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It is very gratifying to note the unanimou!lf",vor, 
with which the proposal to extend the tunnel to South 
Ferry and beneath tne East' River to Brooklyn ha.s 
been received. '.rhe necessary surveys for the extension 
to t he  ferry were made some years ago, and the sur­
VQys fOI' the tunnel beneath the river are now under 
way. 

From this brief survey of the situation, it  is evident 
that before the next century is fh'e years old, New 
York wil l  be possessed of a completely new syst.em of 
transit, which i,n location, capacity and speed will be 
umUl'passed in  any c ity of the world. With its easy 
accessibili ty, ample venti lation, and the thorougbly 
u p-to-d ate,electrical equ i pment tbat. will be put in, we 
are �anguine that it  will meet all the high expectations 
to whicH it has given rise in the people of th is city; 

...... . 
SOME NEEDS OF MODERN CHEMISTRY. 

NEW YORK, SATURDAY, MAY 26,1900., Our modern system of mechanics begins practical ly 
_ with the invention of means for measuring force and 

PROGRESS OF THE NEW YORK RAPID TRANSIT for calculating its effect u pon matter. Mechanics has 
TUNNEL. 

-
> not"alone profited by' the ,labors of Hehnholtz and 

Although seveml weeks have passed �ince the letting M�xwell ,  Robert Mayer and Joule�, the acilieveillents of 
of the contract for the construction of  the rapid tl'ans it  these physicists were also the means of elevating chem­
tuunE;1 j '� this city, it  was only on  Monday, May 14, that istry to the rank of an exact. science. Chemists were 
the actual excavation of the t u n nel.was commenced. compel led to retrace their  steps, to re-explore fieids 
If we bear in mind that this contract is by far the most which they thought bad been thoroughly in vesti�ated, 
costly of the kind that bas evel' been let to a single and to study old processes in the ligh t o( the new dis­
contractor, involving as it does the expenditure of  coveries. '1'he laboratory investigator was no  longer 
$35,000.000, and that the wbole t wenty miles of, the  content to measure on ly  the m atter at his  di sposal ; .he  
work had to be divided into sect ions, and a selection found it necessary to know how great was the force 
made of the mos,t reliable and capable from s cores of released or rendered latent by chemical processes. 
wou ld-be sub-contractors, the  present  status of the Thus it was that thermochemistry originated ; and 
work may be considered as satisfactory. thu>! the prophecy made by Richter one h undred years 

At the present writing sub-contracts have �n let ago, that chemistry was but ., a brancb of appl ied 
fOl' pl'actica lly tbe whole of the road, the section be- mathematics " was fulfil led. The gap that once sepa­
tween Thirty-third and Eighty-fourth Streets being rated physics from chemistry is now bridged: Our 
srill under consideration.  '1'he first two contracts to study of tbe phenom�na of dissociation and of disso lu­
be let covered the important preiiminary work of  t ion, carries us directly i nto the province of molecular 
loweri ng the Bleecker Street sewer'and diverting the physics. 

"
.0. 

' , , 

great sewer at Canal Street, whicb i<s being. prosecuted aut great as the st1;'ides have been which cbemistry, 
as rapid ly as the necessities of stl'eet traffic will  al low. ha� I�ade within the last half century; there sti'n .I·e­
A t  Bleecker Street the sewer is to. be lowered some .. m ai ns many a weary path to be pursued, '. Although 
twentv feet to clear the floor of the tunnel, while at, physi('ists have done much to clari fy the chemjst's con-,: 
Ca..nal

-
Street i t  wil l  be necessary to build practical ly a ception of matter and force, they have not told him, 

new sewel·. Hel'e the presen�' flow ,is tQward tlie�ud- all. 
, .  " . , 

son River, but as soon as the new work is completed, Those seventy elements ,which are daily used i n  the 
the sewage will  be discharged easterly into the East iaboratory, surely they are but the variant forms of a 
R i ver. single matter. We have but one force; and why 

Although the formal inauguration of work .took should there be seventy matters? That wonderful 
place .on March 24, in front of the City Han, whe,I1�he periodical law, with its p uzzling n u m bers, seems to 
fh'st spadefu l  of  . earth was turned by the, present con tain withiri.'itt.he meanso'f discovering the primeval 
Mayor, th�re �il l  be no actual excavation at the ,sfte matter .for:,whl�h ' chemilSt� have lqng be�ri seekin/r. 
mal'ked by the commemoration tablet. The spot The,.ola alchemist 'with iiis'theory of the tran'smuta­
chosen for the function of May 14 was at One Hundi'ed ti�n �(elementlj ag!lin lives ; ,but he is now a cheuiical 
and Fift,--sixth Street, w here the first actual digging of physicist, who, endeavors ilot �to con vert a bas6Illetai 
the 'tun�el is takin!t place. This pal·ticular section, into gold�'b:u f to PJ'9vethe existence of one form of 
whi�h extends from One Hundred and Fifty-fifth :to Du';'ttei : '''' 

, . . ,  . 

< ' , 

'

. 
One Hundred and Sixty-second St'l'eet, wil l  be 'exca- The mysteries of chem ical energy are also still to be 
vated b v  what is known as the  "cut and cover " unfatliomed. The forces which we have learned to 
method ; that is to say, an Open cut wi'll' be ml!-d�" in '�erve and to measure are phenomena of.a secondary 
which the steel-and-concrete floor, sides, and ropf of' . nature. , The cheiuical energy whose transforinatioDs' 
tbe tunnel  proper wi l l  be bui l t, t h e  material being give riseto"'tl1ese forces is still a puzzle to chemists . .  
subsequently fil led in  and the roa�w{loy,r�stored'to its' Instruments of���u,relne�t,can revea.l oniy the sum 
former condition. The greater part 'of the excavated total of this energy:hut not' the na�ure of the .intra­
road wil l  be built on t his system, there being on l y  'lIiolecula� ,chaI1ges which occnr. For ,this- reason' w.�­
about three and a half miles of straight rock tunneling-. have no"cl��r '�Oriception or numeric�l >ewression 

'
f�r 

The. location of the road with regard to the  surface the relation of �ch�mical energy to oth�r�f�s:�' in 
and th e nature of the material encountered is such other words, we have no'phffuical equivalent of work; 
that; contrary to the popu lar expectation, there will be We know that chemic!lol enel:gy is converted not only 
no use made of the shield which has figured so largely i nto heat, but  also into ligilt an d electricity. That a 
in the T hames tunnel and the various LOlJdon under- chemical work can be di l�ectly transformed into motion 
ground railways. These roads are bein!t constructed. seems also probable. 

" 

at a considerable depth below street grade, and largely' ' It cannot be for' a moment doubted that the prob­
in a bed of clay w hicb lends itself ad mirably to th 'e use' ' lem' of chemical energy and matter will eventually be 
of the shield. ln the New York subway, on. the ,other solved: 'When adequate laws shall have been formu­
hand,  w herever the road lies too deep fOl; cut and lated by the twentieth century investigator, we Illay 
cover work, the material is chiefly solid rock and the possibly speak of a" mechanical " or" kinetic" chem­
u se of the shield is not necessary. Even where the istry . which will be added to the l ist of exact sciel:ces. 
east side branch of the road passes beneath the Har- • , • , • 
lem River, i t  ill estimated that it wi l l  he more economi- TWO IMPOSSIBLE BILLS. 
caJ to' construct tbe tunnel  by sinking caissons-the There is a cel·talll sense in w hich it is true that none 
short distance, about 400 feet, beneath the river, not of t he bills presented for the consideration of Congress 
warranting the expense of s inking and driving a costly are so dangerous as those that are obviously impossible  
shield. ·  ' and sil ly. A vicious bill ,  or one that carries its con-

The methods of .construction used on the successive demnation visibly written across its face, 'if it possesses 
sections of ,the tun nel wi l l  be as fol lows: Cut, and but one favorab le featu re, is l ikely to receive sufficient 
cover f�OTri the present terminus at City Hal l  Park to debate to insuI'e its defeat ; but there is al�ays a dan-, 
Thirty-third Street ; tunne l  fro�Thirty-third to Forty- ger of the absolutely rid iculous measure slipping 
fi rst street; cut and cover from Forty-first to One through Congress because of, the very contempt 'and 
Hundred and Fiftieth Street, except the viaduct over neglect with 'which it is received. ' . 
Manhattanvillo and a short length' of tunnel at One In the latter class belongs R�presentative Chanler's 
Hundred and T wentieth Street ; tunnel from One Hun- biil to gra�t an extension of seven ye�rs' t� a p,atent 
dred a n d  Fiftieth to One Hundred and Fifty-fi fth for insulating ,submarine cables, wh ich was originally 
Street ; cut  and cover to One Hundred and Sb;ty- granted on the twenty-first' of May, eighteen hundred 
second Street" and tunnel to Fort George at about and s ixty-seven to one George B. Simpson, and, there­
One Hundred and Ninety-fifth Street. On the east fore, has now been an expired patent for over sixteen 
side branch tbere will be tunnel construction f�om years. 
One Hundred an" Fourth to One Hundred and Tenth Under the law which .wa!] in force !lntil the year 1861. 
Street ; cut  and cm-er to a, point across the H arlem all patents expired at 'the end ,of fourteen years, with 
Ri\'er at Gira.rd Aven ue; tunnel ,to Third Avenue; the privilege of renewal for seven years if the patentee 
nnd elevated

'structure from Third Avenue to Bron x could show that the difficulties, delays and costs of 
Park. developing his patent had been so grea.t as to pre-
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Yent him from realizing within the. fourteen year� a 
reasonable p l'Ofit from h is invention . . Under the law 
which went into effect on March, 1861. the life of a 
patent' was extended to seventeen years, that being 
considered an ample period of time to cover all possible 
delays in  developing the patent, and allow of its subse­
quent profitable operation_ The Commissioner of 
Patents cannot grant an extension except under a 
special act of Congress, and it is understood t hat only 
on most exceptional grounds will a petition for exten­
sion be entertained, the period of seventeen years 
being considered as a generous grant, and one that is 
j ust to the interests both  of the inventor and the 
public. 

