rements in a way s i m ilar to that by which it sup­
plies low-pressure direct current for lighting and 
stationary motol's. In a few of the more recent gener­
ating plants for street rai l ways, and especial ly i n  one, 
the largest power station in the world, three-ph a se 
alternating d ynamos del i ver the electric energy at 
pressures as h igh as 6,000 volts. This high-pressu re 
energy is transmitted to an y desired number of points 
at suitable locations along the electric track system, 
and there changed to direct current at 500 volts by 
weIWIJ of traosformers and rotary converters. The 

high voltage at the main plant (mables it to supply «is· 
tant parts of a railway system at a slllall first cost and 
small subsequent loss for the e�nductor system. Tho 
small substations, deliveri n g  500-volt carreRt, give to 
the car motors the same form of energy they would re­
ceive if supplied from t,he usual type of street rail way 
generators. One other important case in wh ich alter­
natiug dynamos are bei ng substi tuted for the p urely 
direct-current type remains to be noted. Al)lOng the 
large class of low· press ure, direct-current stations that 
d istri bute energy for light and power on the tkree-wire 
system, there are many i nstances w here tractive loads 
are presented beyond economic l imits. 

A similar condition exists in many electri c  rai l way 
syste ms, where Ul uch of the track is easily served from 
500-volt  generators, b ut a part is at a great di sadvan­
tage because of its distant location. For some of these 
cases double cu rrent generators have made it  possible 
to supply both the near·by and the distant loads froUl 
the same machi ne�. Double-current generators de­
liver both d i rect and alternating currents from t h e  
same armature windings, but t o  different circuits. 
The direct current flows with that from other ma­
chines, through the low-pl'essure system. The 
alternating current passes to station transformers, 
and the energy is t hence . del i vered at high pres­
sure on ci rcui ts t hat feed d istant loads. W h e n  the 
current of  high voltage reaches the p l ace of use, it 
is received by transformers only for l ighti ng, or by 
transformers and rotary con verters for service to street 
rai l way motors 01' othel' d irect·current apparatus. The 
brief glance j ust given to advances in the applications 
of aiternat i ll/r mach i nery sho ws that it has invaded 
m ost of the fields w here the d irect type see Uled most 
secure. I t  is now a pertinent question w hether the 
conq uest is  to be com plete. By far th e  most important 
factors that have operated to make possible this  great 
increase in the applications of alternati ng equipments 
are the ind uction motor and the rotary converter. 
Long distance transmission, and alternating-current 
d i stribut ion from central stations and in industrial 
works, for mot i ve power purposes. depend to a very 
large extent on i nduction motors . D i rect- cu rrent sup­
ply froUl alternating transmission l ines, whether for gen­
eral purposes or street car motors, is effected through 
rotary convert.ers. It  is  notable that most extensions 
of al ternating equipment have been made, not to s u p ·  
p l y  n e w  uses for electric en ergy, but a s  a means o f  
economy in existing applications. It is t o  b e  remarked 
that while the alternating has in many instances taken 
the place of the direct type of generators, the d i rect­
current 'form of energ¥ conti nues to be delivered, to a 
lal'ge extent, at the points of use. This last is notably 
true for by far the great majority of electric motors 
supplied from central stations. whether for stationary 
or street rai l way p urposes. Secondary batteries for 
the storage and regulation of electric energy can 
never come i nto i m mediate connection w ith alternat­
ing machi nery. The c urrent as deli vered to or re­
ceived from the batteries must . i n  every case have a 
constant d i rection of flow. This last is also true il1 all  
of thEl gl'Owi ng applications of electric energy to chem i­
cal ope·rations. 

... . . . . 
Snece .... ful Wood Sheath ing. 

Chief Naval Constructor Ad miral H ichborn has s u b ­
m itted t o  t h e  N a v y  Department a report on t h e  
" Bache," as to the u t i l i t y  of sheathi n g  naval vessels. 
The Admiral's conclusions are as follows : To sum­
marize, it may be sta.ted that this  vessel, not originally 
intended to be sheathed, was u i ne years after her 
launch ing fitted w i th a system of sheathing w h ich i n­
volved a neglect of some of the most obvious precau­
tions in such work. She served thirteen years con t i n u­
ously without an exami nation of or repairs to her 
sheath ing or sheathing bolts, and is to· day i n  act ive ser­
vice, though nearly th irty years old,  with . her frames 
and plates in such a condition, t h rough internal cor­
rosion i n  the machi nery and b u nker spaces, as wou ld 
have long since com pel led her abandoll ment or exten­
sive rebui lding had she not been bheathed.  'l' h at 
these results are possi ble undel' such conditions speaks 
volu mes for the possibil ities of an efficient system based 
u pon experience (in which every p recaut.ion is taken 
and neutral non-corrosive naval brass bolts are em­
ployed), executed with scrupulous regard for the h igh­
est class of workmanship, in a service w here per i o d ical 
examination and proper care are fully provi deu for. 

Stati .. tlcs of Japan. 

The follow i n g  figures, 'taken from d i fferent official 
publicat ions, wil l  give an idea of the progress made by 
.Japan in certai n  directions s i n ce 1890 : 

1890 
Population . . . . . . . . . . . . . . . . . . . . . . . 

Commerce (taken for 189"Z and 1898) : 

Importations. yens . . . . . . . . . . . . . . . . . . . .  . 
Exportations, � .  " . . . . . . . . . . . . . . . • . •  

Total. " . . . . . . . . . . . .  . 

ProdnctiOl'I of silk, ponnds . . . . . . . . . . .  . 
Prodnction of tea, tons . . . . . . . . . . . . . . .  . 
Bndget, expenses (1893-94 and 1898) , 

40,453,000 

91.102,754 

71,326.079 

162,428,833 

11,041.624 

26,274 

1898 

45,193,000 

165.662.304 

276.996,526 

442,658,830 

19,662,852 

84,428 

yens . . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . .  84,581,000 249,547,000 

'fbe value of the yen is a.bout $0.50. 



TWO INTERESTING USES OF INSECTS BY 
NATIVES IN NATAL. 

BY DR. L. O. HOWARD, UNITED STATES DEPARTlBNT 0:1' AGRICULTUBIII. 
An entertai ning volume could be written on the u�es 

of insects by savage races. The writer has publillileli 
so me account of the uses of insects as food, in previous 
numbers of this journal. and the use of,the wing-covers 
of certain large B n prestid beetles to decorate articles of 
clothing with South American Indians, the use of the 
structures made by termites as tinder in South Africa 
and other parts of the world, and many other uses, all 
well known to anth ropologists. 

T h e  writer recently recei ved from Mr. Claude Fuller, 
the Govern went Entowologist of Natal, two interest­
ing anklets formed of the cocoons of a large Bombycid 
moth, somewhat resembli n g  the Luna moth of this 
cou ntry and which bears the scientific name of Argema 
m i mosae of Boisd u val, known to the English resident" 
as t h e  Queen moth. The natives collect the cocoons 
after the moth has issued, put one or more small stones 
into each cocoon and sew them onto a broad stri p of 
mon key ski n ,  side by side, so as to cover the surface of 
the skin. They are se w n  to the raw side of the hide, 
the fur bein g  on the opposi te si de. T h e  anklets re­
ceived are 10 inches long by 4 i nches Wide and are at­
tached to the strips by means of thongs of the same hide. 
T h e  cocoons are tough and dry, and the stones within 
them rattle  in a most deligh tful way. We give rattles 
to o u r  cil i ldren to amUse them, and the savage man has 
the same i n fantile characterhstic in that he is amused 
by rattles. The use of the�e ankle rattles has become 
q u i t e  general in Natal since the introd uction of tht' 
r icksha from China and Ind ia. The ricksha bearers 
wear the an klets very gen�ral l y, and their rattle on the 
streets is al wost as falll i liar as sleigh-bells in  a New 
E n gland town in  winter. 

'I'his  i n vention is not confined to southeast Africa. 
Dr. Walter Hough, of the United .. States National 
Museum, has shown me ratt l i n g  anklets from Mexico 
wh ich are made in a som e w h at similar way, of the co­
coons of . another large Bom bycid moth. In th i s  case, 
very many cocoons are stru n g  together on a striilg and 
several rows are tied aro u n d  the ankle. Each cocoon 
has been opened for the p u r pose of insert i n g  the 
stones. Dr. Hough also tells me of a much larger co­
coon from India, which is mou nted singly at the end 
of a stick to be carried i n  the hand. This cocoon a.1"o 
is  made i nto a rattle. 

The other use of the insect, or rather of the i nsect's 
product, is the rat hf!r well k n o w n  one of t h e  man u fac­
ture of the head-ri n gs of t h e  Z u l u s  and Kaffi rs. It is 
shown in the accompanying excel lent pict ure, repro­
duced from a photograph for wh ich the writer is also 
indebted to M r. F u ller. T h i s  head-rin g  was early 
n oticed by African ex plorers, and it  was said to have 
been made of sinews su rrounded with wax, mas8ed on 
with the help of oil. 'I'he head is shaven, and some of 
6he hair is worked up into the ring to hold it. As the 
hair grows, ihe ring is pushed up and m ust occasion­
al l y  be reformed to some extent. This wax is said b y  
M r. Fuller to be the secretion o f  a scale i nsect of the 
genus Ceroplastes. 1 believe this  fact 
h as been recorded before, but  I am un­
able to find the reference. These scale 
i n sects are pxtensi ve wax producers. The 
old Chinese white wax of com merce, for 
example. is secreted by Ceroplastes ceri­
ferus. The exact species of Ceroplastes 
from wh ich the Z u l us get their wax is, 
I believe: not known. Prof. T. D. A. 
Cockere l l ,  h owever, in The Entomologist 
for MR-�', 1 899, descri bes a new wax scale 
from West Africa as Ceroplastes egba­
rum, stating that this  is a fine wax­
producing species, Equal in this respect 
to the Ceroplastes ceriferus, which pro­
duces the Indian white wax. It  occars 
u pon the mimosa, near Abeoku t.a, the 
great city of  Egbas, and was collected by 
Dr. H. Strachan. 

. ., .  
The Vlagraph , a ll Iustrulnent Devised 

"or M.,asul·lng the Surfaces of Roads. 

Ititutifit �tuttita.e 
works contemporaneously by means of a link and 
levpr attach ment, u pon a roll of paper passing over a 
small drum. This drum is rotated by a worm and 
wheel fixed beneath it, and connccted by means of a 
I!!haft and bevel gear w ith the road wheel, so that as 
the latter revolves it also serves to turn the drUID. As 
the paper unwinds from the drum it passes under th e 
pencil and is wound up on another drum. 'l'be pencil 
record upon the paper, wh ich il!! somewhat similar to 
t hose made by the pencils of the barograph, is to f u l l  
scale vertically  and � t o  1 foot longitudinally. A nother 

ZULU WITH WAX READ-RING 

COCOON ANKLETS FROM NATAL. 

the cord to rotate the pulley, the rubber band being 
stretched to permit the necessary movement to the 
cord. Directly the road wheel issues from the rut, the 

eord sli ps bac k into its former position on the pulley, 
the rub ber band in contracti n g  taking up the slack. 
The pulley is also braked by a rubber- tightened cord 
w h ich is secured to a rigid part of the frame and passes 
rou n d  a separate groove on the pul ley. By this means 
it will be recognized that the p u lley only revolves at 
i ntervals in  one di rection-every time the road wheel 
drops-to an amount equal to the depths of all the un­
evennesses the machine has passed added together, 
and this sum i n d icated in i n ches on the decimal 
counter is tile index of uneven ness. If the road is a 
tolerably good one this mach i ne w i l l  o n l y  record an u n­
evenness curresponding to about 12 feet in the llI i le, 
while u pon a bad road it will i ndicate an unevenness 
of 100 feet 01' luore in tile sallie distance. 

• 1 . '  • 
A B.,ccnt Theory of .... leclrlelty� 

An importan t developm ent of the electron theor y 
has been carried out by Robert Lan g in his arti cle on 
atomic ma�netism i n  the An naleu der Physik (No. 7). 
It may now be sai.d t h at the p h enomena of magn etism 
have a t  last been �uccess fully reduced. t o  those of el ec­
trici ty. We kno w  from t h e  work of Thomson and of 
Drude that an electric c urrent in a w i re consists of a 
stream of very small particles cal led electrons. These 
electrons are formed hy the �pl ittiDg up of the metal­
lic atoms into a larger posi t i ve and It smaller negati ve 
portion. 'I'he pOt!i tive electron s, under the influence 
of an electromoti ve force, travel in one direction along 
the wire, with a velocity of one centimeter per second. 
The negative electrons travel in the opposite direction 
w ith t h e  same charge, but w ith a smaller velocity. 
The masses are in the ratio of about 9 to 1. Now, ac­
cording to Lang, the n egati ve electrons revolve around 
the heavier positive electrons i n  a magneti zed metal , 
li ke It planet around thp sun , and the electric con vec · 
tiou-cuneuts t h u s  prod uced are noth ing more nor less 
than Ampere's " elemen tary molecular currents. " Lan g 
calculates the spped of th e  el ectron s and the diameter 
of theil' orbi ts. The speed is that of l ight, and the fig­
ures obtained lead to conclusions in c lose agreement 
with kno wn facts. -Natnre. 

Annual Production of B u b ber. 

It. h as been estimated that the approxi m ate total 
product ion of rubber annual l y  is  57, 500 tons.  Of 
t h i s  amount, 2 1 , 000 ton s are taken b y  the U n ited 
States li n n  Canada ; 21,000 by the United Kingdom ; 
and 15; 500 by til!' rest of Europe. The Am azon d is­
trict prod u ces 25, OuO tons, and Bast and West Afri C1a 
24,000 tons ; parts of South America other than the 
Amazon district, 3. 500 to o s _  

... . . . .. 
Tile C u rrent Su ppleDlent. 

The current SUPPLRMEN'J:, No. 1295, has, among 
other articles, " Rece n t  s. t reet Railway Extension in 
Glasgow," by J. A. Stewart, and shows an excellen t 

A few weeks ago we described i n  the 
SCIENTIFIC AMERICAN the " orograph," 
a device which measures an d records the 
surface conditions of the road over 

USE OF COCOON ANKLETS BY RICKSHA "BOYS IN NATAL. 

exam ple of the good work which is be­
i n g  d one in Great Britain toward fu r­
thering rapid trans it. Prof. Chandler's 
exhaustive paper, " Chemical and Tech n i ­
c a l  E d u cat iol l  i n  t·h .. U n ited States , "  is  
contiu ued. .. The l!'ll'llt Two 'l'l' ial  'I'rips 

of Von Zeppeliu'll Airship " is i l lustrat­
ed from act ual ph otographs showing 
the s h i p  in itt! housing and its ascent. 
" Special Report on the G"lve"ton H ur­
ricane of Septt;Jw ber 8, 1900, " is by Isaac 
M. Cline. Local Forpcast Official and 
Section Director. . .  'I' h e  Transportation 
Exh ibit of the Paris Exposi t ion " is ac­
companied by a n u mber of i l l ustrat.ions 
showi n g  parts of the centen nial exh i b i t .  
. .  Curiosit i es i n  Cl orkwork " are also d e ­
scri bed. " T he Age of the Eart h , "  by' 
Pm!. W. J. Soil as, is continued.  "French 
Culti vation with · Chemica l Man u res " is  
an important tech n ical article. " Morals 
and Mann ers of Ja pan ese as Viewed by 
a Native " is an abridgment of an ad­
dress deli vered by Dr. In azo Ni tobe, of 
Sapporo, in Philadel phia and special ly  
rpported for  the SCIENTIFIC AMER.ICAN 

which it travels. At the aDnual meeting of the British 
Association for the Ad vancement o f  Science recently 
held at Bradford, Mr. J. Brown, of Belfast (Ireland), 
gave a description of the " viagraph , "  an instrument 
desi gned for fulfilling the same purposes as the oro­
graph. But though both apparatus perform the same 
work, their construction and pri nciples of working are 
widely divergent. The viagraph consists essentially of 
a straight edge which is drawn over the r(lad surface. 
To this  straight edge a lever is attached working on a 
p i vot, w h i l e  on i ts free end i t  carries a serrated road 
w heel. As the straight edge is drawn along the road, 
it m aintains a fairly even l ine, and the road wheel rises 
and falls over the slightest unevennesses of the surface 
of the road. These varying risings and fail ings of the 
road wheel are recorded by weans of a penci l ,  which 

pencil also draws upon this paper record, simultane­
ously with the profile pencil, another straight l i n e  
which t h e  indicating pencil w o u l d  have d rawn h a d  t h e  
road over which the apparatns is a t  t hat moment 
travel ing been perfectl y  level. By this m eans it is 
possible to obtai n the exact eharacters and measu re­
ments of the unevennesses in the road's s urface. 

If the depths of all these unevennesses as recorded 
u pon the d iagram are tota led , the result is the n u w­
erical index of u neve n n ess, and this is indicated upon a 
deci m al counter. T h is latter instrument is actuated i n  
t h e  fol lowing manner : A cord i s  fastened t o ·  t h e  free 
end of the lever attached to the straight edge, and is 
passed once rou n d  a double-grooved pulley and con­
nected to a stretched rubber band . When the road 
wheel fall. into a rut, the lever ill depre •• ed, causing 

SUPPLEMENT. 
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RECENTLY PATENTED INVENTIONS. 

A gricultural Implements. 

GRAIN-DRILL.-FRANK A. PLACEK, Milligan, Neb. 
The drill is designed to work equally well in hard, soft, 
trashy, or stubble gronnd. A sharp diamond.shaped 
runner is combined with the grain-tube. The runner 
clears the way for the shovel ; the shovel opens the fur· 
row ; and the grain.tube delivers the seed into the lur· 
row in two distinct parallel rows. 

HARROW. - HANS H. LARSEN, Campbell, Minn. 
'rhe object 01 the invention is to improve harrows as 
regards the frame, teeth, and wheels or rollers, which are 
thrown down to elevate the teeth and support the harrow 
in traveling to and from the field. The parts are few in 
number, readily interchangeable, and are so arranged as 
effectively to brace the teeth. The form of the teeth 
makes them self.cleaning ; and the novel monnting of 
the wheels, wbich are arranged in pairs on independent 
shafts to be separately rocked, facilitates the throwing 
down of the wheels and the raising of the frame by di. 
viding the labor into two simple and easy operations. 

WEED·CUTTER.-JAMES MCCORKELL and NEIL 
McEACHERN, Helix, Ore. The weed· cutter will also 
serve as a cultivator and will not clog. 'rhe construction 
is such that the blades or shares can be adjusted for 
effective work in all kinds of soil. The device automati­
cally accommodates itself to any i nequalities of surface 
and may be made in a group of independent sections. 

Electrical A pparatus. 

LIGHTNING· ARRESTER.-CHARLES M. TAYLOR, 
Georgetown, Ky. The object of the invention is to pro. 
vide an arrester of simple construction which will carry 
off a lightning-current from telephone or telegraph line· 
wires, without grounding the line-wire. The lightning­
arrester comprises vertically·extended grounding.plates 
insulated one from the other. A sleeve or collar holds 
the plates in their proper relation to one another. One 
of the plates is arranged in a frame of insulating mate· 
rial. The plates are electrically connected with a line· 
wire and with a grounding.wh'e. 

TELEPHONE SWITCHBOAR]), ANNUNCIATOR 
AND JACK.-CHARLES T. MASON, Sumter; S. C. The 
invention consists of a spring � jack and indicating instru. 
ment or annunciator ; springs lind metal strips control· 
ling the operator's talking and ringing circuits ; and 
means for automatically restorinll: the annnnciator or 
drop.shutter. All parts are operated by the application 
and adjustment of the plug. The object of the invention 
is to furnish a combination instrument capable of beIDg 
adapted to any of the various arrangements of circuits 
which are assembled to constitute a telephone.exchange 
switchboard. 'rhe instrument embodies all the requi­
sites of a metallic or single-circuit system. 

ELECTRICAL RAILWAY.-JA1IES D. ROBERTSON, 
Idl Salle, Ill. The invention is an improvement in elec· 
tric railways, in which au electric snpply.conductor is 
arranged in a condnit or between the track.rails, the ob. 
ject being to provide an electric railway which will be 
comparatively cheap to construct and maintain in order. 
A condnctor for a heating medinm is provided to pre. 
vent an accnmulation of snow or ice around the dis· 
tributing rails or cables. The heat· conductor is so ar· 
ranged that it may also be nsed to supply current to a 
car-motor. 

Mechanical Devices. 

WAVE AND TIDAL ENGINE. - JOSEPH J. Mc· 
INTYRE, Brooklyn, New York city. The invention pro­
vides a simple power device adapted to. be placed upon 
or over a wharf and designed to be operated by the rise 
and fall of the tide. The machine is so constructed that 
the power derived from the rise and fall of the water 
will he multiplied and communicated to a shaft from 
which power may be taken. The machine may be con­
nected with the deck of a boat or a fioat, so that the ves­
.el may careen, rock, or toss without interrupting the 
operation of the machine and withont injury to any of 
the parts. 

Packing A ppliances. 

CUSHIONING�BODY.-RoBERT I. STEWART, Xenia, 
Ohio. 'l'his invention is an improvement in c1l8hioning. 
bodies formed of corrugated sheets and adapted for nse 
in egg-crate.s and in packing bottles and other fragile 
articles. The sheet is made so that its corrugations are 
held in the desired form. Such sheets, when formed of 
a number of layers, will not split. 

WOODEN SHIPPING AND PACKING BOX. ­
RussR� B. FuLLER, Holland, Mich. It bas been the 

)nvebtor's object to devise a wooden shipping and pack. 
ing box, designed for perishable goods and arranged to 
insure a perfect ventilatIOn of the goods and to permit 
the convenient storing and packing of a large number of 
boxes in railroad-cars without the use of shelve .• and 
withont danger of crushing the goods or inj uring them by 
rough handling. 

DEVICE FOR PACKING CIGARS.-FRANK P. FOL· 
SOM, Ashland, N eb. In a table or support a top plate is 
mounted to slide. Pivotally connected with the top 
plate is a bottom plate. Lever mechanism presses the 
plates together. A box of cigars is placed between the 
plates ; and the cigars are pressed into tlte box by the 
two plates. 

Vehicles and Accessories. 

ICE·CYCLE. - DIETRICH W. TIETJEN, Milwaukee, 
WIS. The purpose of the invention is to provide an at. 
tachment for bicycles so that they can be employed on 
ice. To this end Mr. Tietjen employ� detachable run. 
ners for raising the tires of the bicycle ahove the ice-rim 
for the rear or traction wheel of the bicycle, such rim 
being arranged to engage the ice in order to propel the 
bicycle. 

FIFTH· WHEEL. -MONROE HOAGLAND, Henderson, 
Ky. The construction of this fifth·wheel is such that it 
can be placed rearwardly of the fron� oxie, thuOlfIDount· 
ing the front axle so that the vehicle can be turned much 
shorter than would be possible were the center of move. 
ment coincident with the Ivugitudinal line of the axle. 

MOTOR·VEHICLE.--AvON M. COBURN. Daunt, Cal. 
The inventor mounts his engine horizontally and canses 

it to drive a power.shaft journaled in the middle of the 
vehicle below the seat. The power Is transmitted 
by belt lind pulley to an intermediate shaft and then by 
sprocket and chain to the rear axle. By this arrange. 
ment power is transmitted withont jerk or jar to the 
driving-wheel. 

VELOCIPEDE.-JAMES PRESTON, Tuckahoe, N. Y. 
In this vehicle the driver's weight is nsed as a propelling 
power. The saddle is secured to a rocking frame which 
transmits its .movement by a crank mechanism to the 
rear wheel of the bicycle. When the rider propels the 
wheel he obtains Ii very uniform and helllthful exercise 
of the legs as well as of the body, owing to the alter· 
nate shifting of the weight from the seat to the pedals 
and vice versa. 

BICYCLE.-JOSEPH P. SCHOOLER, Grant's Pass, Ore. 
Lever.power is utilized in the form of a treadle to drive 
the ordinary form of safety-bicycle in such manner liS to 
enable great force to be exerted and to secUre a high 
speed with small expenditure of energy. 

MiNcellaneous I nvention •• 
SQUARE.-ARMAND P. DUEUS, New Orleans, La. 

This square is adapted especially for marking key.ways 
on shafting. The square comprises a head having two 
straight edges at right angles to each other and provided 
with two legs at right angles to each .other and with an 
aperture. In each straight edge is a spirit-level; and in 
the aperture of the head a spirit-level is adjustahle. A 

scale slides in the head with its reading edge equidistant 
from the legs. 

SPRING SHADE.ROLLER.-EDWARD C. CORDES, 
La Grange, Ill. The sprmg attachment for shade-rollers 
is so constrncted that simplicity, durability, and economy 
are combined; that when' the roller rotates, wabbllng is 
prevented ; and that the dogs ordinarily employed may 
be dispensed with in favor of more positive and qnicker 
checks. 

HOTEL-REGISTER.-JOHN BULLOCK, Manvel, Cal. 
Mr. Bullock has invented a simple arrangement by 
which keepers of hotels and boarding·houses will be able 
correctly to prepare and preserve a record of the time 
their several gnests or lodgers stay with them and of the 
number of meals taken, so that bills may be made ont 
properly. 

DINNER-PAIL.-MAY WEr,KEE, Oakland, Cal. In 
order that the food may be heated before it is eaten, the 
pail is provided with a detachable bottom section carry· 
ing a heating device, preferably an alcohol lamp. With. 
in the pail a water-pan is placed to be heated by the 
lamp, over which pan the vessel carrying the food is ar· 
ranged. The top of the food·vessel is provided with 
compartments for liquids. 

MEANS FOR DISCHARGING FIRE.EXTINGUISH­
ING LIQUIDS THROUGH GAS.DISTRmUTING 
PIPES.-ALEXANDER REID, Jersey City, N. J. � The 
invention relates to a means for directing water or other 
fire-extingnishing liquid throngh the gas-pipes of a 
building. In case of fire, tbe water· pressure on being 
tnrned� on, automatically cnts off the gas supply, leaving 
the gas.distributing pipes free to receive and discharge 
the extingui8hing liquid into a room. Thus a fire.ex. 
tingnishing �ystem Is provided at a smilll cost. 

CURTAIN-POLE RING.-JoHN KRODER, 268 Canal 
Street, Manhattan, New York city. Mr. �Kroder has de. 
vised an improvement in cnrtain.pole rings having inside 
antifriction rollers adapted to travel on the pole. His 
ring is provided with recesses at the inside, into which 
recesses sockets are driven and held in place by fric. 
tional contact with the walls. A ball is held against dis· 
placement in each socket and is mounted to turn freely 
and to project beyond the inner side of the ring. 

INCUBATOR. - JOHN H. HUGHES, Mianns, Conn. 
The heated fresh air, after passing through the egg. 
chamber, is carried from a foul. air chamber to discharge­
chambers connected with the outer air by the pipe. 
Consequently a uniform and natural circulation of air Is 
obtained without the slightest danger of the contact of 
foul air with the egga. No dampers or other mechanical 
contrivances are required for regulating the air passing 
through the egg.chamber. . 

CUE-TIP FASTENER. - RoMEO GHEZZI and VIR· 
GINlO BIANCHI, Manhattan, New York city. The tip is 
provided with a spring. yielding loop which is Inserted In 
the recessed head of the billiard· tip cue and held in 
place by frictional engagement with the walls of the 
recess. By this construction the tip can be readily at· 
tached to or detached from a cne. 

SCHOOL DESK AND SEAT.-PAUL S. McAULAY 
and MARTIN ANDERSON, South Omaha, Neb. The in. 
vention relates to an improved form of desk lind seat for 
schools, and cOllsists in forming the end frames with 
sockets adapted to receive bars which respectively carry 
the seat and the desk. These bars are made inde­
pendently adjustable, so that each may be moved to the 
height desired without affecting the other. 

MEANS FOR FACILITATING HERMETIC SEAL. 
ING OF TINS OR OTHER RECEPTACLES.-JOHN 
R. CROFT, 20 Mark Lane, London, England. This in. 
vention provides a simple means for sealing a tin can de. 
signed to contain food preserved without cooking, by 
exhansting the air and substituting an Inprt gas or melted 
fat. The invention consists of a means for effecting a 
preliminary sealinl! of the can and a final hermetic seal. 
ing. The preliminary sealing is accomplished by means 
of a bush or bung seated in the top of the vessel and pro. 
vided with a straight passage and an oblique branch pas. 
sage. A wooden plug Is fitted in the straight passage 
and designed to close both passages. A final seal Is ap. 
plied aft9r the plug has been driven in. 

Designs. 

CORN·CUTTING SCOOP.-FRED B. CRITTENDEN, 
Brooklyn, New York city. The scoop consists essen. 
tially of a spoon provided with a row of triangnlar 
teeth. 

CAMPAIGN B ADGE.- MAGNE FORDE, Osage, Iowa. 
The hadge consists of two ox · eye daisies in which the 
bnst pictures of McKinley and Roosevelt are inserted. 

NOTE.-Copies of any of these patents can be fu· 
nished by Mnnn & Co. for ten l;ents eae\!. �Iease state 
the name of the patentee, title of the invention, and date 
of this paper. 

. � 

Marine Iron Works. (Jhieago. Catlllogue free. 

00 U. S." Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Handle & Spoke Mch,.. Ober Mfg. Co., 10 Bell St., 
Chagrin E'alls, O. 

Automobiles built to drawings and special work done 
promptly. The Garvin Machine Co., Spring and Varick 
Streets, New York. 

'l'he celebrated U Hornsby-Akroyd "  Patent Safety Oil 
Engine is built b,. the De La Vergne Refrrgerating Ma· 
chine Compan,.. Foot of East 138th Street, New York. 

The best book for electricians and begInners in elec­
tricity is H E"xperimental SCience," by Geo. M. Hopkins. 
B,. mall, U. Munn & Co., publishers, 381 Broadway, N. Y. 

IF" Send for new and complete catlllogue of Scient.iHc 
and other Books for sale b,. Munn & Co., 361 Broadwa,., 
New York. E'ree on application.. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany ail lette ... 
or no attention will be paid thereto. ThIS is for our 
information and not for publication. 

KeCerences to former articles or answers should 
Illve date of paper and page or number of question. 

Inq u.rle. not answered in reasonable time should 
be repeated ; cOITe8{,ondenta will bear in mind that 
some answers requtre not a httle research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turu. 

Buyers wishing to pnrchase any article not advertis<d 
fn our colnmns will be furnished with addresses of 
honses mannfacturlng or carrying the same. 

Special Written InCormatlon on matters of 
personal rather than general interest cannot be 
expected withont remuneration. 

Sclentlftc American SupvlelDents referred 
to may be had at the office. PIlce 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

I1Il nerals sent for examination should be distinctly 
marked or labeled. 

(7976) A. K. D. asks:  Have you any 
SUPPLEMENTS giving the reasons why a spark coil must 
be so to do its work, why so long, so thick, why such a 
sized wire, etc. ? A. We have no SUPPLEMENT giving 
reasons for the dimensions of a spark coil. These di. 
mensions arc determined by the object in view of the de· 
signer of the coil. This is primarily the large@t possible 
number of amperes revolving around the iron core the 
largest number of times within a given space. To ob· 
tain the largest current, the resistance must be as low as 
possible; hence as large a wire as possible must be nsed. 
But if too large a wire is nsed, there will be too small 
a nnmber of turns to magnetize the core strongly, or else 
the coil must be made very long, in order to get the de· 
sired number of tnruB upon it. The reason for all this is 
to obtain as large a self .induction as possible. On break· 
ing the circuit, the current of self ind uction, or extra cur' 
rent, fiows with the main current and aids in forming 
the spark. To balance up the various confiicting condi· 
tions, snch coils are made eight or ten inches long and 
wound with No. 12 to 14 wire. The winding is nsnally 
not deeper than the thickness of the core. This practice 
is largely the resnlt of experience on the part of the 
maker of spark coils, and gives good results. 

(79i7) A. S. L. asks : 1. What is the 
cause of the ellrth's magnetism and the shifting of the 
magnetic poles ? A, Causes not known. You can find 
all that is known on this subject in Thomson's Elec. 
tricity, price $1.40 by mail. 2. Where are the north and 
south magnetic poles situated f A. The north magnetIc 
pole was fonnd in 1-Sl in lat. 70° 5' N. long. 96° 40' W. in 
Boothia Felix, just within the Arctic Circle. The sonth 
magnetic pole has not been found. 3. How is it that the 
planets move in ellipses, instead of circles ? A. The 
proof that the planets move in ellipses is mathematical, 
and was first shown by Kepler, who also proved that 
they did not move in circles. See some higher text book 
of astronomy. 

(7978) O. P. A. asks : 1. In making a 
Holtz machine from directions in SUPPLEMENT, Nos. 
2'l'9 and 282, does It make any difference if the gllllls 
plates are,slightly convex or bowed? I can't get any that 
are fiat. A. Yes, a great difference. You cannot run a 
plate of glass which is not fiat with any considerable 
speed without danger of breaking it from the centrifugal 
force, which tends to bring the plate in to one plane. 
2. Can you tell me what is used to polish the sheet iron 
parts of new stoves f A. Sheet iron stove pipe is usu· 
ally made of Russia iron, which is polished in the process 
of manufacture. See SCIENTIFIC AMERICAN SUPPLE' 
MENT, No. 966, on the " Manufacture of Russia Sheet 
Iron," 10 cents mailed. 3. 1 made a battery of a half 
gallon jar about 7 inches high, with a cylinder of copper 
in water and sulphate of ccpper for one element and a 
rod J4 inch square of zinc in water slightly acidiferous 
in a porons cup about 2 inches in diameter and 6 inches 
high for the other; what was the reason 1 only got a weak 
current f A. The trouble with your battery is the small 
size of your zincs. It is a mistake to expect a piece of 
zinc J4 inch square to do much work. 

(7979) C. D. C. a�ks : 1. W h y  is it that 
the current from a battery. after passing through the 
primary coil of an induction coi l ,'apparently becomes 
much stronger f A. The effect is due to the self·induc· 
tion of the primary circuit. A current fiowing through 
the turns of wire in a solenoid, such as the primary coil 
of an Indnction coil, induces a current in the turns of the 
secondary. It also induces a Similar cnrrent in the turns 
of the primary coil, that is, in its own turns. When the cir. 
cnit is closed at the vibrator or break circuit;the current of 
self .induction fiows In a direction opposite to the primary 
current in the same coils, and thns l'educes it. When 
the circuit is broken, the current of self·induction is In 
the same direction as the primary current, and reinforces 
the primary current. This is the COurse of the spark on 
breaking a'circuit of a primary coil. The induced cur· 
rent Is added to the primary. Spark coils work by this 
method, withont any secondary coil at all. 2. In making 

drawinga of machinery, how are the radii of the various 
cilrves fonnd, so lIB to be drawn properly f A. The de· 
signer of a machine selects the curves he will use so as to 
have the machine strong and also present a neat and at· 
tractive appearance. Of course he knows tbe radii of 
the curve he has chosen. A draughtsman will have a 
number of rulers for the purpose of drawing curves, 
principally those for irregnlar curves. These can be 
purchased from dealers iu drawing materials, and are 
known as "  Irregnlar Curves." 'rben too there are fiexi· 
ble rulers, which cau be bent so that the edge will pass 
through a series of points through which a curve mnst 
be drawn. The pencil will then follow the ruler and 
trace the curve desired. 'I'hus the radii of the diJferent 
sections of the curve need not be known. 

(7980) G. R. , Phila. ,  writes : Please �ive 
me the correct method for applying temperatnre sag and 
pull corrections to chains and tapes. I have consulted 
several books in surveying, they all gave me the correc­
tions, but not the method of applying them, i.e., which 
correction to make first, etc. A. The corrections can 
be made for temperature pull and sag in a tape and 
chain only from the known conditions under which 
it was tested. The expansion of a tape or chain shonld 
be deducted from the record for temperatures above 
the tested temperatnre, and added for temperatures 
below the test; for steel this should be 0 00763 of an 
inch in 100 feet for each degree Fah. variation above 
or below the test temperature. The sag and pull shonid 
be the same as given in the test. Any variation mnst be 
corrected by observation from trials from fixed measnred 
points. The temperature correction should be first 
made. Sag and pull should be tabnlated togetber. 

(7981) W. C. W. asks how to restore 
dry batteries; how much acid and "'hat kind of acid do 
yon use, and do y on close nail holes when cbarged 1 If 
so, with what ? A.  The method of restoring dry cells 
does not permit of their use as dry cells again. They are 
wet cells, in which the zinc of the former dry cell is the 
positive plate immersed in dilnte acid, wluch penetrates 
the nail holes and comes in contact with the carbon in· 
side the case. 'rhe acid shonld be sulphuric acid in 10 
parts of water. The cell will work for quite awhile. 
'rhis seems to be the best way to treat exhausted dry 
cells. Of course, the holes made by the nails are left 
open. 'l'he dish in which the cell is placed should be of 
glass, hard rnbber, or of asphalted wood. 

(79"2) E. M. asks : 1. What will pre· 
vent the hard rubber end blocks of a spark coil from 
fading ? A. We do not know how to keep hard rubber 
from deteriorating. Chemical action of the gases in the 
air ultimately ruins it. A coat of shellac will protect it. 
2. What advantage, if any, wonld there be in winding a 
primary coil with two No. 15 wires instead of one No. 12 
wiref Two wires being connected in multiple. A. 
There is no advantage in conductivity in nsing two No. 
15 wires in place of one No. 12 wire, since the sectional 
area is almost exactly the same in each case. The two 
wires are easier to handle than the larger one. They 
will also radiate their heat more quickly, since they ex· 
pose more surface than the one does for radiation. 

(7983) W. B. asks : 1. How many grains 
of sperm the standard candle bnrns per hour ? A. A 
standard candle is one that consnmes 120 grains of spero 
maceti per hour, made six to the pound, and seven· 
eighths of an inch in diameter. 2. Where can sperm 
candles be obtained ? A. They can be obtained from 
any dealer in physical apparatus. Paraffine candles d o  
not give a s  much light for the same consumption o f  mao 
terial. 