The patent under consideration claims " the com­
bination of gutta,-percha and metallic wire i n  such 
forms as to fncase a wire or wires, or other conductors . 
of electricity wi thin the non-conducting substance of 
gutta-percha, making a submarine telegraph cable,  
etc. , " and one asks with considerable astonishment on 
w hat grounds renewal should be asked for such a 
patent. It surely cannot be that seventeen years was 
too brief a time in which to put into practi('al COID­
mercial shape the sim ple device which forms the Sll b­
je�t of the c laim, and as far as its commercial aspect is 
concerned,. the gutta-percba covered con(luctor is sug­
gestive, i n  the period covered by the patent, rather of 
ample profits than of the struggling' and poverty­
stricken in ventor. The only suggestion of a motive 
for the p'referrin g of this extraordinary request is found 
in the last provision of the  bill, . .  that the  benefits ac­
cruing from the  use of said patent shall inure solel y  to 
t h e  heirs of the widow." Possibly there is a motive of 
philanthropy behind this.measure ; but in any case we 
are certain that Congress will require 's()mething 
stronger than sentimental reasons before ,renewing a 
patent on a 'gDtta-percba covered conductor. 

The zeal 'of Representative Chanler for h is  constit­
uents is  quite eclipsed by that of Represt'nf.ative Un­
derbill ,  wbo has i ntroduced a bil l  for. the extension for 
seven y�ar8 of a patent that has yet three years to run.  
The paten t is  for an i m provement in ana lytical b.a lances. 
It wop.ld ' be. interesting tok,now what are thee !;1pecial 
condj'fions whichepabJe Representa�ive Underhi l l  to 
determine, tliree years before. a patent has expired, 
that its owner is entitled to seven more years ot,:pr�te'c­
tion'than are gran ted to the  thousands of ,contem­
porary applicant,s at the patent office. 

••••• 
THE POSTAL SERVICE IN THE TIME OF QUEEN 

ANNE. 

The postal service iii England in ,the t ime of QU�Q 
Apne was not as rUd'imentary as might be supposed. 
Tn�re were siX great offices in London for taking in 
letters, and there were 600 smaller ones in different 
pill'ts of London for the conveni�nce of cQrrespondents. 
The penny post. was started in 168.�hbY an upholsterer 
nained M.llrJ;ay. The �ervicersfe'l�s to have been an ex­
cel lent one, and even bundles weighing a pound c�)Uhl 
be sent, provided that the bundle was not worth 
more tban tensnillings. 

' 

Articles·of value cou ld  be sent if an. account of them 
was given at the office. In 1711 an act was passed 

,abolishi�g the penny post. They were taxed with the 
rates and �ta.i.lIped wi th  the mark of the general post 
office and the rate was 1 shi l lin!! per ounce for parcels. 
Letters could be carried 80 miles for two pence; letters 
mOre 'than 80 mi les, three pence and six pence. A letter 
to Du blin cost six pence single, and double letters Ol1e 
shil l i ng, and one shil l ing and' six pence an ounce. For­
eign postage was not very expensive. In 1705, fOl' i ll­
stance, a letter of a single sheet could be carrieil to the 
West Indies for one shilling and three pence, and. in  

. 1708 Mr_ Povey �stablished a foot post Cllrl'y i ng iettel's 
in the London district only, for half a penny ; it wa� not 
long, however, before the postal authorities stoppf'd 
him. 

• 1., • 

TEXTILE MANUFACTURING IN THE NEW SOUTH. 
BY I. A. STEWART. 

The growth and development  of the South in in­
dustrial enterprise during the past decade has been 
phenomenal. and its advancement in texti le  illdust . r ies 
must be regarded as a natural and a national de\'elop­
ment. The South. i� stands to reasoll, should be pa.r-

, ticu larly interested I'n ever�thin� perta i n ing to tht> 
growth of cotton and in cotton prod ucts.' A� th.e chipf 
source of th'e world's supply of ,raw cotton ,  the southerll 
section of the United' States has hel� ,1\ u nique and dis­
tinctive,piace. it looks now as i f  i t wouid also earn 'prf's, 
tige as a. cotton manufilChiri';lg stronghold. '  Th;)llgh th; 
South built its first cotton w'ill about the sallie Year 
in wbich 'Sam uel Slater laid the fQ,l1nda!,i()�s of. New 
England's magnificen t textiie indu'stry, no noticeable 
advance was made unt i l  recen,tlY. Now South Caro­
lina ranks second only to Ma.ssachusetts in the' n u m· 
ber of ber spi ndles., . Nortb Carolina contains more 
factories than Sout.h Carolina, thougb her plants a\'er!lge 
smaller, and Geor/ria and Alabltma are rapidly follow­
ing :the lead ,of  the C�rolinas. 

There are twb chi�(;'d'vantllges in t.he Soutb for cot­
ton manufacturing: Proximity to the IOUl'ce!! of sup­
ply of raw wa.teria.l and an abundance of cheap labor. 
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The value of these requisites to I!uooessful industrial 
enterprise needs no exposition. In addition to these 
pri me advantages, are claimed cht'ap mill sites, low 
taxes. cheap building material, cht'ap fuel, a low rate 
of li ving expenses. and present freedom from labor 
agitation. 

It  is the tardy, bllt now general, recognition of these 
t'conomic advantages which has brought about the 
prt'st'nt general awakening of industrial movements in  
the'South. 'l'he growth has largely taken place within 
the past five years. In textile manufact.uring. as has 
been indicated, the gain is prodigious. While there 
\\ere 7, 160. 000 spindles in Massachusetts at the begin­
illl: of 1895, there was no State south of Mason and 
DlxOl�'s l ine with 1,000,000. In 1898 both of the Caro­
linas had over one million apiece, with Georgia close 
heh i nd. From 1996 to 1898 the number of !Spindles i n  
Massachusetts had increased only 1� per cent.; but 
SOli th Carolina had made a gain of 26 per cent. In Ala­
hama the  increase in the number of spindles for the 
'all le time was 36 per cent. ; Kentucky. 17'35 per cent. ; 
Arkansas, '16'43 per cent. ; .and North Carolina, 13'12 
pE'r cent. The increlll!e in both the Carolinas for the 
decade ending 1896 was over 300 per cent. During the 
('lIrrent  year mil ls a.re being rapidly erected and the 
development contiriues on a colossal scale. It is esti­
mated that the increase in the price of raw cotton to 
nearly 10 cents a pound had added almost $200,000;000 
to I he available wealth of the Southern people in a s in­
gle season. It .i s  evident that this accretion of wealth 
llemands investment. The Southern capitalists are 
putting their money into new factories as the bestpos- . 
s ible outlet for surplus capit.al. It has been stated that 
E'Very Southern cotton mill is making over 15 per cent. 
on its capital. In many cases. it is declared, the profits' 
for 1899 ran up to 75 pllr cent. , and there is a certainty' 
that this prosperity will be exceeded d uring the present 
yt'ar. 

Perhaps in no section has the Southern movement 
been VIewed with l ivelier interest than in New Eng­
land. the citadel of the cotton industry. In the large 
cotton centers of Massachusetts and Maine, the manu­
facturerR ha\Te claimed that a reduction in  wages was 
nel'essary to enable thelll to make goods in competition 
with the low wages and long hours in  the South. In 
New England nearly uniform laws respecting hours of· 
labor, and employment of children make the condi­
tionsulOre equal in  the competi tion of these S tates. 

However, although a healthful competition may 
arise, no serious antagonism is anticipated between the 
industrial interests of the North and South. 'rhe out­
come will undoubtedly simply be that the entrance of 
the South iuto the arena of cotton manufacturing wil l  
bring about a readjustment of producing centers. It 
is aptly pointed out that as our textile manufacturing 
grows, i t  is  fast becoming separated int.o distinct 
classes. each class starting about some special place. 
Thus Fal l River leads in the manufacture of prints. 
Providence is the center of the worsted industry. New 
Bedford sets the standard in  finer white cottons, and 
Lowell in coarser goods. New England as a whole is 
com i ng year by year to finer counts. As long as no 
other part of the United States was engaged in manu­
facturing coarser goods, New England retained her 
grasp in  that field. leavi ng the finer makes to foreign 
looms. But each year sees a finer product /J'om New 
England looms. Climatic advantages over the South 
in the way of the essential degree of humidity will 
always be in favor of New England. This fact seems 
to relegate to the Sout.h the coarser products. for 
which humidity is not so necessary. The rapid per­
fecting' of humidifying apparatus. however. is mimin iz­
ing to some extent the clilllatic disadvantage of the 
South. 

The commercial interests of the North and the South 
are too interrelated to become antagonistic. The 
Southern mills are wisely welcomed by the broad 
m inded New England mauufacturers as notable addi­
tions to American industries. The Southern move­
ment is providing a direct stimulus to pational pro· 
duction. It is worki ng prilllarly as a lever in: educa· 
tiona. progress in promoting schools for training tex­
tile workers and skilled craftsmen and desiguers to 
produce the finer and more valuable products which 
wi l l  in the future more and more constitute the out­
put of Northern looms. 