(7984) D. D. asks : Will you please tell 
me the capacity in ampere hours per pound of the best 
storage batteries? A. A storage cell should give 2� to 3 
ampere hours per pound of charged cell, with an effi· 
ciency of about 85 per cent when discharged at a current 
density of 4'8 amperes per sqnare foot of negative plate 
surface, reckoning both sides of tbe plates. 

NEW BOOKS, ETC. 

ANALYSES OF PIG IRON. Collected and 
publisb ed bv S. R. Ch urch . San 
Francisco, Cal. Quarto. Pp. 173. 
Price $2. 50. 

The work comprises the analyses of pig iron made in 
the United States, Great Britain and other countries and 
also gives important statistics relating to the production. 
The collection of these analyses must have reqnired a 
vast amount of labor. The publication of a portrait of 
the person to whom the book is dedicated is a decided 
novelty. 

THE STORY OF THE H EAVENS. By Sir 
Robert S. Ball, LL D . ,  D S!l. New 
York and Lo ndon : ()al:)�e ll & Com· 
pan y. 1900. 8vo. Pp. 568. Price 
$3.50. 

This book is illustrated with twenty.four colored plates 
and nnmerous illustrations. The anthor is a well known 
astronomer, and he has produced a very readable book, 
which is not always the case with books on astronomical 
science. It is one of the best books which we conld reo 
commend for use in a library, and it will prove valuable 
to the beginner and the full.fiedged astronOlner as well. 
It has been vouchsafed to but few men to clothe scientific 
facts in such excellent English and in such a compre· 
hensive manner as has Sir Robe:t. 

YEAR BOOK OF THE SCHOOL OF ARCHI· 
TECTURE OF TIiE UNIVERSITY OF 
PENNSYLVANIA. Pu blished hy t h e  
Architectural Society. 1900. Quarto. 
Pp. 65 . 

The architectural course of the University of Penn. 
sylvania is well known, and at the present time Phila· 
delphia has become quite a center of architectural educa. 
tion. The designs given in the pamphlet are many of 
them excellent, and they are all beautifully reproduced. 

FURNITURE DESIGNING AND D RAFTING. 
By A l vlw C rockel' N ye, Ph . B. Ne w 
York : W. T. Comst ock. 1900. P p. 
110, 21 plates. Price $2. 

While there have been quite a nnmber of books written 
upon cabinet making, and while we have splendid 
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volumes devoted to the historical side of furniture. we 
have never seen any book which goes into the question 
of the construction of furniture 80 tboroughly. �L'hc 
author is an iustructor in furniture designing at Pratt In­
stitute. Brooklyn. and his book show. that he ha$ most 
excellent ideas regarding the lmilding of furniture. The 
book is fairly well printed, the half-tones being specially 
good. 

ENGLISH AND AMERICAN LATHES. B y  
Joseph G. Horner. A.M.I. M . E. Lon· 
d on : Whi ttaker & Company. New 
York : The Mac m i llan Company. 
1900. Quarto. P p. 166, 300 illus­
trations. Price $7. 

The autbor states tbat tbe reason for tbe publication 
of this book is the growing importance of the American 
latbe trade in England. and the consequent interest witb 
wbich the distinctive features of the lathes of both coun­
tries arc regarded. The American lathe bas now found its 
abiding place in large numbers in British service. It is 
gratifying to note tbat the American lathe has been re­
""ived witb snch favor abroad. They are certainly mag­
nificent specimens of macbine tools. 'fbe pr{:scnt work 
deals witb botb Englisb and American lathes; and special 
attention is paid to the internal con!!tl'llction. It is a 
book which will lJrove of great value to the mechanical 
engineer. It ie excellently printed. 

ONE THOUSAND OBJEC'l'S FOR THE MI· 
CROSCOPE. vVi r h  a, Few Hints Oil 
Mounting. M .  C. Cooke, M. A.,  LL .D. , 
A. L. S. Lon don and New York : 
Frederick 'Warne & COUl pany. 1900. 
16mo. Pp. 179, 12 plates. Price $1. 

Tbe earlier editions of this book are well known to mi. 

J ,itutifi, jmttitau. 
guarantee of its vallie. 'fhe latest American practtce is 
dcscribcd. It is fillcd with illustrations and tables. 

THE KNIGHT OF 'fHE GRIP. Ne w York : 
David Will i ams Com pan)'. 1900. 
16rno. Pp. 179. Price 60 cents. 

Thc book comprises a series of papers relating to the 
personal methods and experience of the traveling sales­
man, and is reprinted from The Iron Age. 

TO INVENTORS. 
A n experience of over tlfty years, and the prepara­

tion of more than one hundred thousand applications 
for patents at horne and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procurll1g patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per-
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this Office for 
prices, which are low', in accordance with the times and 
our extensive facilities for conducting the bUSiness. 
Address MUNN & CO., office SCIF.NTIFIC AMERICAN, 
3ta Broadway. New York. 

WOOD or METAL Workers".� 
Without Steam Power should 
use our Foot and Band Power 
Machinery. Send for Catalogues 

A-Wood.working Machinery, 
B-Lathes, etc. 

SENECA FALLS MFG. CO. 
695 Water St .• Seneca Falls, N. Y , 

Foot and Powe and Turret l,athes, Plan­
r eI's.. Shapers. and Drill Presses. 

SH EPARD LA'i'HE CO .• 133 W. 2d St .• Cincinnati. O. 

/} "" [:"'J Automatic Machines 
� qc '1 F O R  

� Q ? FORM I N G  WIRE  W � C) from coil into sbapes :-;imilar 
( � to cuts. We can furnish rna­'=, Cl..4) 1"""" ' chines or goOds, as desired. 

o '====0. ar Send for Oircula,·s. � � B LAKE & J O H N S O N ,  

INDEX OF INVENTIONS . P. o. Box ", WATERBURY, CONN. 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

OCTOBER. 16, 1 900, 

WORK SHOPS 
of Wood and Metal Workers. with­
out steam power, equipped with 
B A R N E S '  FOOT P O W E R  
M A C H I N E R Y  -
allow lower bids on jobs, and give 
greater proHt 011 tbe work. Machmes 
sent on trial if desired. Catalog .E'ree. 

cro"copists, and the former editions consisted only of 
what is now Purt II. The author has now introduced all A N D  E A C H B E A R  I N G T H A T  0 A T E. 

W. F. '" JOHN BARNES CO. 
1 999 RUBY ST., ROCKFO R D .  I LL. 

T H E  COBURN PATENT TROLLEY TRACK introductory section dealing with the manipulation of 
microscopes, mOllllting of ohjects\ etc. In itE new form 
the book fUl'I1ishes one of the simplest and best treati,es 
for the beginner in microscopy. The plate •• which are 
newly reproduced. are excellent. It is worthy of a large 
sale. 

UP-'l·O·DATE DOMESTIC AND INDUSTRIAL 
ApPLIC:ATIONS OF ELECTRICITY. 
Popul arly Explained. By Alpha. 
London : S. Rentell & Company, 
Limited. 1900. 16mo. Pp. 90. 

F. BERGER'S FRE�CH METHOD. (1900.) 
By Fra))(;ois Berger. New York. 
1900. Antbor's edition. 12rno. Pp. 
190. Price 75 cents. 

MELlE. By Jules Lemaitre. Translated 
by FranQois Be rger. Ne w  York. 
1900. Author's edition. 12mo. 

In Lloe preface to bis book. the autbor has in no 
very gentle teJ'ms attacked his foremost competitors in 
bis paJ'tiClllar field. His accusations may oJ' may not be 
well founded; at all events, tbey should find no place in 
the preface of a text· book. We can perhaps forgive M. 
Berger for this exhibition of bad taste ; but his awkward 
rendering of .Tules Lelllaitl'e's H Melie " we cannot pardon. 
In tbe badly. mangled translation of this exquisite, pa­
thetic little story, we find, beeides numerous errors in 
English spelling, the following specimen of English im­
pure and defiled : "From that day. every time they made 
• a dish ' at her house, she brought me some in a paper. 
She would draw it from her pocket with a mysteriolIs air, 
but they were no more the potatoe sandwich ! They 
were the vietual" of poor folkR. wbich smelt decidedly 
too strong. I tried to taste them, but tbey would not 
go." 

THE SEPARATE SYSTEM OF SEWERAGE. 
Its Theory and Construction. By 
Cady Staley and Geor:!;e S. Pierson . 
New York : D. Van Nostrand Com­
pan y. 1900. Thi rd edition, revised 
and enlarged. 8vo. Pp. 324. Price 
$3. 

The subject of the sewerage of towns is attractin,gmore 
attention than formerly. Various plans bave been em­
ployed, and many of tbem are objectionabl0. The mod· 
erate cost of the separate system makes it possible to 
carry out a sYfitem of sewertLge ill many caSt>B where the 
expense of the com hi ned system would make tbe cou· 
strllction of sewers impos!?li ble. The authors have pro­
duced an admirahle book, which has stood the test of 
time, and which has proved vcry useful to Sanik'lry �ngi ' 
neers. It is a book which can be heartily recommended. 

A TEXT BOOK OF MECHANICAL DRA W­
ING AND ELEMENTARY MACHINE 
DESIGN. By Jobn S. Reid and Dav id 
Reid.  New York : Joh n W iley & 
Sons. 1900. 8vo. Pp . 389, 301 illus­
tration s. Price $3. 

[See note at end of list about copies of these patents.] 

Abrasive material, manufacturing, C. B. Jacobs . . 6<)9,926 
Alarm. See 'l'ime alarm. 
Alarm mechanism. J .  C, Meloon . . . . . . . . . . . . . . . . . . . 659,855 
Alarm system and testing apparatus, electriC. I�. 

H. Des Isles., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.m3 
Alkaline salts. apparatus for the electrolytiC de-

composition of. E. �":dser . . . . . . . . . . . . . . . . . . . . . . . .  f>59,f)55 
Almond buller and separator, W. G. Read . . . . . . . . t)5U.80l 
Ammunition case, F. M. Garland . . . . . . . . . . . . . . . . . . .  t)5!).ij5�1 
Animal tl'ap. G. Bell.. . . . . . . . . . . . . . . . . . . . . . _ . . , . . . . . .  659,783 
Armature for electric supply meters. astatiC, S. 

Eversbed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti6O.057 
Axle, carriage. C. H. Fuller . . . . . . . . . . . . . . . . . . . . . . . .  t.i6O,074 
Bag. See Ice bag. 
Haling press, G. H. Denny . . . . . . . . . . . . . . . . . . . . . . . . . . 659.792 
Baling press. L. Matthews . . . . . . . . . . . . . . . . . . . . . . . . .  f59,709 
Bearing. cusbioned. �'. J. Rabbetb . . . . . . . . . . . . . . . . . 659,874 
Bearing, lubricati_ng. K. Keyssuer . . . . . . . . . . . . . . . . . .  659,677 
Bed warmer. \V. G. Ralston . . . . . . . . . . . . . . . . . . . . . . . . .  659.7H4 
Bedstead, invalid, D. Moulton . . . . . . . . . . . . . . . . . . . . . .  G59.755 
Beer cooler, J. A. Sandell . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.700 
Belt, conveyer, J. K. Proctor .. . . . . . . . . . . . . . . . . . . . . . .  660,027 
Bench. See Wash bench. 
Bicycle. H. J. Smitb .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.833 
Bicycle handle bar, M. J. ii'lynn . . . . . . . . . . . . . . . . . . . .  65g,731 
Bicycle pump, automatic. C. J. Dowling . . . . . . . . . . . 659.053 
Bleacbing compound, H. Wachter . . . . . . . . . . . . . . . .  65�J .719 
Blow out or fuse box. magnetic, E. M. Hewlett . . .  659,671 
Board. See Game board. 
Boiler. See Pipe bOiler. Steam boiler. 
Boiler stand. adjustable ran",e, W. H. Shepard . . .  659.g38 
Roiler tube cleaner, R. Thompson ... . . . . . . . . . . . . . . .  659.S36 
Bookcase . . 1 .  E. Knobel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.851 
Boring and turning machine, \V. W. Hulse . . . . . . .  65H.844 
llottle attachment, J. H. Peters . . . . . . . . . . . . . . . . . . . .  o;)9.8!fj 
Hottle washing apparatus, \Y. T. Miller .. . . . . . . . . . . 659,� 
Box. See Cigar box. Paper box. Shipping box. 
Box formed of paper, cardboard, etc., A. B. 

Cowles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  659.651 
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g M����n�OI�O�ii��u1�:I���rVeiii·cie 659,772 

brake. Wagon brake. 
Brake. M. Altmeyer . . . . . . . . . .  , . . . . . . . . . . . . . . . .  , . . . . . .  659.997 
Bread cutter. S. W. J�ong . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.683 
Rroom, antiseptic, O. S. Kulman . . . . . . . . . . . . . . . . . . . .  659.978 
Brush. fountain. J. S. Casey . . . . . . . . . . . . . . . . . . . . . . .  660,002 
Bubble blowing and whistling device, combined, 

W. McGiven . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 659.758 

Barn Door Hangers 
Impossible for door to jump the track. 
Very simple and cbeap to apply. 

ar Send for Book. 

FOFl::�&�llr�\���ctl:t�5\oL a����ss 

BlliGHTOX, BOSTON, 1\.'I. ,ss. 

Makt!r� of th� Celebrated " Rivett" 

Precision Lathes. 

MASS. 

1 2-inch Pipe cut off and 
Threaded with ease by one 
man and a 

FO R B E S  
PATENT D IE  STOCK. 
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THE CURTIS & CURTIS CO., . 
6 Garllell Street. Bridgeport, Conn. 

r5iI SAVE ONE·HALF YOUR FUEL (t:�:1 We Tell You How • 

Rochester Radiator Co. 2 6 furnace St. Rochester, N.Y. 

��;���: Js;�·cfa�"(.����r: · ·iiydrociirboti· iiuriiei-: 659.912 
T H E  B .  F. B A R N E S 

Scubble burner. Vapor burner. U P R I C H T D R I LLS. 
��ng�: golrar�\�:��Sy08t: : : : : : :: : : : : :: : : : : : : : : : ·. ::: \fol\:�� Strong, Well Bv.iIt and Up-To-
Cage rest, automatic. )i. Horst . . . . . . . . . . . . . . . . . . . . . 659.970 I Date in Every Pa ... ticula ... . 
Cake cutter, C. J. �lathYs . . . . . . . . . . . . . . . . . . . . . . . . . . .  65!1.S�! The cut shows <:>ur 20" Drill "!hich 'Ye 
8�!�����01:okb�id1t�i.IA�

s
O'. ·Graf::::::::::::::.'::: .'.' �8:� ��:�'ll�it�l t�n�r���f !�eO"'l:u .... nt�hi�� 

Can. See Oil can. H.ovin£ can. ches in CRst h.'on. We believe it is 
Can heading macbine. E. C. Atwood . . . . . . . . . . . . . . .  659.804 just a little ahead of any other 20" drill 
g:g�ts

e
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Car buffer. H. F'. Ball." . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  659.781 be glad to send you printed matter. 
g:� �6���r��
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J�1: 'Siiupi'ng: : : : : : : : : : :  �J3:�� B. F. HAUNES CO., Uockford, Ill. 

8�� !r�'g:;xte�io�.
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e
�rp;iie8: : : : : : : : : : : : : : : : : : : :  M�:� ARMSTRONG'S No. 0 THREADING MACHINE Car ventilator, J. Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  660,046 

Carbonating apparatus, �'. G. Felter .. . . . . . . . . . . . . . . 659,657 

8:�R���tfi� ��� b�������.� .���
i
.���: .�'. �'. ���: : : : : :  ��:�I 

Carriages, control al'paratu8 for electriC, H. F. 
Eaton" . . .  " . "  . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65g.729 

Cart. lumber. W. A. Marsball. . . . . . . . . . . . . . . . .  , . . . . .  600.020 
Cartridge loading muclline alarm, C. M. Wills . . . .  659,724 
Case. See Ammunition case. Bookcase. 
g���e���r���'1 � ��I\\�\�rig·ht::::::::::::::::�<ri.689: �U� I 
Chair. See 'l'ypewriter's chair. 
CheckrelTl. overdraw, .1. 'Yo Howland . . . . . . . . . . . . . . 659.972 
Chisel gage. C. E. llarling-. . . . . . . . . . . . . . . . . . . . . . . . . . .  600,012 

Can be attacbed to bencb or post. 
Desit.zned for tbreading the 
smaller sizes of pipe, iron 0:­
brass, also boits. Bas two speeds. 
one for pipe � to 1 inch i the 
?�gl�l�i��l: Pit�e� ::�e 

2 ����r:r 
Armstrong adjustable dies. Oth. 
er attractive features. Send for 
Kl�:

u
ti'��; 1'fgh'6�f:!'8�fr':,�F. 

New York. Bridgeport, Conn. 
Chopper. See Cotton chopper. ' # 
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Clamp. See Dental cervical clamp. 
Cleaner. See Hoiler tube cleaner. 
Clevis. H. G. Atwell. " . "  . . . . . . .  " ,  . . . . . . . . . . . . . . . . . .  66O.0f,s 
Clocl{, repeating. W. Jensen . . . . . . . . . . . . . . . . . . . . . . . .  titiO,Oi5 
Clutch. �'. [{onrey . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . .  659.67U 
Coffee mill. G. H. Droe"'e, . . . . . . . . . . . . . . . . . . . . . . . . . , .  6<;0.007 
Coffin support, Ii'. K Messler . . . . . . . . . . . . . . . . . . . . . . . .  G5!J.75J 
Col:;e bandling apparatus, J. R. Hisbeberger . . . . . . 659,900 

The most useful article ever invented 
tor the purpose. Indispensable to Law .. 
yers, Editors, Students, Baukers, Insur­
ance Companies tlnd business men gen­
erally. Book marker and paper clip. 
Does not mutilate the paper. Cau be 
�.�
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2
e�B Coke loading machine. ,J. W .  Seaver .. . . . . . . . . . . . . . .  6tiO.Chi2 

The vohlme before us is onc of the best we have ever Collar supporter, apparel shirt. I£. W. Balding . . . .  tit>�.884 
Commutator, snap switch, C. G. Perkin.s . . . . . . . . . .  659,Si3 

and notion dealers. or by mail on receipt 
of price. Sample card, by mail, free. Man-
��

t
8':.� tgox<i.�I��.'���':8�ld�':J"�9: seen on mechanical drawing. The illustrations arc ad­

mirable and the methods for obta ining Ol'oportions. etc., 
are also extremely valuable. '1'he principles of me­
chanical drawing are applied to tbe solution of practical 
problems in machine construct.ion. 

ENCYCLOPEDIA OF MEXICAN MINING 
LAW. A Digest of Mexican M i n i n g  
Code. Also a Glos�ary o f  M i n i n g  
Terms. By Richard E. Ch ism. City 
of Mexico. 1900, 18IllO. Pp. 170. 
Price $2 i n  Un i ted States currency. 