If no other proof were at hand to show the . advance 
of .cotton manufactures there. the consumption of cot­
ton,in the Southern States would reveal the fact: In 
1891-2, 686,080 bales of cotton were used in Southprn 
mills. In 1894-5 th is amount had increased to 862,838 
bales. In 1898-9 to 1,413,928 bales. North an d South 
Carolina are now �sing 50 per cent. of their cotton 
product. The 75,000 spindles in operation at Colum­
bus, Ga .• have j ust been i ncreased to 100.000 and the 
30.000 bales of cotton required to 60,000 bales. Local 
III i l l  men are thus displacing the dt'alers. and what has 
beep successflllly accomplishlld in the Carol inas is 
rapid ly becoming a fact in Georgia as well .  With the 
growth of manufact.uring and con8eqllen t increase i ll 
the consumption of raw materil!.l will  come the demand 
for ",reater prod nction of cotton. It is well held that 
the South could produce two bales of cotton for every 

one now marketed. The real relief to the over-supply 
of cotton products would. of oourse. corne from the 
opening of foreign markets. Commercial expansion is 
in the air. Our export trade already shows the trend 
in this direction. The increase of manufactures is 
fifty million dol lars greater for 1899 than the amou tit 
for the corresponding months in 1898. 

Attention is called to the fact by a recent writer that 
only one- third of the cotton grown in the United States 
(which in 1898 reached 10,000.000 bales), has hitherto 
been used in this country. The other two-thirds has 
been shipped to England, Germany. France. Russia. 
India. Japan and other countries. We have bt'lln ship­
ping three billion pounds of raw cotton at from 5 to 7 
cents a pOllnd w hen we might have exported manu­
factured products worth 15 to '25 cents a pound. The 
British exports of cotton goods i n  1896. aggregated 
5.218,248.600 yards in a year. American exports were 
only 281. 211 ,521 yards. The qMi'y naturally is sug­
gested, "Why may we  not hope to manufacture our 
entire cotton product and export only manufactured 
product 1" 

It is evident to the thoughtful onlooker that thE' 
rapid development of tex t i le man ufacturing in the 
South does not necessarily involve its decrease in New 
England or in Great Britain. The ever-growing de­
mands of the world furnish new indllstrial marts' to 
conquer. An d industrial progress in the South can 
only be regarded with satisfaction in v iew Qf the 
emancipation it is calculated to bring to that sel'tion 
through the nobility of well-requited labor. 

• •• • 

THE HEAVENS IN lUNE. 

BY HENRY NORRIS RUSBELL. A. ••• 
June, as wel l as May. is favored with an ecl ipse VISI­

ble in America, but it is one of far less importance than 
its predecessor. While on May 28 the moon i nterposed 
itself exactly between the earth and the sun. on June 
12 the earth is so far out of the direct l ine joining the 
sun and moon that only TTlrrrr of the moon's d iameter 
falls within the shadow. S ince. however, the earth 
hides most of the· sun from parts of the moon near the 
shadow's edge. the darkening of the mOQn's southern 
limb by the penumbra will be easily seen. though it 
will require instrumental llIeans to detect the tiny 
notch in the limb, due to the true shadow. 

The circumstances of the eclipse are : 
Moon enters penumbra Jnne 12, 8:15 P. M. Eastern standard time. 
Moon enters shadow " •• 10:24 P. :M. ,. " 
Moon leaves Shadow •• •• 10:81 P. M. 
Moon leaves penumbra June 18,12:17 A. M. 

The earlier part of the eclipse is therefore visible 
only in the 'East, as' in the West the moon has not risen. 

THE HEAVENS. 
The Milky Way, inconspicuous for the l!lst few 

mont.hs. has returned to the eastern sky by the middle 
of June. Along its course l ie sAveral of the most eMily 
recognized of t he stars and constel lations i n  sight-the 
irregular W of Cassiopeia  in  the north, the cross of  
Cygnus i n  the northeast, Altair, marl�ed by a smaller 
star on each side, in the east. and Scorpio in the south, 
identified by the fiery Antares, and t.he long curved 
stream of stars sweeping south ward and forming the 
tail  of the monster. West of the Galaxy, near Cygnus. 
is the brill iant Vega. and about as far from the zenith 
on the opposite side shines Arcturus. Ursa Major, Leo 
and Virgo are the most conspicuous ornaments of the 
western sky. 

Vega. Arcturus and Antares offer a striking contrast 
in color. the first being white with a strong tinge of 
blue. the second yellow and the third red. This d if­
ference, beautiful as it is to the eye. becomes far more 
i mpressive to the mind when we know that these three 
stars are good examples of the three classes into which 
the spectroscope divides the vast majority of all stars 
observed, and that there is good reason to believe that 
they represent three different degrees of stellar tem­
perature-the white stars. as might be expected. being 
hottest, the yellow intermediate, and the red coolest. 
So these three stars present to us at a. glance types of 
three stages in the l i fe history of a sun-displaying at 
one time conditions separted 'by countless ages in the 
gradual cooling down (or perhaps warming-up) of a 
single star. 

THE rLANETS. 
Mercury is evening star throughout June, but is too 

near thEl'sun to be seen in the early part of the month. 
It travels rapidly eastward among t.h e  star!', passing 
frOID. Taurml through Gemi ni into Cancer, and at the 
end onhe Inonth is eaMily visible 'in the evening twi­
light. setting about an hour and three-q'larters aftllr 
simst't. 

' 

Ven us is also an eVt'ning star in Gemini .  approach­
ing the snn all through thEl month. and losing bright­
ness as its crescent becomes narrower, in spite of its 
steady approach toward the earth. On the 21st it is 
in conju nction with Mercury. 'being a little over 20 d is­
tant. and affording a particularly good 'opportunity 
for those unfamiliar with the latter planet to rE"cognize 
it. By the Elnd of the mouth Venus sets less than an 
hour later than the sun. and is no longer conspicuous. 

Mars is morning star in Aries and Tauru!!, rising 

about two hours earlier than the sun, but is sti l l  faint 
and distant. 

Jupiter has j ust passed opposition and is by far the 
most conspicuous object in the Southern sky. His 
satel lites are easily seen with a field-glass, especial ly if 
its power has been doubled by placing both the COIl­
cave eye-lenses in the same tube, (which must uSllallr 
be lengthened with cardboard to allow for the change 
of focus). With such an arrangement the cresceut, 
form of Venus, the d isk and satell ites of Jupiter. alld 
the elliptical outline of t.he ring of Saturn may all be 
seen. as well as the larger cra.ters of the moon. 

The study of the motions of Jupiter's satellites from 
night to night is interesting. The two inner ones 
move so fast that it is d ifficult to identify them without 
reference to the figures given in the Nautical Al mauac. 
The third satell ite which is the brightest of the four. 
wi l l  be east of the planet on the 2d. 9th. 16th and 23d and 
west on the 5th. 13th,' 2O'th and 27th. The fourth and 
most distant reaches its eastern elongation on the 3d 
and 20th and its wpstern on the 12th and 28th. 

Saturn is in Sagittarills. rising about 9 P.M .• on the 
1st and 7 P. M. on the 30th. It is  in oppositiori on the 
23d. and the northern side of its rings is seen 'at as 
favorable an angle as possible, but it is so far south 
that the time during which it is far enough above the 
horizon to be observed is shorter than usual. 

Ura.nus is in: Scorpio. about 4�0 north and 2�0 east 
of. Antares, and is barel y  visible to the Ilnaided eY6l. 
Neptune is i n  Taurus. It is i n  conjunction with the slln 
on the 17th and is too close to it throughout the month 
to be seen . 

THE MOON. 

First qnarter occurs on the night of the 4th. full 
moon at the time of the eclipse' on the 12th, last quarter 
on the evening of the 19th. and new moon on that of 
the 26th. 

The moon is farthest from the earth on the afternoon 
of the 5th, anq nearest on the evening of the 18th. It 
is in conj unction with Jupiter on the afternoon of the 
11th. with Uranus the same night, with Saturn on 
the afternoon of the 18th, when an occultation is visi­
ble in  Europe, with Mal's on the morning of the 24th. 
with Neptune on that of thjl26th, and with Venus and 
Mercury early on the mornings of the 28th and 29th 
respecti vely. 

COl ll ment on the results of observation of the total 
eclip�e is necessarily delayed till next month. 

Princeton University Observatory. May 16. 1900. 

THE EMIGRATION TO CAPE NOME. 
An attempt has been made by the transportation 

companies �nterested in Alaska, and particularly' ill 
Cape Nome travel, to' approximate the probable emi­
gration to tile latter port for the coming season. and the 
conclusion is tbll.t the-.estimates of 30.000 or 50.000 per­
sons made. by,aanguine observers will hardly be 
reached. There are, at this time. fifty�eight steamers 
of all classes charted for Cape �ome. to sai l before June 
1.  The capacity of all  these vessels is not beyond 15.-
000 travel�rs. and probably- not more than 13,000 will 
take passage on. the first trip. 

As far as learned, every steamer has been sold up; 
but, as is al ways the case. many persons wil l  defer the 
trip and await further advices before making the un­
certain venture. 

It is estimated that 5,000 tickets have been sold from 
San Francisco and 8,500 from ports of Oregon and 
Wash ington. If all of these are used. the full capac­
ity of all vessels now chartered will be appropriatt'd. 

'Estimating at 2,000 the nu mber of people who 
wintered at Cape Nome. and the same number COIII­
ing from other Alaskan points added to the 15,000 esti­
mated to arrive from the States, would give 19,000 as 
the number l ikely to be found on the peninsula by 
July 1.1900. 