The mining Jaws of �lcxjco are complicated, and the 
author bas dorle a signal service to all those who are en­
gaged in any way in mining, in bringing together the va­
rious law8, etc., in alphabetical form. The work ap­
pears to bave been excellently done. and the glossary of 
mining terms WIll prove very valuable. 

Conclensel', surface steam, "�V. A. SchmId .. . . . . . . . .  0&9.S:n 
Contact device, E. 'I'bomson . . . . . . . . . . . . . . . . . . . . . . . . 659.717 
Conveyer. J. Q. Adams . . . . . . .  " . . . . . . . . . . . . . . . . . . . .  659.833 
Conveyer ropeway. A. S. Hallidie . . . . . . . . . . . . . . . . . .  659,745 
Cooler. See Beer cooler. 
Copying machine. press. J. A. Jones . . . . . . . . . . . . . . .  659,797 
Corkscrew making macbine, "V. H.. Clough . . . . . . . .  659.tl49 
Corn sbeller. J. Q: Adams . . . . . . . . . . . . . . . . . . . . . . . . . .  65g.83�J 
Cotton cbopper. W. R. Wbite . . . . . . . . . . . . . . . . . . . . . . .  65\l.b64 
Cotton ooener, G. Baetz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650.!J86 
Cotton pIcker. pneumatic. W. H. Mevers .. . . . . . . . . 65!:J,75Z 
Coupling. See Pipe coupling. Sbaft coupling. 
Cradle, mechanically operated, J. Cytron et al. . . .  659,866 
Crane structure. J. W. Seaver . . . . . . . . . . . . . . . . . . . . . .  6tiO.o::n 
Crate, folding, li:. \V. Stevens . . . . . . . . . . . . . . . . . . . . . . .  659.70H 
Crate, folding, T. B. Whalen . . . . . . . . . . . . . . . . . . . . . . . .  65�.945 
Cream separator. C. S. Bishoff . . . . . . . . . . . . . . . . . . . . . . . 659,638 
Cultivator. disk .. H. L. Hill .. . . . . . . . . . . . . . . . . . . . . . . . .  659.748 
Cultivator, wbeel. \V. L. Beall . . . . . . . . . . . . .  _ . . . . . . . .  659.88.1 
Cultivator, wheel, M. G. Graham . . . . . . . . . . . . . . . . . .  659,74l Curtain support, M. Goudreau . . . . . . . . . . . . . . . . . . . . . .  ti51:l,6b'2 
Cutter. See Bread cutter. Cake cutter. Photo­

graph cntter. 'Thread cutter. 
Cutter head. S. J. Sbimer" , . "  . . . . . . . . . . . . . . . . . . . . . . 659.990 
Cutter setting gage, DaviS & Samson . . . . . . . . . . . . . .  660,005 
Cutting or sawing. etc., machine for, W. J. 

Read . . . . . . . . . . . . . , . .  , . . . . . . . . . . .  " .  , . . . . . . .  , . . . . . .  659.898 
Cycle cbange speed gear, L. Stilmant . . . . . . . . . . . . . .  659,713 

AMERICAN FOUNDRY PRACTICE. By Cycle. motor. L. & A. Chapelle" " ,  . . . . . . . . . .  , . .  " . .  659.95(; 

T hoillas D .  West .  New York : John g�I���l
e
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'Vi ley & SOilS. 1900. 12mo. PP. Dental cervical clamp. C. G. Capewell. . . . . . . . . . . . . , f>59.886 

408. Price $2. 50. g�:���: ��?�:�i�:rmag�lgiI�ufoi�·P�s�'ii'�r��[g· &; 659,
684 

I }! ..... eltrnann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.;9.747 
The tenth edition of A mcrican Foundry Practice is n�S? drai!1cr, M. A. 9s.burn . . . . . . . . . . . . . . . . . . . . . . . . .  Bg9.�fI' 

now before us. It is an eminently practical book, and a B�S��.f1�tl:r.gc������1.�1��.'.�: .� .. . ����.���.
r
.�:: : : : :: ��:�1.?! large salc of a tccbnical book of this kiud is sufficient Door mechanism. H. Rowntree . . . . . . . . . . . . . . . . . . . .  659,699 

•••••••••••••••••••••••••••• • S C R I B  E R Points nicely tempered. • • • Knurled sleeve nickeled • • • Length • • • 4i1'j[jijjiiEZ'b--1 ill with .. • , short point, 9 .  
• In.: with 10n", . 
• Price 450. :,*'.0�* pOint, 12 in. .. • ClI'" Catalogue of Fine Too!" free. • • THE STARRETT co. Ath I M A S S  • •  • L . S .  Box 1 3 ,  0 I U .  S .  A • • •••••••••••••••••••••••••••• 
REVERSING STEAM TURBINE.-PAR-
son's recently perfected turbine for boats. Illustrations sbowing details. Contained in SClEN'runc AMER]CAN 

����l'fiEc'�.I<:�d r..�1 !i��.;wiJ��Te��.
cents. by mail. from 

Doubling machine. Ramseur & Ramsey . . . . . . . . . .  659,Gm 
Drill. See Grain drill. 
Drill forging and sbarpening machine, W. J. 

Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f.i6O.009 
Drilling ma.chino. B. If. Barnes . . . . . . . . . . . . . . . . . . . . . .  659,6at) 
Drilling machine, J. I3. Solomon . . . . . . . . . . . . . . . . . . . . 659.704 
I)rying couveyer, J. C. W. Stanley . . . . . . . . . . . . . . . . .  ti.19,771 
Dye and making same, brown sulfur, A. Wein-
Dye�

e
;;o�vn· sllit'u�: 'HOffmai:iil'& 'K'aii'sch'er: : : : : : : :  �:� 

Dyeing machine. yarn. L. Weldon .. . . . . . . . . . . . . . . . . 659,906 
Dyeing sulfur colors. Ii'. Breunin.l!er .. . . . . . . . . . . . . . .  66O,Ob'9 
l£Jectric currents by motors of irregular driving 

power. apparatus for periodical generation 
of. M. Gebl'e .. . . " . .  , . . .  " . . . . . . . . . . . . . . . . " . . . . . . .  659.600 

Electric cut out, automatic, J. H. Robertson .. . . . U5H.'iOO 
Electric lighting system, J. 1. Conklin . . . . . . . . . . . . .  660.047 
ElectriC lights, means for suspending incandes-

cent, '1\ Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 659,702 
Electric machine. dynamo. 'V. F. Richards . . . . . . .  659.829 
ElectriC switcli, G. H. Whittingham . . . . . . . . . . . . .  65!1,9'6 
Electrical distribution system. Green & Callan . . .  659,664 
Electrical distribution system, E. W. Hice, Jr . . . 65H.S28 
Electrical furnace, W. Borchers . . . . . . . . . . . . . . . . . . .  _ l.i6O,043 
Electrical mechanism, circuit controller for, W. 

A. McCallum .. " . . " . . . . . . .  " . . , . . . . . . . . . . . . . . . .  659.824 

�::����
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Elevator. P. D. Root . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659,988 
Engine. See Gas engine. Rotary engine. Steam 

engine. 'l'raction engine. 
Engine adapted for operating rammers, L. S. 

Stiles . . . . . . . . . . . . . . . . . . . . .  " . . .  , . . . . . . . , ' . . . . . . . . . .  659.712 
En

����; . .  ����� . . ��� . .  ��.��I.�� • •  �.��.I�.S.i.��: . .  �: . .  �': 6HO,073 
Engravillg machine, A. Sartirana . . . . . . . . . . . . . . . . . . 6('-.0,030 
Eugraving machine, chuck and vise for, C. W. 

Pashley . . . . . . .  , . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  , . " , . .  659.761 
Engraving machines, driving mechanism for. 

Place & Pasbley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti59.'j{i.,'l 
Envelop fastener. W. Barnard . . . . . . . . . . . . . . . . . . . . . . 6.19.SOli 
l£nvelop fastening, C. \V. Allen . . . . . . . . . . . . . . . . . . . . .  65�).tj:14 
Envelop machine, I£. Ermold .. . . . . . . . . . . . . . . . . . . . . . .  ti51:l,HGO 
Eraser and pencil sharpener, combination, Ciark & Oyler . . . . . . . . . . . . . . . . . . . . . . .  , . .  , . . . . . . . . . . . . . . . . .  6f,o.072 
Eyeglass hook, E. B. Howitt . . . . . . . . . . . . . . . . . . . . . . . .  U59,890 
Feed cutters, pneumatic feed conveyer for. �. C. & A. J. '\\;i1harms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659,7:l2 
Fence stays. machine for making wire, C. _K Win· trode . . .  " . . . . .  . . . . . . , . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  65n.9!J5 
Fence tool. M. W. Gunn .. . . . . . . . . . . . . . . . . . . . . . . . . . . 651:l,Gli6 
Fender. See Car fender. 
Fibrous material�, apparatus for cleansing, A. 

Ubbelobde .. . " . . .  " . "  . .  " . . . . . . . . . . . . . . . . , . . . .  659.879 
Films, manfacturing colored or similar, E. Oeser 6UO.024 
Filter. C. Sbuman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1;')9,S76 
Ifilter beds, device for cleaning and replenisbing 

�and, L. K. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65f1.9lG 
Firearm, reCOil operated, J. M. Browning . . . . . . . . . . w9,786 
}!'irearms. ejector for breech loading, '1\ C. John-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 659.928 

�:i��p,\��':!.''k
T
B���I.� : :  : : : : : : : : : : : : : : . : : : : : : :  : : : . : : : : :  �:� 

�·ireplace. W, H. Slappey" . . . . . . . . . . . . . . . . . . . . . . . . .  , 659,,;0 
Fireproof tloorin,:!. L. G. Hallberg . . . . . . . . . . 659,965, 1i59,!ltjH 
}!'

I
oral ornament. L. J. Olden . . . . . . . . . . . . . . . . . . . . . . . .  G5i.l.�laj 

Flush tank valve float, B. }!'. Lockwood . . . . . . . . . . . .  651:l,Sl\:l 
Ii�olding IDflcbine. circular, Clarke & Rasmus-

sen .. . . . . , . .  , . . . . . . . . , . .  , . . . . . . . . . . . . . . . . . . . . . .  " . , '  659.914 
}i'ood from yeast, manufacture of, (i. li:ichel-

baum., . . , . . .  " . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  ()f,().CO!i 
Foot re�t, W .  Marks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65n.�I:-m 
lfoundation, L. G. Hallberg .. . . . . . . . . . . . . . . . . . . . . . . . .  G5\I,9ti7 
Framing device, F. H. Smith . . . . . . . . . . . . . . . . . . . . . . . .  (M�I.084 
li"'ruit packing receptacle. C. \V. Arrasmith . . . . . . .  659,949 
Furnace. See Electrical furnace. Metallurgical 

furnace. Smokeless furnace. 
Furl1lture pad, C. P. Robinson . . . . . . . . . . . . . . . . . . . . . .  660,004 
Gage. See Chisel gage. Cutter setting gage. 

Horseshoe gage. 
Game apparatus, E. Christie . . . . . . . . . . . . . . . . . . . . . . . .  G60,OO4 
Game board, E. ':P. Burrowes . . . . . . . . . . . . . . . . . . . . . . . .  659.809 
Game board, pocket. \,y . '1'. CalL . . . . . . . . . . . . . . . . . . . G5!J.728 
Garment fastener. A. Leblanc . . . . . . . . . . . . . . . . . . . . . . 659.SIS 
tias apparatus, acetylene, M. Elliott . . . . . . . . . . . . . . .  659.795 
Gas burner. fuel, G. C. Stone .. . . . . . . . . . . . . . . . . . . . . . .  G59,8G2 
Gas burners, construction of, G. Bray . . . . . . . . . . . . .  659.843 
Gas ena:ine, O. ��. Barnard . . . . . . . . . . . . . . . . . . . . . . . . . . Ga9.9Il 
Gas engine. H. D. Weed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65H,9H 
Gas gellerator, acetylene, J. H. Lancaster . . . . . . . . .  65H'{iSO 
Gas generator, acetylene, L. �lammen . . . . . . . . . . . . .  tiOO.076 
Gas generntor. acetylene, C. A. 'Vard . . . . . . . . . . . . . .  65!J,720 
Gearing, variable speed. W. E. Simpson . . . . . . . . . . . G60,083 
Generator. See Gas generator. Steam genera� 

tor. 
Glass blowing machine. W. E. Bock . . . . . . . . . . . . . . . 659,726 
Globe bolder. H. O. Spinney . . . . . . . . . . . . . . . . . . . . . . . . .  f>5n.1'I)(; 
Gopber trap. Z. A. Macabee . . . . . . .  " . .  , . . . . . " . . . . .  659.932 
Grain binder cord knotting device, Olson & Myl-

lenbeck, . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.G90 
Grain drill. W. A. Van Brunt . . . . .  " , . ,  . . . . .  ,659.886. 659.881 
Grain renovating apparatus, portable. Ii�riedley & Crowe ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f�fl.732 Grain separator, F. M. Keller .. . . . . . . . . . .  , . . . . . . . . . . .  659,97ti 
GraVitatIOn,' apparatus for indicating variations in terrestrial, L. E. Cowey . . . . . . . • . . . . . . . . . . . . . . .  GtiO.050 
GUll barrels, device for extracting sbells from, 

J. II. Barlow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.g58 
Harne and trace connector, J. A. Jamison . . . . . . . . . 659,816 
Hammock, J. H. Nicholson .. . . . . . . . . . . . . . . . . . . . . . . . .  660,()6,) 
Harrow. disk, P. E. Little" . , . ,  . . . . . . . . . . . . . . . . . . . . . 659.853 
Harvester shocking attachment, corn, F. Ball . . . . 6UO.041 
Harvester. sugar beet. I. Ii'. rrucker . . . . . . . . . . . . . . . .  65!},773 
Hat, apparel, rr. L. Maboney . . . . . . . . . . . . . . . . . . . . . . . . 600.0(i2 
Hatchway door.,M. Hegbom . . . . . . . . . . . . . . . . . . . . .  659.922 
Heating system, steam, J. R. Wade . . . . . . . . . . . . . . . .  659.776 
Heddles, treating worn out, H. 'llhemans . . . . . . . . . . 659.715 
Hoof pad. A. D. I\'icbols . . " . . . . . . . . . . . . . . . . . . .  " . . . .  600.023 
Book. See Eyeglass book. Snap book. 'l'bill 

hook. Trace hook. 
Horses. bobble for drivinl!'. T. F'. Neagle, , . . . . . . . .  6.19.856 
Horseshoe �age, A. If. Libby . . . . . . . . . . . . . . . . . . . . . . .  659.852 
Bose nozzle. C. W. Storm .. . . . . . . . . . . . . . . . . . . . . . . . . . 659.714 
Hose reel. G. R. young . . . . . . . . . : . . . . . . . . . . . . . . . . . . .  659,996 
Huller. See Almond huller. 
Hydrocarbon burner, A. :b:. Hartel . . . . . . . . . . . . . . . . .  659.GG8 
Ice bag. D. Hogan, . . . . " . . .  " , . "  . . . . . . .  " . "  . . . . . . . .  600.014 
Ice cutting macbine. M. H. Dette . . . . . . . . . . . . . . . . . . 009.847 
Ice pick. H. A. Diggs . ,  . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . .  660,052 
Inkstand, C. W. Hamsbaw . . . . . . . . . . . . . . . . . . . . . . . . .  659.008 
Inkst.and, G. Pellinger. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1j;)9.7ti2 
Insect destroyer. S. B. Jones . . . . . . . . . . . . . . . . . . . . . . . 659,870 
Iron. See Sad iron. 
Iron. puddling. J. P. Roe . . . . . . . . . . . . . . . . . . . . . . . . . . . . 659.6'J8 Jack. See Well jack. 
Joint. See Rail Joint. 
Knitting machine, lace, C. E. Drew . . . . . . . . . . . . . . . .  f)OO.053 
Lacing blank. H. L. Hiller . . . . . . . . . . . . . .  " . . . . . . . . . .  659.849 
LaCing hooks, machine for setting, R. F. Har-

graves .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.7411 
Ladder, H. L. FrizelL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 05!1.SJ4 
Ladder. Harmon &; �'ay •. , . " . " . . . . . .  " . . . . . . . . . . . . .  659.007 
Lamp clutCh, electric arc, H. C. Spinney . . . . . . . . . .  659.105 Lamp, electriC arc. Ii. Fleming .. . . . . . . . . . . . . . . . . . . . .  659.ti58 
Lamp, electric arc. G. E. Stevens . . . . . . . . . . . 65g,7JO, 65H.711 
Lamp, electric incandescent, Ii'. :i\·lyers . . . . . . . . . . . . G5!1.G87 
Last. boot or sboe. }4'. C. H. C. Moller . . . . . . . . . . . . .  659.754 
IJast thimble. Ii'. E. Benton . . . . . . . . . . . . . . . . . . . . . . . . . .  659.G3i 
Latcb. knob. W. A. Crouch . . . . . . . . . . . . . . . . . . " . . . . . .  1;';9.887 
Latch. mine car. A. C. 'Vtilters . . . . . . . . . . . . . . . . . . . . . 1).1)9.777 
Lathe, singletree and neck yoke, C. C. :;.Iickel.. . . .  ti5H.SUS 
Life preserver. J. Barton . . . . . . . . . . . . . . . . . . . . . . . . . . .  659,807 
Life saving apparatus. D. S. \Vebster . . . . . . . . . . . . . . ()59.883 
Life saving fluit. F. M. Lepore . . . . . . . . . . . . . . . . . . . . . .  659,682 
Lifter. See Plate lifter. 
Linotype machine. G. A. Bates . . . . . . . . . . . . . . . . . . . . .  659.865 
Linotype machine. G. A. Vassberg . . . . . . . . . . . . . . . . . 659.863 
Linotype machine wiper mecbanism, W. C. 

Pritchard . . . . . . . . " . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  659.800 
Lock. See Permutation lock. 
Lock and hItch com bined, J. B. E. Macnamara . . . . 660.061 Loom. Bakel' &; Kip" . "  . . . . . . . . . . . . . " . . . .  659.950 to 1i59.g52 
Lubricator. See Cylinder lubricator. 
Magnetic circuits, adjusting reluctance of, E. 