The early arrivals are likely to experience great 
hardship in landing. In 1899 the ice disappeared on 
June 21st. How those who arrive about the 1st of 
June are to land is a problem of infinite d ifficu lty. 
The steamers will delay not a moment, and landing 
over the ice will be accompanied by great exposure an'd 
wany uncertainties. The fatality is likely to be great. 

The subsequent voyages will be eminently easy. 
The crowd is out of the way and the difficulties of land­
ing will all disappear. 

• leI • 

SIR WILLIAM H. BAILEY. of Sale Hall (England), ha� 
pre!!lented a meteorological clock t:> the ne w Sale Pari •. 

This un iqlle gift will indicate the time on a large d ial. 
whi le at the sanle time the mechanism of the clock wi l l  
actuate a drum. upon which there will be  recordt'tl 
the flllctllations of the barometer, the direction of the  
wind, the rainfal l. and variations of  temperature. The 
diagrams will constitute weekly records. The clock i s  
a. great improvement upon any existin� time piece of 
its character. It is to be ert'cted in the Joule Memorial 
Tower, which has been erected to cOlllmemorate thE' 
fact that Dr. Joule. who discovered the mechanic:II 
equivalent of heat, and who was also one of the grear­
est investigators of the age in physical science, J'esideu 
for several yeal's in Sale. 



.&. IDU.LL AUTO.ATIC - ELECTBIO AIB-PUIIP. 
A very simple and effective electric air-pump for pur­

potJeS requiring only small pressures, has recently been 
introduced by the Auto-Electric Air-Pump Company, 
of 38 Cortlandt Street, Manhattan, New York city, 
whieh p u mp is notewortby for the ingenious mechan­
ism em ployed in automatically breaking the circuit 
when tbe pressure becomes excessive. 

Air is forced into a supply-tank by means of an air 

ELECTRIC DRIVEN AIR-PUIIP FOR LIGHT SERVICE. 

compressing cylinder 3 inches in diameter with a stroke 
of 3 inches, tho! piston-rod being provided witb a slot 
which receives a pin projecting from a gear wheel, 
driven by a pinion on the shaft of the motor. Tbe 
piston is reciprocated as the gear- wheel is turned. The 
current used is derived from an ordinary 1 10-volt elec­
tric light circuit. The motor is of one-sixth horBe-pow­
er and requires slightly less than one ampere. 

Tbe automatic regulation device consists of a small 
branch-pipe connected with the air-supply tank and 
provided with a spring-pressed piston or plunger, the 
rod of which is designed to operate a heavy tumbler. 
In its normal position the tumbler serves to depress a 
pivoted lever carrying at one end a carbon contact, 
which, when in engagement with a similar, lower, 
fixed, carbon contact, completes the circuit and causes 
the pump to force air into· the tank. Should the 
pressure become excessive, the plunger is forced up­
ward against the tension of its spring ; the plunger­
rod gradually l ifts the tumbler so that it falls back 
on the other, upturned end of the lever, thereby rais­
ing the contact, breaking the circuit, and stopping the 
pu mp. When the pressure is reduced, the spring re­
fll!'DS the plunger ; the tumbler falls back to its ori­
!.dllal position , thereby depressing the contact-end of 
the lever, completing the circuit, and starting the 
pump. A set screw is provided, whereby the tension 
of the spring can be so regulated that the circuit can 
be broken when any desired pressure is attained. 
Once started, the pump operates 
automatically, without requiring 
any attention whatever. 

The small size of the appara­
tus-it occupies barely a cubic 
foot of space-naturally adapts 
it to a great number of uses. -
Physicians have very success­
fully employed it in connection 
with atomizers. I For airbrush 
artists and photo-engravers it is 
particularly serviceable ; for it 
gives a continuous pressure wit h­
out exertion, leaVing the hands 
and feet free. The operation of 
dentists' instruments, the pump­
ing of ale or beer, the driving of 
clocks, the inflation of bicycle 
and automobile tires, and the 
pro\-ision of power for every 
ki n d  of small motor, are pur­
poses which it admirably serves. 
l'he cost of operation is small ; 
for the current used is about 
equal to that required by a 
sixteen candle-power incandes­
cent lamp. 

••• 
THE reclai ming of unhealthy 

districts in Palestine is being 
attem !)ted by the planting of 
imptense eucalyptus groves ; in 
one place there are three-quar· 
ters of a mil lion trees. 

SROULDERING CAR 1'0:& LEVELING AND TRI:aUnNG 

ROADBED. 
A large part of the labor of the section gangs which 

keep in order the 200,000 miles of track in this coun try 
is -devoted to the work of leveling and trimming the 
roadbed and preserving the proper width, level and 
610pe called for by the standard cross section of the 
road. Ordinarily this work is done by hand labor, ana 
it requires a considerable amount of work and an ac­
curate eye to preserve that evenness of cross section and 
level which are necessary if the track is to have a 
thoroughly finished and first-class appearance. 

By the courtesy of Mr. Frank Barr, the assistant gen­
eral manager of the Boston and Maine Railroad, we 
are enabled to illustrate a machine which is designed 
for performing mechanically and cheaply the work 
which hitherto has been done by hand. 

It is known as a.,pdbed shouldering and leveling 
car. It was built at the Concord shops of the Boston 
and Maine Railroad, early last season, and has now 
been in very successful operation for over twelve 
months on the various lines of t.he company. 

The machine consists of a specially cotistructed ft.at 
car, of 70,000 pounds capacity, to the fraQling of which 
tbere are attached, one on e.ither sia-e, two massive ex­
tensible wings, which may be folded back aga inst the 
sides of the car, or thrown out to give a maximum 
reach of 12  feet beyond the outside of the rail. The 
wings, which are of very strong timber construction. 
carry a vertically adjustable cutter, with a steel knife 
attached at its lower edge. In one type of car, the 
cutter is raised and lowered by IDeans of a 10-i nch air 
cylinder, which is bolted to the framing of the wings; 
but in the car shown in our illustration, the same duty 
is performed by means of a rack and pinion, the rack 
being secured to th J cutter and the shaft which carries 
the pinion being carried on the wing. In the former 
C8.8e, one man is sufficient to raise and lower both wings, 
while with the rack and pinion, two men are necessary 
for each wing. 

The operation of the car is very simple and is well 
illustrl!oted in onr enlrraving. The cutters are lowered 
to the proper level, with their cutting edges adjusted 
to the desired pitch of the embankment, and, as the 
machine is drawn forward by the locomoti ve, i t forms a 
perfectly regular and even slope or shoulder on each side 
of the roadbed. The car is used for a variety of pur­
poses, among which may be mentioned the following: 

Leveling the sub·grade for a parallel track; widell­
out a fill,or grading for additionaltr�, i ll which 
work, by extending the wlngs. gravel or�hf;!r luaterial 
can be leveled otl to a width of 12 feet orillore froUl the 
track, and to any desired depth not eXlleeding 18 iuches. 
The car is also used for weeding and cutting ditches on 
either side of the roadbed. In doing Its special work 
of shouideri ng, it in particularly effective, judged from 
the standpoint of appearance, as it leaves the shoulder 
with lines exactly parallel to the rail, w hether it is 
working on a straight or on a curved track. As a re­
sult, not unly is a uniform cross section obtained but 
the drainage \1' th" track i s  greatly improved, and a 
large amount of .• shimming" is avoided d uring the 
winter months. 

As compared with band labor, - the machine has 
proved to be extremely economical, and the saving in 
cost of labor being estimated at 85 per cent. As an in­
stance it may be mentioned that a SO-mile section of 
the Boston and Maine Railroad was trimmed w ith the 
car in four days; w hereas the same work, if done in 

SROULDERDlG CAB 1'0:8 INKxING ROADBED. 
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the same time, would have required the employment ot 
375 men. As it was, the working force required, in 
addition to the locomotive, consisted of a train crew, 
a foreman, and four men. 

••••• 
Alcohol Obtained frOID Wood Electrolytically. 

A new process has been devised in France by Magnier 
and Brangier tor obtaining alcohol from wood by an 
electrolytic method. It is not, however, the methylic 
or wood alcohol which iii obtained, but ethyl alcohol. 
The idea of the process is to transfer the cellulose 
of the wood into de,xtrine, glucose, and flnally to 

PUIIP ARRANGE]:) FOR PHYSICIANS' USE. 

alcohol ; this is accomplished by electrolyzing under 
pressure the wood fiber, this having previously under­
gone a suitable treatment. The wood is reduced to 
small fragments and is digested for two hours at the 
boiling point in a vat�containing milk of lime, to which 
it certain proportion of chloride of l ime is added; 
toward the end of the operation sulphuric acid is added 
in sufficient quantity to c-ive a slightly acH reaction. 
The matter is transferred to another tank and heated 
to the boi l ing point w ith sulphuric and phosphoric 
acids in the proportion of two per cent; after several 
m inutes, when the attack is considered sufficient, the 
mixture is introduced into a closed vessel and treated 
at a temperature of 1500 to 1600 C. The transforma­
tion of the cellulose into drextrine and finally to glu­
cose takes place with great or less rapidity according 
to the temperature of the operation. The matter is 
then submitted to the action of an electric current, 
which renders the saccharine matters susceptible of 
fermentation under the action of appropriate ferments ; 
it is then placed in fermenting vats, aud a certain pro· 
portion of albuminoid substances added, and after the 
process is completed, the resulting alcohol is obtained 
by distillation. This method of operation is said to 
give very successful  results, and different fibers, such 
as straw 01' vegetable stalks m ay be thus treated. 