'l'homson. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65!l.716 Mail marking machine. M. J. Sbea . . . . . . . . . . . . . . . . .  659,7u9 Mail pouch closure and fastening, Gavin & 
Griffin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.7f1ti 

Mailing device. E. H. Callahan . . . . . . . . . . . . . . . . . . . . .  ti5!!.788 Map. J. H. Ol1vana"b . . . . . .  , , " ,  . . , . . . . .  " , . " . . . .  , . . liIiO.071 Masber and strainer. culinary. It. 11" Hayes . . . . . . .  H5u'!j(i9 
Massaa:e apparatus, B. F. Hutches, Jr . . . . . . . . . . . . .  659.t;74 
Mechanical movement, K Cberry . . . . . . . . . . . . . . . . . 65Y.810 
Mechanical movemellt.. E. '1'. Stewart . . . . . . . . . . . . . . ';5H.H9:{ 
Mercerizing machine. C. L. Weichelt . . . . . . • . . . . . . .  (;5!},721 
Metallu fJ;ncal furnace, 'V. Swindell . . . . . . . . . . . . . . . .  ti59,1:l41 
Meter_ See Electricity meter. 
j\·U II.  See Coffee mill . 
Mining macbine. K O'Toole . . . . . . .  � . . . . . . . . . . . . . . . . fl5!l.9S4 
Mop head. J. K FI·ober", . . .  , . . . . . . . . . . . . . . , . . . . . . . . . 1i5�.918 
Motor. See Rotary motor. Rotary piston motor. Water motor. Wave motor. \Veigbt motor. 
Motor controlling brake, A. C. Eastwood . . . . . . . . .  f,r

.
O,054 

Mot.ors, reg-ulat.ing . ........ J. Spragne . . . . . . . . . . .  _ . . . . . .  tiGO.Ot.iti 
Muffler, H. C. 'l'hamsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti5!l.8H4 
MUSICal instrument. W. 'V. McCallip . . . . . . .  659,756. f);,)9.757 
Nozzle, exhaust. E. Deatherage . . . . . . . . . . . . . . . . . . . .  G::;H.'i'}j1 
Nozzle, hydraulic, \V. A. Doble . . . . . . . . . . . . . . . . . . . . . 65!1,'i'94 
Nut and bolt lock, K C. Guerrant . . . . . . . . . . . . . . . . . .  65!l,'i'44 
Nut cracker. E. p, SedgwicK " "  . . . . . . . . . . . . . . . . . .  GI;o,003 
Oil can. lamp fillinll, A. Kitterman . . . . . . . . . . . . . . . . .  65!) H!17 
Ore washer and sepuretor. E. W. EatOD .. . . . . . . . . . G5!l.Sl:1 
Ores. treaLing telluride. Head & Wild . . . . . .  659.670. 61;().01R 
Oxalates, making. M. Goldschmidt . . . . . . . . . . . . . . . .  G5U.'i':t'l 
Package. �'. Knobelocb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.931 

(Cuntmuw u1l pltoe �70) 
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tell the time, but time 
never tel ls  lIpon them. 
They become hei rlooms. 
-accurate in the i r  old 
age. Full Ruby Jeweled. 

An Elgin �Yatch a lways has 
the 'Word "LI�in" engraved on the works-ful ly guaranteed. 

Send for booklet. 

J C itutific !mtricau. 
�;�t��g ��C\9l���r�'E:

l
t�;n�;;.�·. C����.

l � :  : : : : :  : : : .  �:� 
Pad. See Furnit.ure pad. J loof pad. Writ.iug 

pUd. 
����� PI?�;;I �1���'���;:l

l
l
l
l·l1t�C;'.:·�l���ll:.

n
l�.

r 'K� BOil·;n : .  �3:��1 
Paving LOOI. 1<'. A. hethel'illgtoll. . . . .  . . . . . . . . . .  ti.5U.Sti7 
Pel!, fountain. 1 .. , J IO()ker.. . . . . . . . . . . .  , • . . . . .  t)5U.U'25 
Pen. fountaill. C. J .  Itell'l. . . . . . . . . . . . . . . . " ,  . . . . . . . . . . .  65n,!i!)ti 
Pellholder. foulltain. �. 1\1. & K 1£. SalhsbuI'Y . . . . . .  I.i,jU.�)t�1 
Pendulum beaL adjuster, ::-;. B. J)arkcJ . . . . . . . . . . . . .  ti.1V,1J&l 

lUE»AJ� AND DIPLOMA, 
CHICAGO, 1 893. 

OCTOLER 27. 1<)00. 
ARROW ON EVERY CIGAR. 

���:�g��������� ��t\r :JG�)l;nJb��.� � I.����.I��{<i:�4: ·tiri,735·. ��:¥;�� WrU� us for Sample Box of 12, $1.00 ; Box oj 100, $7.50. 

PhUIlO�I';1pbs. etc . .  G-. \V. ( .; omlJer. . . . .  . . . . . . .  ti5U.ti61 R EC E I V E D  TH E C O L D  M E DAL Photo"ra�" cut.ter. K B. "'iell"I',," .. . . . . . . . . . . . . .  65V,98:{ 
PhotoJ!ralJhic eXptl:;UI'e I lleter, l ' .  \V. Brown . . . . . fi;)� •• 27 Paris Exposition, 1900, for purity of tobacco and excel1�nce of 1)lake. 4- fragrant. high grad� cl�ar, 
�:����n����.g�:�:l

il::fc�:/�le, \V, & L. Hudtioll . . .  b59.!I';;{ If you smoke them, you will buy them again. Further InformatIOn furlllshed dealers on applicatIOn. 

for exhibiting or viewillg ' anilllated, K L. 
Pict u res. sll u lter ada ptecl for u �e in ap pa J'a t. I1S I ::;:=====J�A:C:O:B:S�T�A�fI:r>�, :J:R:.:' :
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Pipe. See Sheel, lIlelal pipc. Th T I �:::� g�n�:·�,z:.
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: : : : : : : : :  fu:�:;�t ere _are wo c asses 

Pipe cieanilll! apparal U�. water, V. llullzal!ni .. . . . .  ti5�1.6-i:{ Does Much Work -
Pi l)e coupling, ::;. B .. l )aC8ser . . . . . . . . . . . . . . . . . . . . . . . .  1i59.8�8 
Pipe llolcler. C. Hoh i f':-: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1;''19,802 
PIpe threading machille. L. F. Can!ltellsen . . . . . . . .  (j(jU,OOl of farmers in the coulltry--those who read 

HOARD'S DAIRYMAN and those who don't. PIUllel'. G. \'V. Stet.sOll . . . . .  . . . . . .  fbV.7OS Wi' h L 't f we f.. Planetarium . .  J. �.1. ,lUll"' . . . . . . . . . . . . . . . . . . . . . . . . . .  O5�.817 ct c tLe OrR. Planter and ferti l izel' di�t l'i blltcl'. cOllJbilled, G .  
�i�:�h;.�'�?�e�:··{d�I�,il,�iyl��j�I�;.: : : : : : : : : : : : · : : : . • •  �:�� ltlem.·ngton PlasLic COlllP03it.ioll for plaSLCI'illl! walls. \V, G: 

rl'batciJ.el'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . G.i9,n-l2 
Plat.e lifter. J. KlIIdsciluh . . . . . . . . . . . . .  tj5�.Ii78 
Portmant.eau frame. \V . .... �Illith . . . . . . . . . . . . . . . . . . 651'-87S T .t Powder. composiLioll fOr blastin/(. li. Beneke . .  ' "  65�.842 ypewrl er Powder insufflator, \V. 10'. Harry . . . . . . . . . . . . . . . . . . titiO,042 
Power LransrnitLing' mecbanislU, ltichards & 

Chapman. . . . . . . . . . . . . . .  . . .  659.697 
Press. See Baling press. 
Press. F. lirote .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.�64 
Prupelling mecbanism. C. )01. Palmer. . . . . . . .  . ObH.8;);:) 
Propelling mecnallitim. boat . A. Belz . . . . . . . . . . . . . .  t.i59,841 
Pulp wasbing and straining- macbine. L. K. 

Bohrn . . . . . . .  . . . .  . . . . . .  . . . . . . .  659.785 

��:�g·t��dGco�l;re:��or: ;;i·r·. ·G· .
. 
Si·pp: : : :  . . : :  :�:� 

W YCKOFF, SEAMANS &. BENEOlCT, 
327 Broadway, New York. 

$ 1  REX PORTER MOTOR 

Those who DO read HOARD'S DAIRYMAN 
are the prosperous, j ntel l igellt, energetic kind. 

They wouldn't appreciate it i f  they were the 
other kiTld. 

They buy everything that any other farmer 
does-because they are Farmers first and 
dairyluen ailenvards. 

That's why HOARD'S DAIRYMAN pays ad" er­
tisers so extremely well .  

HOARD'S DAI RYMAN, 

Ft. Atkinson, Wis. 

C U Y E R ' S P A T E N  T ��:: fgi�,�:b
t
:i�;,s�:&/tv !l,'l"nt.. . . . . . . . : : : : :  . . . . .  :��:� 

is the stron�est. smootbp,st running 
a.nd best Motor maue. Wil l  run on 
one cell of dry hntLCI'Y. reaches many 
of the p" inciple:'j of electrical engi­
neerin,:! \Vitli each mOtuT' we send 
a copy of " 11;lecrrjc:�.J Units fOI'Boys," 
wh ich expla,iTls tbe electric mot"r. 
Price of book alone, 10c. 8end for 
catalfll!ue D of Bl:Lttery Motors, Am· 
meters, Medica.l Bat.teries. 

DESULPHURIZING FURNACE :��� l��:�� �i����';
h
j�I.'.J�·s!�)£�I�mt!

l
c
n

. .  
. . . : .. . . . .  �;��:¥!� 

. , ILulway t ll l l l l<Lble. J. � :::-t.epbens . . .  . . . .  . .  ( �)!l. 7U7 
Latest. Cbeapest and Best. :t��;�rSI�I\rr.\iJJ�;���I·b���l��tD. J oh nlSon 

. . : : : : :  ��:��� 
'l'akes tbe place of Heap ReeL ::see Hose reel. 

or St.all Roasting. 
Saves time and money. 
Write for particulars. 

Casiha 514. LD1 A .  PERU, S. A 

Queen Transits and Leve ls 
H igh G rade I n str u m e nts with the latest I m p rovements. 
160 page Rn- 240 page Matb­
g i ll e e r i ll g  I THE QUEEN I ematicul fJuta-
Catnlogueon l o g u e  on ap-
application. pliCaliOTl. 
E NG IN EERS' A N D  D RAFTSMEN'S S U PPLIES. 

Q U EEN & G O 01.tical aut\ Scientifip, 
. ,  IIIStl'Ulncllt \Vorlt:s, 

59 Filth Ave .• New York. 1 0 1 0  Chestnut St.. Phi la.  

Crest Mfg. Co., 
C A M B R I DG EPORT, MASS.  

H.e�ister. See Cash rel!ister. 
Rein I!uide. \V. A. Rhodes. . . . . . . . . . . . . . . . .  f/oJ9.8ff.J 
Riffe. ,ur. \V. J .  Burrow . . . .  WO.071J 
l{,{)lIing machine. iron, rr. J. JoneJ'o! . . . .  . . . . .  ti5�.85U 
1;(.0113. R. l-t. Charlton. . .  fi5U,H-17 
U��:!�� �:��::�:: �v .pi .��:� t���. : : : : . . . . . . . . . . . . .  ��:b�¥ 
Rotary mOLor. \V. J. Cruyt.. . . . . . . . .  65IJ.7:JO 
Rotary pistoll motuI' . .... \V . . J ae�er . . . . . . . . . . . . . . . .  t.i59.ti75 
HovillJ! Cflil. baskcl. 01' box. G. �. Perkins . . . .  1i5!U:l25 
Sad iroll. 'I'. C. I·:dward'.. . ";0.0;:. 
Saddle. harnes�. '\Ianill &. .\1 orris.. . . . . . . t).;!l.Si2 
�alt cellar. \\'. H . . \luore. t.i59.S22 
Sasb, reversible window. F. C. Dulin. . . . . . .  . 65\,.fi54 
Sawbuck attachment. 'I'. J. JohIl8un.. . . . .  . .  tifiO.015 
Raw cabinet. J. H .  I t ussie. . . . . . . . . . . . . . . . . .  . . .  l!-?!'.2! � 
�::;n�n

l
�t��C}��I�:l

i
��

c
ri .

. 
;�i·"�.icCl:lSkil·I : :  . . . . . . . . : : :  �:&� 

Sawmill set. wurkti, electriCally act.uated. \V . . M. 
Cal'rul l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

���l?;I�Y Orl�;�
l
I�)�S�I� i;e·r· ',:ecel)i �lcl'es: ' me<uls of 

facilit.at.lIlg hermetic. J. It. Croft .. . 
Seed del inter, cotton, W. C. Uaxt.er . .  . 
Seeder. grass. N. l\icPhel'sun . . . . . . . . . . . . . . . . . . . . .  . 
Separator. See Cream separatur. Grain separa· 

t.or. Vv beat. separat.o " .  
Sewing macbine needle. H. A. Blanchard . . .  
Sbaft coupiing. C. \V. B. Put.nam . .  
Sheet feeder, S. K. \Yhlte . . . . .  
Sheet metal pipe. H. A. :\tarlill . . . . . . . . . . . . . . .  . 
Sbeet. melal wheel. It. Chillitl!!\Vort.b . . . . . . .  . 

. . .  059.999 
. . .  65n.S27 
. . .  65tl.OO7 
. . .  liI;o.()I� 
. . .  659.048 

Sbeller. See Corn sbellel'. 
3 {'. 5 H P MOTORS Sbipping box. wooden. E. ] 1. Ba.rnes . . . . . . . . . . . . .  ro9,954 (X. • •  ... . Ships from �il lking, means for preventing. \VyS-

"alia & �Jn�el. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65�.948 
Lightest !Uoto .. I)e" H. I'. il[adc. 

CREST I N DEST R U CT I B L E  
SPARK I N G  PLUG. 

G UARANTEED. 

����;.T'�����al{�' &tLi�����
'
: : ' : : : : : : :  : :  . . .  : : : : : : : : : : : : :  ��:�{i 

Slgllaltng apparatus. tram air. J. H. 11urbusb . . . tia9.00-i 
SWhUll, C. F Haynes. . . . . .  . . . . .  ti5H.titi!1 
Hmul;:eless furnace. automat.ic. 1:'-. \Vild. . .  . 61iO.0S5 
8n<lp hook, J. 11'. Mitcbel l .  . . . . . . . . . . . . . . . . . . . . . . . . . .  1i5!I.ti8H 
S(.Iap holder a tt.achllleIlL. C. A. \Veller . . . . . . . . . . . . . G5U.80

3 Sodium. making persulfate of. A. & L. Lumiere .. 1)59,820 
SpriJlg. See Wat.clJcase spring. 

A ROOF THAT IS WEATHERPROOF. �t:�fl�\���.bo��l·a;�:; e�II������I�·urriss . . . . . . . . . .  : : :  . . . . . . .  g��:�t� 
Statu i) battery monaI'. 'W. A. Merralls. . . . . . . . . .  �?,�4 Strong, cheap. and eminently satisfactory in every 

respect cnn only be formed by 
Warren's Natural Asphalt Sto ne Su rface Ready Roofi n g ,  

made by an entirely new 
j.)roce:-!lS. Comes in rolls 
conta ining 1� square feet. 
Ras a 2-ill('b plain edge on 
t��t. jS�i��i tglb�\�l�'�e

a
W���� 

applying. P a rt i C ll J a r s  
frow 

Warren Chem ical & Mfg . Co. ,  85 Fulton St.,  New .York.  

If You Want the Best Lathe and Drill 

CHUCKS 
BUY 

WESTCOTT'S 
S t 1' 0 1t g C S  t 

(fi··ip, Gre(t!­
est CapaCity 
and DllIrabil­

'i/ II, Cheap ancl ACC1t1·ate. 
Westcott Chllck Co., Oneida, N .  Y., U. S. A .  

Ask for catalogue in Engl·ish. F-l'en ch .. S1)(t,n'ish or German. 
F'IRST PRTZE AT COLlTi\JlHAK 1£ XPOS I TION . IS93. 

�t eam boiler. D. Ahern . . . . .  . . . . . . . . . . . . .  . . . . .  05,). ,SO 
Stearn lJoilel', J •. Charlllois . . . . . . . . . . . . . . . . .  . . . . .  ()5!1.8"5 
::>Ieam boiler, Mallet & Mosler. . . . . . . . . . . . .  65n.S54 
Steam engine. H . . lensenins. . . . .  . . . . . . . .  . . .  G5H.!127 
St.enlO enJline. C. C. Worthington. . . . . . .  65!U)47 
Steam generat.or. fl'. �.:.:. & 11'. O. Stan ley .  f�?? �l1 
Steam ge1lerawI', Lt. H. \Vblte. . . . .  . . . . . . . . . . .  �.J.�Z 

����I�\I;.til�PI��
r
£;;<�

lsSte�;rf�·i l�Og:I���ii.;;t·tis: 
. .  F..' voil 659. 1 6 { 

Buh ler. . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . aj9.SOS 
Stove. cnmp clloking, \V. C. Landy. . . . . .  659.081 
Stove. beat ing-. A. B. 1-1ower. 1i5!l.971 
St.ove. bot bla�t. E. V c ll'bacb . . . . .  . . . .  . . . . .  . . . . . . .  (>tiO,(Xn 
Strainer. milk, F. Hey!. . . . . . . .  "i5�Uij2 
StrilH! fast.ener. (� . ... �. Moore. . .  UI;(J.078 
Stubble burner. R. Ireland et al . . .  . . .  . . . . . . . . .  1)5!J.St.;U 
Stud and scarf boldeT'. combined. J .  Pancke. . n,-)!).�9 
�upport, universal. C. K Cook . . . . . . . . . . . . . . . . . . . . .  660,049 
Switch. See ��Iectric switcn. Telephone switch. 
Switch ooerat ing' device. H. B. Pierre.. H59.G� 
Swit.cb shift.ing mechanism. \V. Hamil ton . . .  li�!l.84S 
Tablet. writlllJ,!. 1\'1 . J. (�reel1 . . . .  . . . . . . . . . . . . . . . . . . .  65!J,742 
IL'alking machine. G. \Y. GombeT'. 

li50.7:�;, fi5n.7:l7, {i.'i9.7:;S. 659,740 
'l'ap� , conslrnction of high pre�Sll T'e water, \IV. 

Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H5�1.(i44 
'Pelephone excbanJ!e �yst.em. \V. )01 , Dnvis . . . . . .  6;")9.P5fl 
Telepbone excbange systelll .  ,J. r.. )O'lcQuarrie . . . .  t�i!l.i,j!J 
'l'elepbf)ne swit.cb. A. SI,rOmUerg . . . . . . . . . . . . . . . . . .  65!J,940 
Telephone swit.chboard pilot signal, C. E. Scrib· 1 3  and 20 

I
·
nch PLAN ER 'l·el�\�r,·oii;;s; .telii: 'ii. �i� j),ivi"· . • • •  : :  • •  : : : . :  • • •  : : : fu:g:�� 

'l.'elepbolle lransmiLt,er, li. B. Perk illS . . . . . . . . . . . . . .  G59.Ii91 
11'e lephone trllnk line slg'llal. 11 . . \!. Crane . . . . . . . . .  65!l.789 CENTERS 'rent. 'l'. D. �lcCHII. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.981 
'Tbermometer case, clinical. A. 11'. BlngdoTl·Rich· 

ilrds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  135!l.642 

I M PROVED. :f.���n';l'���
i
,'�: ;k �"J��:;� id·. : : : : : : · : : : : : : : : : : : : : :  ���:W�� 

FA Y & SCOTT, 

For Fluting 
R o l ls,  Cut·  
t i n g  Gears, 
etc.,  etc. 

B u i lt on 
H o n o r  by 

D EXTER,  M A I N E ,  U. S. A .  