.... 4 .... 
The Dunes of Gascony. 

The dunes of Gascony are most remarkable. They 
rlse, in one case, as high as 290 
f�et and very frequently rise to 
130 feet over a belt of several 
miles wide and 150 miles long. 
Near the sea the ridges lie north 
and south, parallel with the 
shore. Further inland they 
trend east and west, parallel tr 
the prevailing winds. Fields 
'and forests were b uried and th{, 
villages were overwhelmed by 
the advancing sand;  mouths of 
!Streams were blocked and la­
goons were pushed inland, in­
vading and drowning fields and 
villages. Now, says Science. 
after many years of ., experic 
mental effort and nearly a cen­
tury of systematic work, the 
advancing dunes have been ar­
rested. A half artificial dune or 
dike runs along the beach with 
a very gentle slope to the sea. 
Here the wear of the winter 
storms must be repaired during 
the succeeding summer. Next 
follows a - protection zone, 1,000 
to 5,000 feet wide, covered with 
stunted firs and bushes where the 
first strength of the sea wind �s 
expected. Then comes the great 
artificial forest of flrs and oaks. 
under whose cover the invasion 
of the dUne has entirely ceased. 
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COUNT VON ZEPPELIN'S AIRSHIP. 

Moored in the Lake of Constance, near Manzell, is a 
h uge 'house, 472 feet long, in which an airship is now 
nearing com pletion, which is the embodiment of the 
most daring and ambitious plan ever conceived to 
solve the problem of aerial navigation. Withi n this 
floating workshop Count von Zeppelin has for months 
superintended the construction of his dirigible airship, 
by far the largest which has ever been b uilt. 

Von Zeppelin's ship consists of a colossal aluminium 
frame, 416 feet in length, 38 feet in diameter, which, in 
cross-section, is a t wenty-four sided polygon. The 
cross-sectional area of the balloon-body is only 1114'72 
square feet, and the entire air-resisting surface, pro­
jected u pon a vertical ,plane; has an area of 1 188·87 
square feet. 

T he frame is com posed of aluminium trellis work, cov­
ered w ith a fabric of which the upper surface is composed 
of pegamoid, and the under surface of silk. A netting 
of ramie fi ber, which covers all the metal contruction, 
protects this double envelop fro m inj ury by t he w ire 
framework. The body of the bal loon is divided into 

� titutifit �lUttitauc 
1) = 6 ·5 V 1�7 = 8·12 m. (80·6336 ft.) per second. 

In this calculation we have not cOllsidered factors in 
favor of Zeppelin's airship, such, for example, as the 
form and rigidi t,y of the resisting surfaces, the lateral 
arrangement of the screws at about the height of the 
cen tral point of reHistance. 

'I'he question nat u l"ally arises : How great must be 
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Fig. l.-END VIEW. 

formula. applicable to the problem is that of Ritter 
von Loessl, which reads : 

8 
R :: - F 1)� sin a. 

g 
In this equation R = resistance of the air to an i n­

clined s urface ; g = acceleration of gravity (980 ·94 centi­
meters per second) ; F = the area of the surface in 
square meters ; V = the relative velocity i n  meters per 
second of the resisting surface in air ; a = the inclina­
tion of the surface to the horizontal . Roughly subs t i ­
tuting von Zeppelin's q u an tities i n  Von Loessl's for­
mula, we obtai n :  R = -llr • 110 . 82 sin 80° = 352 kilo­
grammes w i n d  pressure. Hence we obtai n for the energy 
necessary to d rive the ship at an approximate speed of 8 
meters per second, 352 X 8 = 2816 kilogramme- meters 
= 20868 ·73 foot pounds, which d i vided by 550 gives 
approximately 37 horse po wer. 

In this com putation the favorable form of the nose 
has not been considered.  Since in the Renard-Krebs 
airshi p the calculated horse po wer was fou nd to be 
considerably in excess of that actually required, von 

seventeen com partments, each of 
which is designed to contain a gas­
bag. Of these compartments, fifteen 
are 26 feet long. and the remaini ng 
t,wo 18 feet long. The gas-bags are 
likewise protected from inj u ry by 
ram ie netting. Above and below 
the front: portion of the balloon 
body and at each side of tht' rear 
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Zeppelin is j ustified in assum i n g  
t h a t  32 horse power is amply suffi­
cient for the purpose of propulsion. 

The weight of both motors is 
1,430 pounds ; the hourly consump­
tion of fuel, about 26'4 pounds. 
Since the ballast of the airship will  
consist entirely of water, the cool-

portion, rudders are located. '  The 
two four-bladed screw-propellers 
are mounted at each side of the 
balloon-body, at a height approxi­
m atel y equal to that of the center 
of air r�sistan ce. Each propeller 
has a diameter of 8 '77 feet, and a 
� p e e  d of 1, 100 revolutions per 
m i n u te. 

. 

The meri t  of this compartment 
construction is evident enough . 
A l though it i ncreases the w-(light 
considerably, it tends to preserve 
lon gitudi n al stab i l it.y ; for the shift­
i n g  of the gas caused by oscillation 
of the longitudinal axis is confined 
to very small spaces and is, there­
fore, rendered almost inappreciable. 

Car aDd Motnr Platform Car a.od Motor 

Fig. 2, -SIDE ELEVATION OF THE AIRSHIP. i n g-water need not be added to 
the weight of the motors. The 
total weight of Von Zeppelin's mo­
tors is therefore reduced to 45'54 
pounds per horse power hour. The 
driving shaft, as shown in Fig. 5, is 
geared to two diagonal shafts  
which drive the propellers. 

The balloon body of von Zeppe­
lin's airs h i p  will contain 1 1 , 800 cubic 
meters (399059 ·5 cubic feet) of gas 
and will consequently have a Jift­
ing capacity of 10 tons. From cal­
culations which have been made, 
the total weight, including the crew 
of five men, w i l t " proba bly be 10,000 
kilogrammes (9 tons), leaving 1 ton 
as a remainder.  The actllal figures 
can be given only after the ship has 
been tried . Six and one-half feet below , the 

balloon b ody, and rigid ly connected 
therewlt h ,  is an al uminium plat­
(orm or bridge, 301 ·76 feet long, con­
necting two al u m i n i u lll cars, each 
contai ning a 16 horse power motor 
a n d  a 28'778 gal lon tank. holding 
sufficient benzine for a run of ten 
hours. Beneath the airship a rope 
is suspended (omitted in Fig. 2) 
upon which a sl iding weight (220 

Fig, S.-TESTING THE KOTOBS OF VON ZEPPELIN'S AIRSHIP. 

The motors, as shown in Fig. 3, 
were subjected to very severe tests 
on a boat 36 feet in length, 6% feet 
i n  beam. With the rearmost screw 
alone r u nning at 1, 100 revolutions, 
the boat was driven along at the 
rate of 6·8 miles per hour. With 
all three screws running, a speed 
of 9 '8 miles was obtained. Each 
motor used 13·2 po unds of benzine 

pounds) is carried, which can be adjusted to keep the 
s h i p  in properl ongitudinal trim. 

Com paring . the e\'er-memol'able airshi p  of Renard 
and Krebs, which 

the power to drive a vessel w ith the 110'449 square 
meters (1188 ·87 square feet) IllaximulU cross sectional 
area of von Z�ppeli n'8 airship ! The most trustworthy 

per hour. And since each benzine tan k will h ave a 
ca,pacity of 132 pounds, the ship can sail for ten hours. 
At the previously mentioned speed of 8·12 meters pel· 

second, 288 kilo­
meters or 179 m i les 
will  be the norm a l  
radius  of t h e  sh ip. 
But s i nce the l i ft� 
i n g-capacity , is 
sHch that 800 to 
1,000 ad d itional 
pounds of benzine 
c a n  be carried, 
t h e  s h i p  c a n  
readily journey 
f r o  III thirty to 
forty h o u r s, so 
that its rad i us wi I I  
b e  considerably 
i ncreased. 

had a maximu lJl  
c r 0 s s sectional  
a r e a  of 595 '225 
square feet, with 
v o n  Zeppelin's 
ballooll, we find 
tpat the c,ross sec­
tional area of the 
latter is 1'95 times 
greater. The ex­
perimen ts of Re­
nard - Krebs and 
of T i s  s. a n d  i e r 
proved that the 
actual velocities 
attai ned by air­
sh ips were pro­
portional to the 
c u b  i c roots of 
their motive pow­
ers, acting u pon 
the same cross sec­
t ional area. For 
It crvss - sectional 
area of  lOU square 
meters, 29 H. P. of 
the total 82 will 
be available for 
von Z e p p e l i n's 
bal loon ; in the 
airship of Renard 
and Krebs. 14'87 
H. P. were neces· 
sary for a speed 
of 6 ·5 meters per 
second. H e n c e  
the actual speed 
of Von Zeppelin's 
airship will be : 

Fig. 4.-PARTIALLY ENVELOPED FRAMEWORK. I'ig. Ii.-INTERIOR OF A CAR, SHOWING THE 16 HORSE 
POWER BENZINE MOTOR. 

The airship is a 
balloon, with al l 
the fau lts and all  
the merits of a 
balloon ; but it is  
also a flying ' ma­
chine. The great­
est difficulty in its 
n avigation will  be 
t h e  preservation 
of its  stabi l i ty i l l  
the air, a task 
w h ich requi res a 
constant allow­
ance for the losses 
in gas, shifting of 
t h e  load, a n d  
effect of w i n  d 
pressure. These 
are matters w hich 
are of the most 
,· ital importan ce 
to the aerial navi-



gator. The man who will guide von Zeppelin's airship 
will in a measure be the plaything of natural forces 
which at present lie without the province of h uman 
experience. He must be cautious ; for he must learn 
by actual practice what he does not already know. 

It is evident that the loss in gas for seventeen balloons 
will vary. So long as this loss is equal in both halves 
of th� airship, or so long as this loss is compensated 
[or by throwing out  ballast or shifting the sliding 
weight, stabi l i ty will be preserved. But it  is clearly 
necessal'y that in  each car a man should be posted 
whose d uty it should be to maintain the stability of 
the vessel by jealously watching the gas-bags. The 
j udicious use of a horizontal rudder would correct the 
errors due to the inability of the two men to work in 
unison. 

• • • • • 

BORAX-OLD AND NEW METHODS OF 
PRODUCTION. 

In the United States the annual consumption of 
borax is about 12,000 tons. Prior to 1864, consumers 
were dependent upon E urope for their supplies. In 
that year the deposits in Cal iforn ia, wh ich were dis­
covered in 1856, yielded 24,304 pound�, which sold at 39 
cents a poun ll .  With the � nCl'eased production price, 
declined somewhat, so that in 1872, the year the Nevada 
deposits were d iscovered, prices had fal len to 32 cents. 
The production for that year was 280,000 pounds. 
In 1873 supplies from Nevada and from the new 
San Bernardino County deposits, recently d iscovered, 
brought production u p  to 2,000,000 pounds, causing 
prices tv decline to 2# ce nts. The succeed ing year the 
production was dou bled, with prices declin ing to 14t 
cents. From that year to the present, production 
h as stead i l y  increased, with some interruptions, un til 
the maxim u m  of 1899 has been reached with prices 7 
0ents a pound. The lowest price ever known was i n  
IB87, w h e n  borax sold a t  5%; cents. T h e  Dingley 
tariff not on ly  cut off foreign importation, but raised 
the price of the native product from one to one-half 
cen ts a pound. 

The high price prevailing in 1872 stimulated the 
search for new deposits, and, in that year, Teels borax 
marsh near Columbus, Nevada, together with Rhodes, 
Columbus, and Fish Lakes, aU in the immediate neigh­
borhood, were located and promptly developed. The 
supply was largely increased from these fields. In  1880 
the largest deposits of all were discovered in the lowest 
depression of Death Valley. The Amargosa bOl'ax de­
posits, with the Monte Blanco borate mine of this sec­
tion, are of enormous extent and fully capable of sup­
plying the world for an indefinite ti me. These mines 
are located in a region the most forbidding, remote 
from tho railroad and offering  almost unsurmountable 
difficulties in the reduction and marketing of thei r pro­
duct, but their richness and extent, compared to all 
other fields , soon caused them to be regarded as the 
principal source of supply for the fut ure pl'Oduction of 
borax in the United States. 

The early production of borax was by dissol ving 
crude borate of l ime and applying heat. 
The l iquor was drawn off and the borax 
al lowed to crystallize. Fuel was pro­
cured from the pine forests of the neigh­
iJoring mountains, and, to sOllle extent, 
frolll the roots of the mesquite. 

Frolll the borax marshes in Death Val­
ley to the nearest railroad point was 165 
lll i les. Over this distance all suppl ies 
for the camp as well as the lllanufactur­
ed borax had to be hauled. The wagons 
used for this purpose were the· largest 
vehicles ever made and carried 20,000 
pounds, taking t wenty-four horses to pul l  
thew. They traveled about 17 miies a 
day, and were com pelled to carry a tender 
for water as well as feed fOl' the stock. 
Springs of water were wide apart, and 
each j o urney was but a repetition of 
hards h i p  and adventll l'e. Many tragical 
tales are told of sanguinary fights be­
tween teamsters and tramps of the road, 
of men dying from h eat or becoming 
insane from thirst. This method of 
marketing the product was extremely ex­
pensive, and the constant decline in  
prices that accompanied increased pro-
d uction would have stified the industry, 
had not the discovery of val:!t deposits of borate of 
lime in the Calico Mountains, and only about eleven 
m i les from the railroad, opened up a new and perma­
nent supply and in quantity sufficient for whatever 
demand might be ma:le upon it. 

Until the discovery of deposits of borate of lime in 
the Calico Mountains, borax had been a product of tlie 
marsh and of methods the simplest, admitting no im­
provement in meohanical appliances. An entirely new 
era opened with the discovery of borate of lime in 
stratified rock formation. Thenceforward the indus­
try was transformed into a proposition akin to that of 
quartz mining and allo wing an abandonment of the 
necessarily rough methods of the marsh system of pro­
d uction. 

J tituiifit �mtrita •• 
Mechanical ingenuity superseded the wasteful agen­

cies of the past and allowed the introduction of econom­
ical met,hodl:! of manufacture and an adaptation of 
scientific principles. For hand labor was substituted 
mechanical appliances real izing certain results and 
greater purity of the product. 

Borate of lime as mined at Calico is found in strata as 
well as in chambers sometimes as large as a house. 
The shafts are driven 600 feet below the surface, where 
the deposit is extracted in the same way as quartz. 

At Calico 2,000 tons a month are produced frOID the 
mines. Here it is loaded in cars, and by means of a 
branch railroad, eleven miles in length and owned by 

GRINDING CRUDE BORATE OF LIME . 

the company, it is hauled to Daggett and tnence tinds 
its way to tidewater on San Francisco Bay. 

The great wagons of the desert are thin!!:s of the 
past, and the saving of expense of the 160 mi les haul­
ing has presel'ved an important industry from suc­
cumbing to the cheap labor of overcrowded Europe. 

The works employ from 400 to 1 .600 men.  The crude 
borate of l ime is first passed through rock breakers 
and is then ground to the fineness of flour by means 
of rolls and burr stonel:!. It is then, with a small  pro­
portion of carbonate of soda, thrown into a digester, 
where under heat, pressure ,and agitation the existing 
affinities are Gompletely d ivorced. The carbonic acid 
unites with the l i llie, w h ich yields boracic acid, the 
latter with a small portion of soda and the result is 
borax in solution. The liquor is then drawn off into 
:tanks, where the borax in crystallizing attaches itself to 

PACKING BORAX FOR SHIPMENT. 

small steel rods and hooks altogether like. great sticks 
of rock candy. The sediment contained in the mixing 
tanks is composed largely of sand and dirt with con­
siderable borax mixed. The deposit is passed thl'ough 
a fi lter press, which presses the dirt and allows the 
borax liquor to pass away to be utilized again. Re­
peated over and over again, the last remnant of borax 
is finally secured by this process. 

The uses of borax are extending year by year. The 
Illeat purchasers of the coun try are the largest consum­
ers, absorbing 6,000,000 pounds and over annually. 
For . . mechanical I!urposes the demand is constantly 
increasing, but it is in the domestic consumption of 
borax that the expectation and hope of the industry 
is centered. For a hundred different demands of 

MAY 26, 1900. 
household economy the advantages of borax as an ad. 
junct of the kitchen, laundry, nursery, or toilet, as a 
sanitary agent of value and even as a medicinal quan­
tity, has been found of such positive value as to insure 
a constant and increasing element in the world's ne­
cessities. 

• • • • •  
Seedless Oranges. 

Twenty-fi ve years ago there were no seedless, or 
navel oranges grown. A few oranges were raised i n  
Florida, b ut ihe bulk o f  the supply came from the 
Mediterranean, and the fruit was expensive. Tho ··an­
nual yield of California oranges was! less than five car­
loads. Now the ann ual orange yield in California is 
u pward of 15,000 carloads, and the total amount in­
vested is now something like $43,000,000, whi le twenty­
five years ago it was only $23,000. The i ntroduction 
of the seed less, or navel orange has caused these 
changes. It has revolutionized the orange industry of 
the Umted States, drawing 13,000 men out of ot he l' 
pursuits and h as transformed vast areas of sun-bakod 
land in California into beautiful orange groves. The 
New York Sun recently had an interest ing article on 
this subject, from which we derive our inforllJation. 

The first seedless oran�e trees were i n troduced in 
1872 through the efforts  of Will ia lll F. J udson, U u i ted 
States Consul of Bahia, B raz i l ,  who heard from tho 
n atives of a few trees i n  the swamp on the  north ban k 
of the Amazon, some sixty miles inward, which had 
no seeds. It  seems that even in those days there were 
Consuls who were interested in scient ific matters, and 
could foresee the economic value of a discovery of thIS 
kind. He sent a n ative up the river to get some shoots, 
and bring back some of the fruit. Several of the  
shoots were packed in moss and clay and were sh ipped 
to the Agricultural Department at Washington. 'rhey 
did not excite very much attention at first, but the 
n ext year Mr. Horatio Tibbetts asked the.Agricultural 
Department for speci mens of fruit and shrubs suitable 
for experimental propagation in  Southern California . 