Ticket. ident.ification. Cavanagh & Townsend . . . . tlIiO.OO� 
Time alarm, elect.ric. S. \Volf. . " 65!l.72.; 
'rire. pneumatic, L-t. P. SCOtt . .  . . .  659.701 
'!'ire rubber. A. \Y. Grant. . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.920 
'I' ires. air admission and check valve for pneu-

matiC, K W. Holt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659,673 
'rires in construC'tion. nil' extractor for pneu-

matic. A. 1£. Ellinwood.. . . . . . . .  . .  . . . . . . . . . 659.7::10 
Tool. combination. C. I. Still et al . 659 !'lO2 
'roy. A. Pembertol l . .  '.

: : :. :. '.' 
'
.' 
'
.' ' .
. 
:. 
'
.' :. :. : . ..
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6Ii065' :9' ·.'�In� Toy. J. J. Reed.. . . . . . . . .  v 

U S E  G R I NDSTO N E S  P :±:�I;C�ol���� I��;dS�:a�'J.·'1·. A. ·I'i;kken· . .
. .  

· . : : � : : : : :  �:p)(
l
�J 

L1 so we can SUPPlY you. Al l  s;zes 
mount.ed and 1 I 1 1 T 11 U II T l l cd. always 
kept in stOCk. R�memDer, we make a 
specialtyof seleCLinJ! stone::! for all spe­
Cla.l purposes. � Ask for cataio(lttt 
The CLEVELAND STONE CO. 

2 d  Floor, W i l sh i re. C l eveland. O .  • DRI LLING MACHINE. 
I Rig-ht to Manufacture For Sale. 
. 

j 

. 

Dri lls in Stone, !Slate, \VOO(. 01' TrOll 
- easily llUtI l'lll)idly. 

A BOY CAN OPERATE IT. 

A large N u mber Wanted in T h i s  ViCinity. 
\Vrite for particulars. Address 

' If/P'A.  E.  & C.  A. JORDAN. • - B U E l ,  KANSAS 

Traction engine. G. }1'. COlll1er . . .  . . . . . . .  66O.04S 
Traction system. }1', , J .  �pnl1!ue... . . . . . . .  66O.0H5 
'I'raction wheel. G. F'. Conner .. . . . . . . . . . . . . . . . . . . . . .  6.j9,fW 
Ij'ransformer, biab frequency. C. P. r.. Noxon . . . t},j!l.7/i(J 
'I'ran:-forrnens. etc .. te�tinJZ. A. H. �:veresl . . . . . . . .  659, t).jl) 
'L'rallsporLiIlIZ device. rOtlll'Y. Pnssicn & .\tuqull.ire 659.b'!l3 
Trap. See Animal trap. ( ;Opher !rap. 
'l'rencts. paving'. et.c., makiuJ! non,slipping. 1<. \V. 

l·lllesfi� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.=)9.SI;' 
rrrest.le. :\L l\tillel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.::'!l.9�!l 
'1'l'olley sY�lem. high potent i:iI . \V. B. Pot.ter . . . . . . 65�,6!l4 
Trolley wire suspending dev ice, \V . . A. "\1cCal-

l um. . .  . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . .  659.S2:l 
'I'rough. See \Vat PI' t rough. 
Truck, car. W .  Ii:. Symolls . . . . . . . . . . . . . . .  . .  . .  G5n.no:� 
rrl'lICk gUHrd. '1'. Prolllx. . . . . . . . . .  . . . . .  6f-iO.082 
Trunk. w�lrctrotJe. L. Goldsmith . . . . .  f-if)9.SS9 
'J'rnRR, D. D. Dennis. . . • .  t).l)!).I:W-j 
'l'rliRs. \V. S. Millel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659. f�S;) 
Tube acljnstinJ! device. V: ICUUIl I .  '1\ B. I\:inraide . .  6;)!I.R!l1 
Turbine. �team. D. Kemble . .  . . . . . . . . . . . . . . . . . . . .  6;)9.9;;0 
'l'urreL tool .  C. L. (�( Jodri(·I1 . . . . . . . . . . . . . . . . . . . . . . . . . .  1)59.002 
Type holder. 1£l liOtL & Shaen . . . . . .  . . . . . . .  fifiO.051; 
'I'YIH:Wl'it.er. R . •  1 .  &. \V. )�. i\'l l1ler. . . . . . . . . . . . .  1i.;!)'n86 
r.I'ypewriter. pnenmatic. M. :--l Iblik. . .  . .  6.;9.70X 
Typewriter's chair. �'. Chichester . . . . . . 659.811 
Vaive gear, L. A. Lall�! . 6.j!I.7!)() 
Va.lve eear, H. J�eT1lz. . . . .  . . . . . . . . . . . . . . . . . . . . .  . . .  6.l)fI.8HZ 
Vah'e gOvernor. automatic. D. C. St.reeter . . . . . . .  fM"iO.O;�4 
Valve. bot. blast. n. raker. . . . . . .  . . . . . . . . . . . . . . . . 65f1.RO;) 
Valve, .ream BlIgine rDcl, inl!. F. L. ��zell . . . . . . . . . .  660.010 
VarnI' burner for steam generators, II. E. Stan. 

ley. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  f15!1.002 
�::�1�1� ���i�� �·m�;e�[i��lt..

e
p" i:: �ion'es : : : : : : : : : : : :  ���:��� 

Vehicle sprinJl l!par. n. True. . . . . . . . . . . .  . fi5!1.7IS 
Vebicle wbeel. W. H. Scbofield . . .  . . .  659.861 

(Continued on paae 271) 

Kendrick & Davis, lebanon, N. H. 

INTER-
e�tillg and valuable table �bowing the number of pat.ents 
grantml tor the various subject .. upon wbich petitions 
bave been filed from tbe beginninl:1: nowll to December 
::11. IS!!!. C(.ntained in SCI ENTIFIC AMElt l C A N  !SUP­
PLE;\n::-OT. �o. 1 UO·"!. Price 10 cents. '1'0 be had at 
thi� Office and fro III all newsdeaJers. 

WELL DRIL�ING 
Machmes 

Over 7 0  sizes and �tyles, for drilltng either deep or 
shallow wells tn any KinO of soi l  or rOck .  Mounted 
on wheels or on sills. \Vitb engines or horse powers. 
Strong, simple and durable. Any mechanIC call 
operate them easily. Send for catalog. 

\VI L L I A ilI S BROS., Ithaca, N. Y. 

Stock Sizes 14 to 22 foot. 
fiafe, Reliable and fully guaranteed. 

Prices $ 1 60 and u p .  Send for Catalog u e .  I'IEIlt;E E N G I NE CO.,  1 7  N .  1 7th Street. Racine. W i s  

Do Yon J{llOW there is NONE 
EflUAL to 

AX OLDS 
Gasoline Engine 

$25.00 
pays for this ad., and thousands are 

made bappy by our address. 
OlDS MOTOR W O R K S, DETROIT,  M I C H .  

" WO LV E R I N E "  

Gas and Gasol ine  Engines 
STAT I O N A R Y  a n d  M A R I N E .  

K R O M S K O P  Color Photography 
}rlatw)'e's Re.flex! I ' 1t seems aLmost a 7ll:i1'Clcl.e ! " 

" To toe already long Jist of marvelous devices which 
will come into common every-(Iay use must be added tb� �'�

I
�ll�'kd

o
�p:t 

��e:�!��i�!!�;s
sc

�;�
ce

;�rom sk 0))' S 
CaIn cI'ns, now ready. � Send. stamp jor booklf't. 

IVES KROiUSKOP COilIPANY. Incorporated, 
1324 Chestnut Street, l'hiladelphia. 

N OW READY. 

"Wolverine" is the only reversible AN AMERICAN BOOK ON 
MnrineGas Engine on the mark At. 
1t is tbe l ightest en/Zine for its Horseless Vehicles, power. Requires no licensed en· 
gineer. A bsolutety sate. Mfd. by 
WOLV E R I N E  MOTOR WORKS. 

12 11 II rOil Street, 

������G:.:.r.:::.:an=-d=R.:::.:ap=id=-s,-=ill:.:..::ic.::..:h. Automobiles and 
The Fi rst GAS E N G I N E 

was run in 1826. A great. many improvements and 
tbousands of gas enpines have been made since then. M e l ?b':,"m

e
''?§::;'��I�):;J s

a��e
t?:ri�,�.�?Vi.�/g���res to make otor yc es. 

1 387 .I eflerson Ave., Detroit, ilIich., U,S.A. 

THE LAMP OF LAMPS 
For ('yery outdoor purpose the n e w  electric light, 

h C LO V E R  L E A F  L A M P  � is the best. \\'ind and water proof. Cannot blow 
:::: Ollt. Best for carri:l�es, 3,utomobiJd!, Y:lchlS, boats, = etC. :\ strong. safe and h:mdsoll1� l:unp-easily 

'� cnn\"ertih\ t' into :l hOllst: lamp. \\'i 1 1 gi\"l� COIl­� lintlQlI!s lij!hL fflr fj " e  or six hours. ;\0 smOKe, � no grease. 110 sll1pl l . Price, with �-ccl1 baUery. $15. 

Amcrl(!HIl Electrlcul :XoYclty .. t· )tf'�. Co., 
255 Centre !iiOtrcct. New York. 

Write for HIOO·1901 Catalogue of Electric:'] Novelties. 

'I'he Perfect 1·12tb Higb A ngle 
Homo. 1m. Objective. $30.00. 

Special price to Col1egee. 
Send for Micro. Bargain J�iRt 

No. 12. 

Will iams, Brown & Earle, 
Dep't C. Philadelphia, U .  S.  A. 

OPERATED ny' 

Steam, Hydro-Carbon, Electric and Pneumatic 

Motors. 

By GARDNER D. H ISCOX, M .  E .  

Author of' " Gill'. Gu�olcne alld 011 Ynpor .:nJlll1<"�." 

nnd U lledulIIicnl 1\1 oyement�, lh�\'I('('" 
nnd A ppltUlICC8." 

P RICE $3.00 POSTPAID. 

Tbis work is written on a broad basis, and comprises 
in its scope a fuJI i l lustrated description wi til details of 
the progress and mauufacturing advance of one of the 
most important innovations of the times, contributing 
to the pleasure and business conver.ience of mankind. 

'I'he luake·upand manag-ement of Automobile Vebicles 
of all kinds is liberall y  treated, and in a wlly that wi l l  be 
appreciated by tbuse wbo nre reacbing out for a better 
knowlerjge of the new era in locomot.ion. 

'rbe book is up to date and very fully i 1 1ustratecl with 
various types of Horseless Carriages, Automobiles and 
Motor Cycles, with detail s  of tbe same. 

l,argc 8vo. Abollt 400 Imges. Vel')' Flll 1y 
11 111 strated. 

� Send tal' cirwlar of contrnts. 

M U N N  & GO.  36 1 Broadway, New York 

Fons GAS and GASOLIN E  ENGIN ES. H:r!� �g2er 
HIGHEST GRADe: ENGINES FOR ALL POWER PUR POSES. 

Largest Exclusive Gas Engine Factory in Alnerica. 
Engines beld in stock in prinCipal cities for quick delivery. 

SEN D FOR O UIt NEW I I , LUSTRATED CATA I,OGUE 1>. 
FOOS CAS E N C I N E  CO. , STATION A ,  SPRINGFIELD, O. 
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WE TEACH 
Wherever 

the Mails Reach. 
lVe a1'e teaching mechanics 
the them'v of their wv'rk. 
l-Ielping m'i.'tplaced people 
to change the'i'1' w01'k. En­
abling Jjmmy people 10 SlIP­
port themselves while lcan1.1:ng a "r,OleSSt,Dn_ 

250,000 students and graduates in ltfechnnlcaJ, 
Eleclrleal, Steam and Chon Engineering, Architecture, 
Chemistry, Ornamental Design, Stt'lIography, Hook­
kCl'ping, cle. Write for circular, and mention 
subject in which interestefl. 

INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Established 1891. Cn.piLa1 81 ,500,000 

Box 34:.?, Scranton, Pn. 

offers the greatest opportunities for ad­
vancement Lo-day. \oVe call teach ally one 
at borne by IDaii to 

Becolne an El ectrical Engi u eCl" 
or to learn Ele:'tric Rail ways, Electric Lighting, 'l'elepbonY i  alsu )'lecball1cul Engineermg, :\lechanical Drawing. '111108. A.. Edison entlor.j�s our Institute. Fit yourselt to start in a new pro­
fe�slOn at a botter salary. iV'riLc jor OUd' jnc 'inust1'ated book, entitlccl. "Can I Bccome an 
ElectricaL Enginee1' j " 

,....... ..................... C •• I!II ............... . 

I F YOU R  SALARY R AIS E D  81-BY H O M E  STUDY 

R�oIfL�9T�P��I�!HIP I 
I NE!eetde.! , nleehanieaUladne, ENG I NEERul.N.Gj StatlOuary or LocomotIve 
American School of Corre�pr,"dence, Boston, Mass, 

.................... MNM ..............

.
. · •• 

THE " FORTIS" 
ElectIic ExeIciseI. 

COlubines the Dlost approve(l 

form of high-class medicinal elec­

tl"ic appal'atus, ,"vitli IUIISClllal" 

excl"cise. 

The machine is similar to the ordin­
ary elastic exerciser which has been 
so widely used, except that it is 
Il10unted o n  a highly polished oak 
panel, and the cords which rUIl over 
the pulleys are conductors through 
which the current is tranS111itted from 
the battery and induction ('oil to the 
electrode handles, The current can be 
passed frolll either hand through the 
body to the other hand, or by means of 
the foot-plate through the body to the 
feet, or vice-versa. The currellt call 
be regulated by simply touching a 
slide. fro111 so 111 i1d as to be just per­

ceptible, to a strength sufficien t for 
the strongest man. 

All physicians now agree that elec-. is a most useful agent in 

Vebicles. short t.urnine' gear for, W. B. Green . . . .  G59,'i43 
Ventilatur. See Car ventilator. Vessel bulls, i11eallS fol' scra!Jillg'. P. 'Visdom . . .  , .  65�)'779 
'Wagon bralw. autumatic. J, H. Poulter .. . . . . . . . . .  titJU,O:W \Yagoll, coal delivery. U. �l. Pfautz... . . . . . . . . . ti;)!),:,2ti 
"VasubenctJ, folcllll!.!, ,.y. A. Arrowslllitb . . . . . . . . .  65!J,W;) 
\V ash boilers. kett les , etc .• attachment for, D. 11'; . 

.J\lltbolly , . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . @.080 
\Vasher. See Ore wasller, 
Wasblll" lIJach ille, \V _ A _  Grunt _ _ _ _ _ _ _ _ _ _ _ _ _ _ G5V,(l(i.' 
�:�:�g�:�� ;;������eod'�.

t
����'a{'��t�;S�(t:I

I 
... t�;:"��I'Il;;. : · ·  �:g�fi Watcbcase > un II!!. Colley & NObs_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ G50,!Jl5 

Watcb crystals, latbe cltuck tor grindillg. A. H.. 
W eaver " . , . . . . . , , . . . . . . . ' . . . . . . . . . . . . . .  , G59.77!l 'Yater clo�el flush. J. llowmal l . .  . . . . .  u!;Q,U·(.l 'Vater mUlOI'. J. ::;allcis . . . . . . . , . . . . .  , . . . . . .  . . . . . . . . .  U5!),!)Ol 'Vater trougb, tlllillHd and fow l , .1 . C. '!'ucker, . . . .  li5!),j , .t \Vater wbee ] , ilil pact. ,J. H. iJe H.enler' . . . . . . . , . . . . . .  ti;)U,w:! 

\,yave l11ut0r. <3. N. '1'uclcl.. . . . , . . .  , .  . . . . . . .  ,/iliO.Oa5. GOO.OM:) \,yeil!bing and cOlinLillg macuille. \V . l l ,  �allder-
80n . . . . . . .  . . . . . . . . . . . .  . . . .  . . . . .  . . . . . . .  G5!).E30 

Weighing UI:lclJine, J. Manes . . . . . . . . . . . . . . . . . . . . . . . .  tit)O.077 \Veighing machi lle , automatic. G. Hoepl ler . .  , . . . .  65U,ti23 \Yelgbing machine dial lace. 1 ... W. 13aldwill . ,  ii;)!),!J10 
\Veight 1I10t UI', U, ,I , FulirlllHIl. , ' . ' . . . •  f:ifj(),Qll 
\Vell jacl.;. o i l .  H. W. l1udSUll. , . . . . . . . . . . . .  (jtiO.05� \Vheat separator. R. B. 0ent Ie .. . . . . . . . . . . . . . . . . . . . G;)9.�l!J 
\Vbeel. ::;ce !'heet metal whee l . 'l'ractioll wheel. 

Vebicle wheel. \\ liter wheel. 
\Vbeels. allt islipping attac lime llt for vehicle, B. 

K .  A p�lemlln _ _ _ _ _ _ _ _ _ _ _  . _ _ _ _ _ _  . _ _ _ _ _ _ _ _ _ _ _ _  . _ _ _ _ _ _  G50.oo8 \Vheels, llIa<:ililie for mallu[acturiug sheet metal. ]J;, W il liam s . . . . . . . . .  , . . . . . . . . . . .  , . . . . . . . .  fi..19.723 
Writing pad, K 11, ::;child. , . .  , . .  , . . . . . . . . . . . . . . . . . .  " ti5U,S60 

D ESIGN S. 
AdvertlSII1g' cabmet. E. L. Hrowne, . . . .  . 33,3!)3 
AnnealIng box bouulll. \V. S, BulU baugh." . ,  . . . .  , 3:i,at)7 Axle, C_ C. Bradley _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  . . .  , _ _ _ _  oo.;lSl 
Badge. G, P. A ilcbesoll . . . .  , . . . . . . . . . . . . .  , . . . . . . . . . 33,:m� 
Belt, W. V itztllUnJ . . . . . . . . . . . . , . .  , . . . .  , . . . . . . . . . . . .  , . .  :{X.4u2 
Belt attachment. ,I. Hilder . . .  , . . . . . . . . . . .  , . . . . . . . . . .  a:i,401 

Rt���:�����'r�'�·f.b8e�h�ret·er.� : : : : : : : : : : . : : : : : : : : : : ;  �:�� 
Bottle. p, Lilldemeyr . .  . .  ::;a.;.)ti4 
Braid. J. \V . ticbl(lsS . . . . . . . . " . . . . . . . . . . .  , . .  , . . . . . . . .  iH.4Utj 
Buckle, S. p, FUSlCl'. _ _  . _ _  . _ _ _ _ _ _ _ _ _  _ _  • •  _ .  _ _ _  :�,_:ji,s Buggy top spring, J .  A, Jalll ison . . . . . .  : . .  " . . . . . . . . . .  ;;;{'b8U 
Button :llld cutf hollier, s leeve. 1. Y. Baringer, . . .  , .  ;·;:),;.)5t; 
8i��·1�1e;ei�_;;/\;.BG·��<�\�!� . : : : : · : : : : : : : : : : : : : : : : : : :  . . . : : · · : :  ���:��� Curtain pole bolder, H. H. Heck . . .. . . . . . . . . . . . . . . :i;.{.;):5 
Cycles. gu tl carry ing attach ment luI', O. 'rlll)rll. , . .  i);.;.a.."14 
�ycJ.es. 8.1Jade C<lrrYiJ ]� attacilment for, U, '1'l1ul'll . .  : .. :).:��� 
ji,llgllle trame . .  1.  A. :secor . . . . . . . . . . . . . . . . . . . . . . . . . . . • ld,.'l81 
EyeglHs�es 01' simihl.r articles. clamp for, l1. 11. <), " • •  

Ulanli . . . . . . . . . . . . . . . . . . . . . . . . .  , .  " . . . . . .  , . , . , . ,  . .  , ,l,{ • .  )t)<> 
"fire pot, J), :-5. JUcbardson . .  . , . . . . . . . . . . . . . .  , . . . . . .  33.;)8!1 
ITif'e !Jot. heater. G. E. Duwne . . . . . . . . . . . . . . . . . . . . . . . . XX,:1t'S 
b�a�I�, �OcS,d�I��1IL.\\··i i ii·l�lii8: : .  '. : : : : : : : : : : : : : : : : : : : : . : �t�:��� 
qame board o.r �!m ilar article, J. \V. Brown " " , . "  :1:1.:i;!� 
tiame table, li-. � .  Pu rser . . .  , . ,  . . . . .  , . . . . . . . . . . . . . . . .  l),l';)!),) 
GarlTlent su pporting loop, ]�. V. Moulton" . ,  . . . . . . . :)a,;15 � 
Gulf tee. ,.y. Hernck . " ,  . . . . . . . . . . . .  , . . . . . . . . . . . .  , . . .  :'; :-\,:D.s Hoe. C. A. Toups . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . .  i);-Cm, Hook guard . J. C. Covert . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;): .. ,;';1)0 
Hydrucarbon burner. H. �'Ierkel. . .  , . . . . . . . • . . . . . . . .  3;.) :)j7 Lace fasteller, shoe. E. R. Dienst .. . . . . . . . . . . . . . .  , . . .  a:).:)5B Lamp, C. H, De Voll .  . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . .  , '  3:).:)\11 
Liftillg' jack Casing, l£. K. Klemm . . . . . . . . . . . . . .  , . . . . .  :iH,::)74 
I.ifLill)! jack wh eel clam!Jing foot. :\1. Paulson . . . . .  33.3iti 
Musical il1SLrument case or stand. mechanical. It. 

A_ Val ly _ _  . _ _ _ _ _ _ _ _ _ _ _  . _ _ _ _ _ _ _  . _ _  . _ _  . . . . .  , .  _ _ _ _ _  " ":un, Nlp·ple. nursing'. P. F'. Hoffman . . . . . . . . . . .  , . . . . . . . . . .  Sa.alil 
Pessary, [t. H. Vesey . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  , ;�,X(-j:! 
Pm cushion, A. H. \Yh ltJnore . . . . . . . . . . .  " . . . . . . . . . .  a;{,B�I�1 
Pipe c1!upli ll!!. U. G. Thompson . . . . . . . . . . . .  3a.;j70 to XX,372 
Propeller, marine. C. Rondel!. . . , . . . . . . . . .  , . . . . . . . . . .  ;�'),:i8I; 
Hadiator, 1:1. D. Kellogg . . . . . . . , . . . . . . . . . . . . . . . . .  , ' "  ;';;).B�IO 
Scale beam, L. p, Halladay, . . . . . . . . . . . . . . . . , . . . . . . . .  ;):{.3t;�' 
Sheet metal vessel . \.y. liender . . . . . . • . . . . . . . . . .  , . . . .  ;):).31i1i 
SkIrt protector, C. _K Hertlein, . . . . . . . . . . • • . . . . . . . . . .  ;):-\,404 
SI{irt protector, H. A.. Schaefer . . . . . . . . . . . . . . . .  " . .  , '  ltiAO;'; Sprayer body, C. L. Sicardi .  . . . . . . . . . . . . . . . .  :�{.3U8 
Tea pot. A. F. Jackson, . . . . . . . .  , ' ,  . .  , . . . . . . . .  :1iUitl5 
Thim ble. R, g, Alexander. . . . . . . . . . . . . . . . , . . 3.'-;.400 
'l'race carrier. W. _K Dippert, . . . . . . . . . . . . . . .  , . . . . . . .  a;';.�:l 
Vehicle shackles, draft eye fol', C. C. Brad ley . . . . . .  3;-\,;';79 W ire rope socliet , 'Y . S. Bidle. . . . . . . . . . .  . . . . , . 3;1,373 

TRADE MARKS, 

BelJs, F. Mossberg Company . . . . . .  , . . . . . . . . . . . . . . . . 35,2G8 
Beverages. certaill named, l1'iTlu of R. Steel. .  . . . . . , ;{f),257 
Boots and sboes and leat h er for same, L. C. Bliss 

& Company . . , . . . . . . . . . . , . . . . . . . . . . . . . . . . . . $,242. 35.243 
Boots and shoes, certain named, L. C. Bliss & 

Com pany . . . . . . . . . . . . .  , . . . . .  . . . . . . . . . . . . . . . . . .  35,241 
Cabinets. kHcben. Globe Cabinet Company . .  " . . . .  :-:;j,:wr qastiJ1g�; c�rtain named . A. U. Fox" . . . .  35,271. �?,�!� Candy. 1 ,  E. Breyer. . . . . . . . . . .  . . . .  " . . .  , . .  , ' "  ,h.:lt),) 
Chocolates, '1'. M. Swetland. . . . . . . . . . . . a5,�;)4 
g:����: t. �I: J�:�,�s'oil' Ci·�}�;: Co;npa;IY : : : : : : : : : : : : : : .  �:��.; 
�'ood, certain named articles of. C. Bell & Com-

pany, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3;j,2fi2 
Foods and rel ishes. certain named, M. A. Gedney 

Pickling Company_ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  :>5.2/'1 
Geari ng and mach inery. certain named, Chain 

Relt Co,mpany . . . . . . . . . . . . . .  , . . .  , . .  , . . . . . . . . . . . . . . . .  ;{5,2::i 
Kerosene, GUlldolti. Moss, Pel1erl1no & Company .. ;)5,2!i3 
Lamps and tlash llgbt powder therefor, tlash, lI. 

treatin almost every fonn of dIsease, 
and the Fortis Exerciser wi l l  produce 
the satne benefits as medical batteries 
a t  a fraction of their cost. '1"'his exer­
ciser will be found of incalculable 
benefi t to nervOllS and sedentary per· 
sons, as a stimulant that produces vig­
orous and refreshing 111uscular con­
traction without subseq\1ent exhaus­
tion, For headache, nervous weak= 
ness and exhaustion, i n s  0 m n i a ,  
rheumatism, neuralgia, and the many 
other complaints for which electricity 
is recommended, its effect is almost 
MAGICAL 

. B. Sbaeifer . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  , ' ,  . . . .  35,27fi 

The machine is perfectly construct­
ed, han<isomely fi nished. and will 
wear indefinitely. The life of the 
battery is a bout six 1l1Onths and it can 
be replaced for 25 cents. 

Send for descriptive booklet. 
PRICE,  complete with foot·plate, $7.50 

I f  your dealer don't carry itl w e  will send by 
ex press, prepa iel, 

T H E  B A D G E R  B R AS S  C O . , 
1 0  BROOK STREET, K ENOSHA, W IS. 

ExpeDmentaI SCience 
B y  GEORGE M .  HOPKINS. 

20th Edition Revised and Enlarged. 

9 1 4  Pages, 820 I l l ustrations. 

Price $ 4 ,00 in  cloth; $ 5 .00 in half morocco, postpaid 

'L1EIS is a book fun of 
interest and value lor 
'Teacbers, S t u  d e n  t s. and others who desire to imlJal't or obtain a practica.l knowledge of Physics, j his 8plendid 
work gives young and 
old sometbing worthy 
of thoug llt. I t has in­
ftuenced thousands of 
men in the choice of a career . It will give any­
one. you�g 01' old. in­
forlllation tilat will en­
able him to compre­
hend the great im­
provements of the day. 
lt furuishes sugges­
tiolls for hoU1's of in­
structive recreation . 

�end fOl' large I l I n su'at(!d C i I'culal' 
aud cOUlI.lete Table of Contellts. 

M U N N  & C O . ,  P U B LIS H E R S ,  
Office o f  the S C I E N T I F I C  AMER I.CAN. 

3 6 1  BROADWAY, N EW YORK, 

M.alt extract, Heissl er & Junge Company . . .  " . . . . .  35,25S 
}ledicines and remedies. cel'tain named pro-

prietary. I. 'Nisse . . " . . . . . . . . . . . . .  , . ,  . . . . . . . . . . . . .  :{.J.248 
MediCines. certain named. D. E. Wolfe . . . . . . . . . . . . . ;)5,24tl 
Metal polish. J. A. Wright & Company , . . . . . . . . .  " . .  35.2f)fi . Mi lk . bott led, S. 'V<\nzer & �ons . . . . . . . . . . . . . . .  " . . . .  35,259 
Milk products and producfs containing milk, National Nntrient Company , . . . . . . . . . . . . . . . . . .  , 35,2()() 
Oil. .ill uminating, \Vil bul'ine O i l  Works . . . .  , . . . . . .  35.2Ii4 Packing. coil. Bay CIty Manufacturing and l-tub-

ber Company . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . , . . . . .  R;j,2j;) 
Pens. certa.in . C. Howard Hunt Pen Manufactur· 

ing Company .. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3:'),247 
Pens. stub, C. Howul'rt Hunt Pe.n l'lanufacturing 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a5.24G 
Remedies lor certain named diseases. Smith· 

Gardner Compally . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  , . , �5,251 Remedy fur certain named disea�es. S. Seijas. . . . .  :�;'),2;iO Sheetillg's and ctrills. H, Norden .. . . . . . . . . . . . . . . . . . . . .  R5.245 
Shoes. J�a. P relle·Wi l Iiams Shoe Company . . . . . . . . . .  :15.214 
Shoes. certain named . ,J ohansen Brothers . . . . . . , . . .  3:1.240 
Silver polish paste. " Noval " Gesellschaft mit Bescllranktel' Haftung.. . .  . . . . . . . . . . . . . . .  Rr).2fi;'") 
Stovepipe. SCOtL & Com pany . . . . . . . . .  , i1;i.2tT! 
Tabler S, th!"'oat. 1{. \.y. Gardner. , . . .  , . . . . . . . . . . . . . . . .  Ho.25:? 
Ventilators for c/lim neys Hnd otber parts of 

buildings. Brandes & Kreutzberg • . .  , . . . . . . . . . . . . 35,2:4 

LABELS . 

•. Rest," for flour, II. s:.. I,esher . " . . . . . . . . . . . . . . . .  , "  7,8:)2 ·'CHI'bonated Celery ," for a beverage. Schone berger 
& Nubl e, _ . _ _ _ _ _ _ _ _ _ _ _ _ _  . .  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  7_827 

.. Egg Flake." for eug flake, Pure Food Company . . , 7,S:n 

. ' Lovelady·s Egyptian Dainties." for confection. 
ery , I,ovelady Brothel's . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,S.'m 

• .  Nutriol ��mnlsinll." for a medicine. Nntriol 
Chemical CompaIlY . . � . . . , . . .  . . . . . . . . . .  7.B2:i 

:: R���\����::,1���r \�\�i�;l�'ci!;l::·, ��
r
��

e
�e'Ji;l·i�·O;l:: . .  ' +:�§� 

" Saracen." for cigaret t es. I{nubel 'rob�lcco Com· 
pany .. . . . . . . . . . . . . . . . . . . .  , . .. , . . . . . . . . . . . . . . . . . . . . . .  , 7,SZIi 

. .  'rhe G l oria -MRlItle," for mantles for incalH1es· cent cas lamps, United Incandescent I.igllt 
0 4  T�?il�P:PJ'I:t.;I · ·  io� '  'i;o,:i " wiile: · ']ile'geill;e'im'e� 7.822 

.. u��t l§�:ci·ai:)j for ' c·i�·ai·s; ·G·ueilib·e�·& ·M�leil·er 7,82
9 

Company. . . . . . . . . . . . . . . . . . .  7,825 

PRINTS. 
" Elixir GUfliacol C o  . .  " f o r a  pharmaceutical prepara· tion, 'V. C. Alper� . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . 270 ' .  The Introcl llCl ion," for clothing. Schloss Brothers 

&, ('olTlpany .. . . . . . , . .  , . . . . . . . . . . . . . . . . . . . . . . . . " . . . . . 2GS " \Ve Feel! the \Vorlfl ," for flour, PIIlsbury.\Vash-
burn Flour ,\1 ills Company. . 2m 

A pri ll ff"ct (·OP'!o· of the specification and dr�lWin!! of 
all�� patent m the fore�wing iist. or any p :1tent in nrillt 
i�sued smr:e lSii.'). will be furn isberi from t,blS offiC'e for 
10 cents, In nrderi n!! nlease state the name ann number 
of the Datent desirea. and remit to ".\lunn oS:. Co,. 001 
BrOadway, New York. Special rates will be I?iven where 
a lar.l?e number of copIes are deSired at nne tim e. 

('�ll n clian Jlnle"'� may now be obtained by the 111· 
v€"luors for any of the lllventi ons named In thp fore� 
going 11St. provided they are simple. at a cost of "45 each, 
If complica�ed the cost will  be a little more. For fun 
instructions address Munn &; Co .• 361 Broanwny, N�w 
York. Other foreign patents may alao be obtained. 

DrERBROOKS �:�� American Made Pens anel the ISO Vart4ies. For Sale by all Stationers. Best Pens in the World. 
Works. Camden. N .  J ,  T H E  ESTERBROOK STEEL PEN CO. 26 J ohn SI . .  New York, 

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

T R A DE M A R K S  
D ESIGNS 

COPYRIGHTS &C. 
Anyone sending- a �lietch and description may quickly ascert.ain our oplIlion free whether all 

invention is probably patentable. Comlllunica· 
tions strictly conticlell tin!. Hfllldbook on Patents sent free. Oldest agency fo!' securing patents. Patellts taken t,hrnugb Munn &, Co. receive 
spccial noNce. w i th out charge. in the Sci�ntific Jlm�rican.-
;U�!���O�����yi l��r���f�g j��;�!�: ���;.��:.t $�i�� 
year ; four montbs. $1. Sold by all newsdealers. 

MUNN & CO . 36 : � ·�adway, N ew Yo rk 
Branch Office. ti25 F St .. Washington. D. C. 

I CE 
�l ACHINES. VOI'liss E,- - ;'",s, Urewel's' 
a,ll.d Bottlc.·s' il'lachi llcl·Y. 'l'H };� VIL'r�R 
M F G, co .. S99 Clinton Street, l\lilwauliee. Wis. 

i����� )TYPE W H E.ELS. MOOELS L EXPERIMENTAL WORK.SMALLMAGH1NOO NOVELTIES e. E.TC, NEW ":OFt STENCil WORKS 100 NASSAU S; N.T. 

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

E. V. BAI LLAR D .  Fox Bldg .. Frankl i n  Square , New York, ! EXllel't lH odel lU ah:i ng-. Establ i�!JecllRm. Wm,'rrnut-
w.

a
�a��·�gl�

i
�tt�

r \��\i,f��Z�o�1���:111�·���k�f �f�g:f�'uTJ�1i!�� $75 Month and Expenses; no experience 
need e d ;  position permanent; self-seller. 
PEASE MFG. Co., Stat'n lO, Cincinnatl, O. 

I N V E N T I O N S  P E R F E CT E D. 
Accurate M o d e l  and T o o l  W o r k .  Write f o r  Circular, 

PAR S E L L  & WEED. 1 2 9 · 1 3 1  West 3 1st St. .  New York. 

G R I N D I N G  M i llS ���r}d�� :,���nEn�: versal Eccentric Mil l .  Address J. 51. & G. F. SIlUP­
�O N , 2� Jtodney SU"Cel, Bl'ooh:lyn, N .  Y. 
'V A.'l'.rED-A m an capabJe of deSigning dies for speCial 
forms 10 be forged ill BulldoZf�r and under Drop Ham­mel', anf) capabl e  of clie si nking. 110 suitab le party 
steady employment. Give reference, nnd state expm i­
ence ancl wages expected. A dd ress Box 782, Marietta.O. 

W .• )1lmltW!.�lI� 
PATT E R N  A N D  M O D E L  M A K E R S .  

N O V ELTIES & PATENTED ART I C LES 
G R A N T  T O O L  POST G R  I N  D E R • • • •  �����:;C�ltl��t� CO;' tl:_a ct. Pnnc.hing- Dies. SpeCial Ma· 

Very useful i n  tool rooms a.nd machine sliops .. . . ",.slo v & lll o  .. 181tseneca St,.Cleveland.O. 
woere tbe quan L.ity of cylindrical grinding I . " u "  will not warrant the p U I'CII<lsill:,!· of an expen- T U RB I  N ES 

IlT �elld tOl' CIl"cn l al' Ill • 
sive univel sal grinder. Exnel'i : l . cntal \'V ork , . J � S .  L E F F � L  & G O .  
SlJeCi31 '1'001, ;\toclels, etc. Address �Pl"lllgfield, Olno, U. S. A .  

GRA�T 1\l} G .  CU., 1 S a  John �t,rl'ct, Brid"'Cllort, Coun. 

Exp erimental & Mode l  Work 
C'il". &; rt([1'ice .f1w'. \Vm. Hardam & Son.45-bl Rose St.,N. Y. 

,,, A 1\".rED for Export. to Germany. Standard Rol1� 
'" ANr.rED.-To purcbase a patent on Rurglal' Proof Top Desks rnadp. by tru�tworthy manufacturer. Apply 
Sa.fe work, sucb as screw 01' round duoI'. AclclJ'c�s to ER�rl'E R H EIN. Eisschrank Fabrik, l\1eblem a.. 
\,y, E. REA'llB, Daily Hecorcl BuilCling, Balt,imo l e. Mcl.  l_{_b_eI_- n_,_G_e_r_ID_a_l_ly_, _______________ _ 

The Ecl ipse Acetylene Gas Generator  
SIIUPLE, S A FE A N D  SAVING. 

Patents I I I  Un it(�d States and �'oreign Cuuntries. 
All rights for sale. Senj for i l lustrated cirrular. 
T H E  ECLIPSE GAS GEN ERATOR CO. ,  

LOCK BOX 274, INDIANAPOLIS, IND. 

FOR SAL E I -�atc�\�����)I�r�,,��r�� �r:p�3.n f�i���fl� 
own€rs'llot active nor conversant witll the business. A 
t horoughly ca.pable mau who would know what, and how 
to manufacture. with SOIllP- capital, can b uy this plant 
on very e<l:;Y terms. Address 
\-V A 'l'Elt'l'O\VN M FG. ot:O., \Vatertown, \-Vis. 

N GUN CA 'l'A L OGUE now READY. 

E Wi l l be mailClI on l'eceipt 

W ot t'vo-cellt stalnl). 

THE H ,  & D .  FOLSOM ARMS CO .• 3 1 6  B'way, New York, 

ELECTRICAL SCIENTIFIC NOVELTIES. 
i\lodels o f  Locomotives. Hai lways., Dynamos, J\iotors, etc. Safe, Practical, D U I"able. Most complete line in the world. Il lustrated booklet tells all about them, sent frec. 