. Among other things Mr. Tibbetts obtained the four 
surviving orange t ree shoots froUl Brazil. They were 
shipped to Riverside, Cal ifornia, and were i mmediately 
planted. Even here the shoots appeared to have had 
bad luck ; one died of neglect and another was 
chewed up by 11 cow. Five years passed and the two 
surviving trees come into bearing, and in  the winter 
of 1878-79 they bore sixteen oranges of the seedless 
variety-the first ever grown in North AmeriCl\. 
Specimens were shown to orangemen and fruit growers. 
At first they were sceptical as to whether the trees 
would bear ann ually such fine specimens. The second 
crop was awai ted with gr'eat anxiety. There was 
about a box of oranges in the second year's .crop and 
they w:ere even better than those of the flrst crop. Mr. 
Tibbetts was sure that there was a fortune in the nflW 
variety of oranges. For two years he experimen ted 
w ith propagating trees from shoots and cutting from 
bis two seedless trees. His attempts were a failure, 
h l 1 t finally he hit upon a scheme of budding frOID the 

seedless navel trees upon the seedling 
trees. Experi ments along that line were 
successfu l, a l ld  it was found that a bud 
taken from one of the t wo Ti bbetts 
trees and grafted i l l to t i r e  bark of a seed­
ling tree would gro w to be a l i m b  which 
would grow seed less Ol·allges. The origi­
nal orange branches were then cut away 
and the tree thereafter bore only the new 
variety of fruit .  Work was carried on in  
earnest i n  the willter of  1882 and in the 
fol lowing year the demand for buds was 
so large that a dozen frequently sold for 
$5 and $1 each was finally not con�idered 
excessive for a good bud. A fence wal:! 
b u i lt around t ire  two trees to protect t lwm 
and a year or two latter the orallge t rees 
that had been propagated from the t w o  
original trees began t o  bear a n d  thpy 
furnished tens of thousands 9f navel 
buds, wh ich were as good as those from 
the two original trees. The ind ustry has 
grown unt i l  now no one th i n ks of pl ant­
ing seed l ing oranges, and tens of thou·  
sands of seedling trees have been budded 
into navel orange trees, and there a,re 
many navel oran!!:e groves in the re!!:ion 
which have yielded net profits of from 

$250 to $300 an acre a year. Riverside has grown from 
a hamlet of less than t h irty American inhabitants  to a 
prosperous town with 14,000 population. It is the great­
est orange prod ucing locality in the world , 16, 000 acres 
of the land being devoted to it. The average ann u al 
shipments of the oranges from Riverside are 1 .600,000. 
boxes. 'rhe Riverside citizens are now urging that the 
t wo trees which were the source of this prosperity, be 
removed to a, public park and suitably protected in  
order that they be kept for the next generation as 
an ooject le�son. No visitor is allowed to take any 
flower or fruit into the orchard for fear of the scale. 

• • • • • 
IN many post offices i n  England sealing wax is melted 

and kept in a liquid state by electric current. 
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Selence No'e •• 

The bust of the late Prof. Egleston and a bronze , 
tablet wil l  be given to Colu m bia U n iversity by the 
studen ttl of the School of Appl ied Sciences . 

A book i nd ustry exh i bi tiou w i l l  be held at Gothen­
burg from July 15 to Septe lll ber, 1, lIJOO. I t  i s  ex pected 
that the exhi b i t iun wi l l be of great i nterest, not on ly  
t o  printers, b u t  also to the  publ ic a t  large . Rare and 
u n ique books, pr ints, etc. , w h ich are of va l ue especi­

a l l y  to pri nters wi l l  be sho w n .  'l'he exh ib i t ion wi l l  
b e  the first of i ts  k ind ever held in  Sweden and  con­
tributions fro lll foreign co un tries are expected. There 
w i l l  be a printing office i n  operation an d if poss ib le, 
it is intended to i l lustrate the progress of art by ex­
h i b i t ing a printer's shop of the m i d d l e  ages and a 
paper factory prod ucing hand-llIade paper. 

The  ecli pse of the sun of May 28 w i l l  be visible in 
Europe about 4 o'clo,",k P. M. i n  Spai n and Algeria, 
but t h e  time of the ecl i pse , w i l l  be very short, on ly  2 
lU i l l u r es 14 seconds in the  most favorable loca l i ties. It 
w i l l  ue on ly partial at Pari s  and th l'oughout the rest 
of France. The Rl'tronomers who are to observe the 
ecl i pse have taken al l t h e  necessary measures' to obtain 
good results. The Astronomical Society of France has 
seu t  t wo exped i t ions t o  the regions  of total ecl ipse ; one 
of t h t'se wil l  be installed near Al icante and the other 
in Algeria. Besides the American expedition u n der 
Messrs. Percival Lowel l  and Todd, several English ex­
ped itions will be instal led in Spain and A lgeria , 

We have already discussed the excavations of the 
Roman Foru m .  Signor Gi acomo Boni descr i bes a most 
interesting scient ific d iscovery. This is that ' the 
sacrariu m of Mal'S was an actual and �enu ine  sacred 
seis lIl ic observatol'y, the shocks of earthquakes being 
registered by the osc i l lations of spears . .  The spear/i kept 
in  the Regia were venerated as the weapons of the 
mythical father of the first king and founder of Rome. 
'rhe s pears were wooden rods with metal poi nts, a n d  
they were i n  themselves objects of worship; It i s  not 
know n whether the spears wel'e suspended so as to 
register the slUal Ie!lt osc i l lation , but it  is  certain that -
their vibration was cons i dered as a forerunner of, dis­
aster_ The oscil lations of the spears were registered i n  
classical writings as in  Li vy : . .  Hastre Martis motre," 
the date is 570 A. U. C. S i m i lar i nstances occur for 635, 
650, 654 and 657. In the s lUall group of the Regia, tbe ' 
temple of Vesta, the sacred ' well in the int�rvening 
way were assembled, and not al l of them by chance. 
A l l  con nected w ith those natural phenomena which 
most i lllpressed prim iti ve man, earthquake, fire and 
lightning. Professor Bon i 's most interesting paper 
is 'publ ished in the current SUPPLEMENT. 

The International Conference for the protection of 
wi ld  animals in  Africa recently began in London and 
was  opened by delegates from many countries. .  Con­
certed action is necessary in order to obtain an' inter­
national agreement to restrai n the extermination of 

many of the Ulammals, birds and fishes ' hi f\frica. It 
is useless to preserve w i ld animals in one part of Africa, 
w h i le they are ki l led off in neigh boring distrIcts by 
persons claiming to be cit izens of'- other Europpan 
States, so that an international agreement is sought 
for. It is needless to d wel l upon the unnecessary 
slaughter of elephants, rhinocerose!:1, h ippopotam i , the 
larger kind of antelopes, etc. , since t l�e Ca:pe' · Clllony, 
the  Boer States, and the Rhodesian territories have 
been opened up to colonization. The establishment  
of large reserves l i ke Yellowstone P a r k  i n  th e Uni ted 
States is  advocated , w here wi ld ammals can . be al­
luwed to lead their natural l i fe. T h e  experiment  has 
been tried on a smal l  scale with  considerable suc­
cess. In a n arrow strip of forest cou n try on the south 

coast, the Government of Cape Colony preser ves some 
herds of elephants. Ten or twelve of these large re­
serves w i l l keep a l ive, for a time at least, the strik ing  
types of animal  l i fe i n  which Africa is so extraordi n� 
ari l y  fertile. 

Switzerland has not Ulany feathered songsters, but  
those that do exist are careful ly protected, not only by 
law, but by the fostering character of the people, 
particular ly  the German·speaki u g  people of S w i t zer­
land. In northern Italy bird l. i I l ing is an epideuJ ic 

and this spirit  has spread over the S w iss- Ital ian ,can­
ton of Ticino . As the seasons come and go the S wi!:1s 
b i rds lIlake their  pi lgri mages south and in go i ng and 
returning cross the land of north ern Italy,  an d  the 
Swiss canton of Ticino, and they are mercilessl y p U l'­

sued by hunters of . al l ages and  all classes. On t h e  
Lake of  Maggiore i t  i s  esti m ated that a t  least 60, 000 
teatherE-d songsters are trl<.pped and k,il Ied' ev�ry year, 
and in the regions al'Ound Bergamo and Brescia many 
m ili lons are slaughtered to satisfy the d emanqs of 
tables and of the m i l l i nery establ ish ments oftbe world. 

Oue of the schemes is to cover the l i m bs of trees with 
b i rd l i llie so that they b"cOlne h e l p l ess captives if they 
stop i n  their flight for rest or for food ; h u n d reds are 
often captured by this  simp l e  !lJeans. During the past 
year the border pol ice otTicino capt ured and destroyed 
13, 000 bird traps set to imprison the weary li tt le  flyers. 
Now, however, exce l lent laws are being  en forced and 
the song birds of  S witzerland may yet survive the at­
tempt to exterminate them. 

Eu&lneerlug N ote •• 
Acetylene gas seems destiued to play an important 

r61e in the i l luminating world i u Spain. Large n u m­
bers of generators are already i n  use. 

Ven ice has been selected as the spot for a modern 
s h i p b u i ld ing p lant. The works will be erected on the 
island of Sant ' E lena at the eastern end of the city. 

A rai l way is to be 'constructed from Damascus to 
Mecca in order t hat pi lgri ws way be saved frow a sea 
voyage. I t is proposed that the line shall be built by 
soldiers. 

Irrigation is of the utmost hnpOl·tance in Persia, as 
cultivation d epends upon it, an< l  water is extremely 
dear. It has be.en suggetlt ed that aI· tes ian well man u­
facturers w ight  fi n d  an exce l l e u t  open ing once that 
the success of these wells was assured. 

It is suggested that i t  w i l l be profitable to try the ex­
periment of llsing gas engines for driving  sh ips, the 
gas being generated on the ve�sel itself. Coal will  be 
roasted in retorts aboard the ship i n  order to drive off 

. the gas for the engi nes. The coke thus  produced, says 
The Electrical World wou ld furni sh  the fuel n eeded to 
roast the coal. The purpose of the experiwent which 
is to take place is to ascertain whether the saving of 
weight of the gas·prod uci ng plant arid gas-consuming 
engines over the ord i u ary plant of steam boi lers and 
engines, and the sav i n g  of space are sufficient to wal'­
ran t the adoption of a new system . 