'l'I-IE C A lt L I S L li  & F I N C H  CO.,  �33 East C l ifton Avenue. Cincinnati, Ohio. 

Where Canal Boats Ride on Cars. I S 3 0 S Sen d u , y?ur ,ddre" 
and we WII! showyou 

No r�ilro.ad in the United States offers as fi,ne an."op- a ay ure how tomake$3 a dny 
p .rtUlllty for stucly of I be O l d  canal tiy�tems nf the East \ .  ausolutely sure' we as the LilC kaw�l..nna Hai lroad. F'or miles its track Jol- fllrni�h the work and teach y O U  free yon wo;k in 
lows tlle olcl Morris and �sl'iex canal. buUt before tlJe the locality where you live. Send us your addr('s� and we will railroad was dreamed of, for the purpose of bri Il,�in:; explain the business fully, remember we guarantee a elear profli coal from the mountains to the great city of New ' ork' l of$� for ever,Y day's work,absolutely sure. Write at oncc . .-\. canal in a mountainous regi01l is a tbinl! of wOllder. EtOIA.L M.lN U fo'.&UTUIUNG CO., llo:x 354 •. l)etroit, Mich. 
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from time to time one of the old boats moving slow. I � ,  . • '9 . • �. I '  
l y  tbrough the limpid watels. with s le(�py mules for 
motive power, AUTOM OBILE  TRANSMISSION.  

Best variflble speed device. Write for catalogue. 
E:lI P I R E  IU O'l'OR W O R K S, 898 W ashington 8t., Una"J". N .  Y. 

, CompositlOll; in Llgnum B A L L S In Ivory up to 4 illch_ In 

pIp.. Birch. 80ft \Volld at I Vitro. Mahogany . RHrd Ma-
. any kind up to 12 inch , All.perfectJy round. 

I N V E N  T I O N  S pevelo) ed, Pl aced I U. A. !STEVEN S, 'l'oledo, Ohio. 

Designing S) ecial �lac h i n e�
� an.{a- H!�:::��i�i

.
ng. 1 VOLN EY W. MASON & CO., 

ERN E�T W,  G RAEF, Mech , E n g i neer. 2 5 3  B'way, N . Y ,  Frict ion P u l leys , C l utches & Elevators 
BIC I NCOM E  P R O V I � E N C E ,

_
R
_

. -" ---
be made GlVlNG

u!·���:�h�:_1�;\������1;'�� " Hawkins'  New 1 9 0 0  Catechism" 
atres wilh MO'I'ION 1'1t.,'Tunr;:s 
the new Gralllio·AmpIiJlhonf', 
iUUSICAL and 'ralkillg Corn hi· 
nation and Panoramie SI('re· 

Views, fiCU to !fi3UO 
WEl:K. Pleasant em· 

ployment and any runn ('an 
operate t h e m .  CO�II'I,I<:'n: OU1'­
.'(frS, includi ng Inrgf' l l lustrMed 

Ad,·ertlslng Bills (18x24), admission 
tickets, instruction boo!::, bu�i­

ness guidf'. etc., �39.GO and up, Most interesting and sen-
sationa.l subjects. just out. Will be sent C.O,D. subject 
to exami nation. Write for catalog'ue and eopies of I{'tlers 
from exhihitol'� who are ltl.\KING InG mONI<:Y with ol!rou�flts. 
KNTEltTAINltlEN'J' SVPl)LY CO. Dept. AA.56·58 51,b Ave. CHICAGO 

IlT Agents want.ed in foreign countries. 

OF 'l'HE STEAill ENGINE. 

P R I C E ,  $ 2 . 00 .  
Postnaicl t o  any address. A practical book on 

engine runn ing, valve setting, etc. Strictly up· 
to·date. Mouey refunded if not satisfactory. 
T H E O .  AU DEL C O "  63 Fifth Ave .. New York City. 

'TELEGRAPHY 
taught thoroughly. Total Co"t. Tuition (telegraphy and type· 
writlllg), bourd nnd ronIn, 6 Jnt)llt,h !ili '  cuur!<lC "q�2 • •  :un 
be rcduced one-hulf; grent dcmslIul for opcrator..-; school 
organized ISH. Catalog free. Dodge's IlIlIt itut(" Vlllpllral!<o, Ind. 

"The Working Rule of Every Tool " 
Whether ChN1P or costly, common Qr llt1C0111tn0l1, belong ng to eve-ry trade 
and profe�slon, lS exhaustively descrihed and accurately illustrated ill 

MONTGOMERY & CO.'S TOOL CA T ALOGUE 
the new. ullproved and reVIsed edition for lQOO. Printed from n�w type. 
with hundreds ot new pIctures ann explanations'of the latest tools manu­
factured lor every known purpose_ A book that all should have for refer-
ence and stlldy. Sent free by mail tor 2S cents, 

MONTCOMERY Ie. CO., 1 05 F U LTON ST •• NEW YOR K  CITY 



is to build tbe best 
-the SLitlldard of 
automobile g-ood­
ness. Every part 

pJ.·ice $1 ,200. �f
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in speed. safety. ease of bandling, ele£"ance of design 
and durable fin ish. 
T H E  W I N T O N  MOTOR CARR IAGE CO .. C l eve land . Oh io.  

Eastern Department, 120 Broadway. New York City. 

Standard Model 
I.Attest a n d  best steam 
carriat::e built. Ii'allow­
in:? i m provements : 
J .. i� hts witbout torch . 
�������1: 1��i

i��r a
u

d 
non-th rust d i f -' 
ferential, auto .. 
�1111:��

i
�)U��. Pc�i 1I:3�!IIfAiiI' 

water b e a t  e r 
s u. v i n f! 1:) per 
cent. fuel. Sirle draft and road track width. 'llwo pas­
sengp.r, $700. i.1'OUI' passenger, $l.(XXl. Get OUI' quotation 
on Steel Ball Bearine. Running Gears and Non-tbrust 
Differential. Prvmpt delivery. _ nOS'rON AU'rO .\10-
H I  LE CO. Office and Factory. BAIt HARBOU, M A INE. 

A U TO M O B I LE 
E X P LO I T A T I O N  

P A T E NTS 
C O M P A N Y. 

U N I. E RT A K t:8 :-Tht: manufacture of. AutOll10lJil(>s :ulfl l\l otor­
Cyt·l"s. The examination of AutoliloLilt: p:\tenU!. '1'0 enlist capital 
for the lle\"clopillelit. of inventions. 

F U It � I S I I  E� :-�pedalists to In:l.ke thorollg-h eX:\1'llinat.ions of 
pat�nls. Expt"rls to Il!st motors and ltutolllo],iles. Opporttillilics to 
Ul\'cntors to prt'sellt. properl\" Iheit propositions to COlIcel'llS willing 
to coosi.-l .. r :lIld to ulHlertake the same. 

J:J U R C II ASEtoo :-AII  meritorious patenL'I, l icenses flnd innmtion8 
rtdfltin� to nlotor.cycl�s, motors, �ears, :UltolUobiles and thdr parts. 

F. B. I I Y DE, Sl!cretary. 2, \V tll1nm St.. � cw Y ork. 

CHARTER ENG INE  

USEn A N Y  PLACE 
BY ANY O N E  
FOR A N Y  P U R POSE 

Fu EL-Gasoline, Gas, Distillate 
Statio naries. Portables. E n g i nes and 

P u m ps, Ho isters 
@"" State Your Power Needs 

CHARTER GAS E N G I N E  C O . ,  Box 1 4 B ,  STE R L I N G , I LL. 

Asbesto ­
Metal l i c  

Packings 
S H E ET I N G ,  GASKETS. TAPE and PISTON PACKI NGS. 

""'ill stand the bhrbest pressure for eitber st.eam or 
hydraulic work. rw- Write jor samples wnd price list. 

C. IV. 1'I!AI��I( Mm. CO., (Est. 1874), 88 Pearl St .. Boston, U. S. A. 
B R I ST O L ' S  

R ECO R D I N G  I NSTR U M ENTS. 
Pressure Gauges, Vacuum Gnuges. Volt­
metf'I'S, Ampel'emeters, Wattmeters, and 
'J bermometer�, make continuous records 
Day a:nd N'iaht. "ViII pay for themselves. 
Every instrument fully guaranteed and �� �:!t ��(L��:li�t!�j�jt!r' Send for Cinu-

o. Tho Bristol Company, Waterbury, C:onn. 
S I L V E R  lU E D A L  PARIS EXPOSITION. 

'l'he 30th revised and mnch enlarged edition of our 

CAT A L O G U E  O F  
Drawing Materials and 

Surveying Instruments 
is n o w  ready for distribution. 

K E U F F E L  & E S S E R  C O M P A N Y ,  
1 27 F U LTON S TREET, N EW Y O R K ,  N .  Y .  BRANCHES 1 CHICAGO. 111 Madison Street. 

ST. LOUIS, 708 Locust Street. 
Our goods are the recognized standard of excellence. 

JESSOP 'S  STEEL ������.Pt l"ll"'s. 1900, 
for Excellence in Q uality and \V orklnnl1 s h l l  •• 
NE W Y ORK O FFICE , 91 JOHN S'.I'REE'l'. 

" PERFECT BRA N D "  
Asphalt Ready Roofing. 

'l'be most durable and 
stron�est j!l'3veJ surfac­
ed ready roofing on the 
market, r e q u i r e s  no 
painting. and is cheap 
and lastinl?, A n y  f) n e 
can lay it over boards. 
tin or shingles. Also a full l ine of QUI' one, two and three ply Aspbalt 

and Con) 'I'ar ROOtiLlI!S. 
Write for prices and particulars to 

n.tO�� I N G  n E I· t\ R T �f ENT, 

T H E  C O R K  F L OO R  A N D  T I L E  C O .  139 Congl"C8!i Snect, BOSTON. llIASS. 

J titutifit �mttitau. 
C£he Dupliphone 

A talking- machine playing both small and large records. Combines 
two mach i Iles in one. 

PRICES { �r.�����:�i:c ])ul' • .'phone. _ - _ 
. 

_ =��:�8 
The Dupliphone Attachment 

Can be instantly applied to any Columbia Graphophone, 
A. '1'. Graphopltone, or Home Phonograph. By using i t, 
Concert or Grand Records can be perfectly operated, and 
running of small records not interfered with. 

Graphophone ()upllphone Attachment $ 1 6.00 Phonograph .. .. 1 6.00 
IllustTated Catalogues mailed 011. appl'ical'ion. 

HAWTH O R N E  & S H E BlE MFG. CO.,  Incorporated. 
297 Rroo.dway,:N. Y .  Citv, 604 Chestnut 8t., Philo.. 

Horns, Horn Stands, Cabinets and Talk ing .Machines, Supplies. 

, ""' r. P.(CURATEa.DAPlo!"�·uP']O' 1�1A DD"�ftf-RlIA1�URrArES 
. .' DateSh�1 . . RIND£ [·KBESLya[o·GtIL%O·ILW� 

OCTOBER 27, 1 900. 

A Racing Machine 
FORTY MILES AN HOUR 

if you want it, but we 
do not recommend our 
CUStomers to buy racers 
unless tbey are going to 
Dlake racing a businelSs. 
Our standard speed is ]8 
m iles pel' Dour on COUIl� 

try l'Oad�. We fu 1'­
nisb powerful dou­
ble cylinder. vuriable 

speed gaso l i  n e 
engines witb our 
carriages j ample 
power and strong ".����:::��!f!������ construction i e)e­� 
fi��

t
wg�::;�ns�r� 

Prospective buyers send for descriptive matter. lln­
Inediate delive]'y. No agents. 

T H E  HAYNES·APPERSON C O . ,  • KOKOMO,  I N D IANA. 

.������������*��*****�********����**�������. 

I: TEN=YEAR TEST. I 
�I' The follo wing letter fro m one of t h e  largest cement manufacturers In the " � 
�I' world p roves positively the marked s u periority of THE GRIFFIN MILL " � 
+ • for pul verizing either rock or cement c linker. :> + � 
+ • 
�I' A M E R I CA N  C E M E N T C O M PA N Y� " � 

O W N E: R S  OF' ::) �I' The Egypt Portland Cement Works. TIuJ Columbian Portl.a"a Cement Works. The Giant Portla'l1.d (',ment Works. .'� " The Pen:nsyLvanuL Portlund Cement Works. The Jordan, N. Y., Portland CemelLt Works. 
�I' Messrs. BHA DLEY PUI�VEI{IZJo:R Co. Eoyp'l'. PENN . •  August 25, ]899. "� 
�I" Oentlemen : Heplying to your inquiry as to what we think of THE GRIFFIN MILL, we will  say that the first G riflin "� 
� Mill used in grinding Portland cement was erected i n  our Egypt works ten years ago, where it is still in operation. Since :> �I' then, as from time to time we have built new works, we have equipped them all with Griffin M ills. We have now in opera· .'� 

�I' tion at our several works, thirty·seven mills. . . '. "� 
,Ve know all about the grinding machinery used in the various cement works in this country, but thmk t

.
he G rlflin :> �I' Mill superior to any other for grinding Portland cement and the raw material from which it is made. What we thmk of the .'� 

�I' G riffin Mill is Shown by the fact that within the last week we have I!iven you an additional order for more mllis. "� 
- Yours very truly AMERICAN CEMENT CO .• 

�I' • 
JOHN W. ECKEH�" President. "� 

+ • �I The demonstrated success of the GRIFFIN MILL for pu lverizing an refrac· I� 4i: .  tory sub�tances allows us to sel l tbem on tbeir establiBbed record . :WrIte us t ;:):  

�I" for names of manufacturers who are daily using them with perfect satIsfuctlon. "� 
�I' TH E BRADLEY PU LVERIZER CO. ,  Boston, Mass. ·'t 
+ • 
.������������������������������������������. 

d U S T P U B L I S H E D  
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of .tt lnvention 
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Nineteenth Century 
By EDWARD W. BYRN, A. M. 

LAR G E  OCTAVO. 4 B O  PAGES. 300 I LLUSTRATI O N S .  PRICE $ 3 .00 BY M A I L  POSTPAID TO ANY 

C O U NTRY I N  THE WORLD. HALF R E D  MOROCCO, G I LT TOP, $ 4 . 0 0 .  

Readers of the SCIENTIFIC AMERICAN a r e  aware t o  what extent it has devoted itself for more 

than half a century to chronic1illg the great inventions and d iscoveries of the present century ; and 

to worthily commetl1orat� the cOlTlpletion of the nineteenth century its publishers are about to 
bring out a scholarly and interesting volume which will prese11t ill con­

crete form the great Rcientific and engineering achievements of the cen­

tury. The chapters give a most comprehensive and coherent accollnt of 

the progress which d istinguishes this as the " golden age of invention," 

resulting in industrial and cbrnmercial development which is withont 

precedent. A chronological calendar o f  the leading inventions is olle of 

the important features of the book, enabling the reader to refer at a 

glance to the inventions and discoveries of any particular year. The book 

is printed with large type, on fine paper, and is elaborately illustrated by 
300 engra vings and is attractively bOlJnd. 

Every reader of the SCIENTIFIC AMERICAN should possess a copy of this 

unique and timely publication. 

The following Is a brief �l.'able of Contents. Chapter I-The Perspective 
View, II-Cbronology of Leading Inventions of the Nineteenth Century. 
UJ-J'be Electric Telegraph. I V-The Atlant ic ('able. V-Tbe Ovnamo and 
Its Applicat ion •. V I · 1'he ��Iectric Motor. Vll-The I1:lectric T,ight. V I U­
'rbe 'l'eleobone. l X-Electricity, M iscellaneous. X-The Steam Engine. 
XI-Tbe Steam Railway. X l i- Steam Nuvig-ation. X I U-PMnting. X I V­
'.I'be 'rypewriter. X V-Tbe Sewing- i\Jachine. X V T-'(1be I-t�aper. X VII- Vulcanized Rubber. X VIII­
Chemistry. XIX-Food and Drink. XX-Medicine. Surgery and SuniLatiflu. X X }-'rhe Bicycle and Auto­
mobile. XXII-'i"he Pllonograpb. X X I l I-Optics. X X l  V-Pbotol!raphy. X X V-The Roent.,en or 
X-Rays. X X VI-Gas I..�ighting. XX VII-Civ i l Engineering-. XX VIII- WOodworking. XXIX-Met,al 
Working. XXX-Fire Arms and Explosives. X X XJ-'l'''xtiles: X X XII-Ice Machines. XXXI lI-LiQuid 
Air. XXXI V-Minor Inventions. X X X V-Epilogue. 

A fuU Table of Contents, with sampl£s of iUustrations, is 'W1" ready ami 1"ilI be sent jree to an1l address. 

M U N N  & Co. ,  P U B L I S H E R S ,  
SCI E N T I FIC A M E R I CAN O F F I C E .  3 6 1  B R O A D W A Y ,  N E W  YOR K .  

Watches ! Watches ! 
If you wish to see the latest thing in 

Ladies' ,"Vatcbes, send for 
THE BLUE BOOK. 

Or if you are interest.ed in lllen's 
\Vatcbes, �end for 

THE REO BOOK. 
We will be glad to send either or both 

of tbese attractive books, fl'ee. 

'l'HE NEW ENGLAND W A'l'CH CO., 
37 Maiden Lane, 149 State Street, 

New York, N. Y. Chicago. IiI. 
Spreckels Building, San Francisco, Cal. 

Cracks • In Floors 
are um�i!!btly and unclean. G· R J P PIN'S 
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rious sbades, and is tough, elas­
tic, adbesive and nOlI­shrinkahle. l\Jakes tloors 
dirt, cold, fl.nd vermin 
proof. Ea8-ily a po 1 i e (1 . 
Average cost about. $1.00 
Qer room of :dX) s q  U U l' e  
feet. Booklet free. 

A D D ltESS 
GRIPPIN MFG. CO. , 

Lock Box L, 
N _E\\T A I� K .  � t.:\\' Y U H K  

( [{emit b y  Express o r  Post Office Money Order.) 

PAYS t o  write for our 2GO-page free book 
'I'ells how Dlen with sloa.1l capitAi can make money with II ':lIagic 

McALLISTER, Ilr��np
t
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WA N TED manufactured on roynlty, in linited �tutes 
and 'tr.n.l!lund. a patent.ed ",elf·exting-uishing Christ mas 
tree candle·bolder. Address BOX 1. Cnsbton, '"Vis. 

1:JATENT.-G52,121 For Sflle. B'"'st. n ilding M:lCbine fur 
sig-n and fresco painters. K. E'., B0X 77a, New York. 

ALL STEEL NAIL NIPPERS. 
T I I }� IUG I I 'j' 8 1 1 A I'E A:\' II M A n E  TO (;8E. 
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Heavy Nails, They -�_ 
Have No Equal.  

No . •  00. l ike cut, 4!JO . 
Incbes Long. PI'ice. ')'ii (!ents, wi th Leatber Case. 

m- Send jor Catalo(1ue oj otJle')" 1\twni,ctl.re Good:J. 
Emil  Forq u i g no n  Mfg •• Co" B 3 5  Broadway, New York. 