According to an
' English Consular Report, oil  en­

gines are rapid ly ad vancing i n  favor in Palestine, for 
the purposes of d raw i n g  water from the deep wells to 
irriga.te the orange gardens. H i t herto the water was 
pumped hy an ima l power. There was a l arge water 
wheel, and from fOU l' to eight m ules were required to 
revolve ' it, accord inl!' to the size of ' the ' w heel. 
Not only was th is' a very slow and laborious ul ethod , 
but it was very expensive costing about two dollars a 
day. It has been found that with an oil  engine of six 
horse power it is possible  to pump double the quantity 
of water that was previously raised by eight mules 
whi le the average expense is about  the saine, s i nce the 
engines consu m e  about n ine gal lons of oil  &. day. Un­
der these circumstances it  has been fou nd far more eco­
nomical to use an oil engine upon the large plantations  
tha� to  em ploy animal power. 

The arrival last weel,; at the port of New YO'rk of the 
twin-screw steamshi p  . .  Grosser Kurfurst, " after her 
maiden trip across the Atlantic, is the latest evidence 
ot the remarkable acti vity wh ich is being shown by the 
North·German Lloyd Steamship Company. This ves­
sel is a represen tative of that rapidly increasing class 
of t ransatlantic steamers wh ich com bi nes large freigh t­
carry i n g  capac i ty with an extensive accom modation 
for passengers, The rapid growth in  th e s ize of mod­
ern steamships is show n  by the fact �hat had this ves­
sel corne to New York some half dozen yearlil earlier than 
she did, she would have been the largest . steamship 
afloat. She is  560 feet lo n g and 63 feet i n  beam, with' a 
grO!ltl measu rement of 13, 000 tons and a displacem'ent 6f 
20,000 toris. Befortl beiug p lac"d on the Atlantic route 

" she was gi veli an extensi ve trial by I;leing sent on the 
round tri p to Austl·al ia. , . 

The Chemi ker Zeitu ng examines the question of pre­
serving the  hlil Is of vessels 'from corroslOn. The essen-

. tial cond i tions of t ile  preservat i ve coat to be appl ied 
are that it should protect against a l l  corrosion , the sur­
face shou ld  be smooth, to avoid fri ction, and it shou ld 
d ry rapidly, so as to al lo w two coats per day. In the 
case of new steel cruisers, the black scale m ust be taken 
off by aci d  before applying the paint, as otherwise this 
wi l l  fal l off with the scale and l eave the  metal bare. 
The best process is that of Rahtjen,  using a sol u t ion of 
shel lac i n  alcohol ,  with w h ich is i ncorporated a l i ttle 
oxide of  iron and a smal l quantity of l inseed oil  to give 
elasticity. The fi rst coat ser ves to p rotect the metal, 
and a second is  given of the same com position, to which 
arsenic and mercury are added. This  is designed to 
pre\Te nt the adhesion of marine vegetat ion,  o w i n g  to 
the formation of chloride of mercury u nder the action of 
the sea-water upon the mercul·Y.  This  pai nt  dries 
rapid l y  and several coats may be appl ied per day, The 
d i sad vantage consists in the fact that on ly  a smal l  
quant ity of  merc ury can be incorporated w i thout at­
tacking the shel lac, and that t he lattel' is sl igh t ly solu­
b le, so that the presel'\Tative valne is di m i n ilshed in the 
cou rse of t i me. The author poin ts out the conditions 
undel' which the preservative action is exercised, and 
shows that the toxic su bstance added to  the paint  has 
the effect of kil l ing the germs of crustacea w h ich float 
freely during the first period of their d e v e lo p m e n t  i n  
search o f  a p lace t o  fi x  thems!:!l ves, such a s  the side of a 
vessel. When the ship is displaced t h rough the water 
the layer of pain t  is constantly affected by the  friction, 
and the sea-water exercises a chemical action,  causing 
the formation of antiseptic· com pounds at the surface 
of the h u l l, and thus destroying the organisms w hich 
come into contact with thelll . As long as the s h i p  is  
in  moveni,ent the su

'
ccessive layers of paint  con tinue the  

action, and this  only ceases w h e n  t h e  toxic substance 
has been entirely used ; the paint still contiuues to 
pruerve r.he hull qainst oorroaioD. 
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In the Electrical Palace, the collection of hilltoric ap­
paratus s h o w n  by the United States will be of con­
siderable im portance. It will be contained in a pavi l ion 
wh ich has been erected on the second floor, coveriug 
large space. The pavill ion takes the form of a series of 
colonnades of w hite staff, enclosing the different spaces ' 
for exhibit ion rooms ; as it extends nearly across t h e  
bu i ld ing, t wo passage· ways have been provided. be­
sides which a central passage gives access to the central 
room, from which branch four side s pl!ces. The colun­
nade is i n  the classic style and gives a pleasing efft'ct .  
O ver each of  the doors i s  represented a n  eagle u pon a 
sh ie ld , and along the upper part are a series of figures 
in whi te staff, upholding incand escent lamps. The 
pav i l l ion is wel l  provided with flags, and a large Ameri­
can flag hangs over the w hole in a conspicllous place. 
The h istoric col lection wi l l  include early apparat us 
used by the pri ncipal American scientists and i nventors. 

A novel form of electric fountain is to be seen in the 
attract ion known as " Spai n i n  the time of the Moors," 
its pecul iarity consist ing  in the fact that no  water is 

used, It  was at first proposed to erect a fountain i n  
t.he center of one o f  the large halls, having a jet a bout 
6 or 7 meters h i gh, but  when the consumption of water 
was estimated i t  was foun d  that the cost wou ld  be too 
great. M. T ro u ve, the engineer in charge, found an 
ingenious solut ion of the d i fficu l ty . Bel o w  the large 
basin ,  w hose s ides are i ncl i ned to ward the center, is in­
sta.lled a powerful e lectr ic venti lator, and above is the 
tu be for the jet. An arc lamp sends reflected rays 

' through the t u ue in the usual way, and i nstead of 
water, a certain quantity of rice grains m i xed w i t h  
m ica a n d  m etal foi l  are Ilsed ; th i s  is blo wn u p  by the  

.. vent i lator and falls from the tuhe into the  basin , fl'o l l l 
w hence it is taken again by the current  of ail'. A !I i - I. 

. of colored glasses turns below the tube and varie::; t . 1 t 
l igh t u pon the j et. 

O n e  of t h e  most novel .  and interesti ng. exh i bi ts at  
the Paris Exposition is  a cU lu plete set of bed hangi l lg� 
mall ufactured in Madagascar f!'O lll the si lk of the  
halabe. The halabe is a huge, ind igenous, fe lll a le 

. spider of great feroci ty. , It eats the males w hich ven­
tU I'e near it, and w i ll e ven devour the weaker melllbers 
of its own sex . M. N ogue, the head of the AntanalJa­
rivo Technical School has been studying the i nstincts 
and life of this insect for many years and after l1I uch 
perseverance has now perfected a n eat arrangement 
for wind in g off the thread with wh ich the spider spins 
its web. Each spider yields from three to four h un­
dred yards of thhs  s i lk wh i c h  is somewhat finer than that 
spun by ' the s i lkworm, but, nevertheless, it possesses 
extraordinary strengt,h and is of a light golden color. 
There is no doubt but that by M. Nogue's p l'ocess the 
product of th e halabe, l i ke that of the s i l k  WO 1'111 , can 
be widely ut i l i zed for com lllerc ial pu rposes. The bed 
hangings exhibited this year at Paris are t h e  first re­
su lts of M. Noglle's in vention and can not fail to excite 
un usual i nterest, 

At the Vincennes Annex have been erected several 
large build ings and pavi l l ions to accommodate t i l e  
various exhibits. The Transportati on bu i ld iug wi l l  

. contain a n U lllber of locomotives. cars , trucks and a
'
l I t  . ­

mobiles. ' A Forestry bu i lding has also been el'<,(',,· ,  I .  
with a large pavil l ion. The United States has  a 180 1''':<' 
m ach inefy bui ld ing, in which w i l l  be instal led varions 

, types of I llachi nes and dynamos ; it  contains a S h a w  

electric travel ing crane, and t o  operate this ,  a s  well as 
to obtain the necessa ry l ight ing current d uring the 
construction, it was intended to erect an American en­
gine and dynamo. but  as these were sent  over on the 
" Pau i l lac " noth ing has as yet been heard from them ; 
to supply the defiCiency an E n g l i sh d ynamo and en­
gine were brought ovel' and rapid ly  set up. In front  
of the bui lding i s  a race track fOI' bicycles, and  in  the 
interior wi I I  be a second track for foot races. Tiers of  
stone seats h a v e  b e e n  b u i l t  along each s ide of the track; 
Around t he lake a wide track has been c�nstructed for 
automobile races. An aerostatic park h as been laid 
out and a n u mber of bal loon ascensions w i l l  be made. 

The repre!;entation of a naval combat in m i n iature 
wi th  a l l  the  detai ls is to be seen ,i n Par is. This attrac­
t ion is sitnated j u�t ou ts ide the fort ifications, w here a 
large uas in  has been constructed,contai n i n g  10, 000 cu bic 
meters of water, arou nd w h icn have been arranged 
su itable decoratiol Js  representing the port of a lal'goe 
city. The min iature boats atte m p t  to reach the city, 
but are repulsed by the fleet s ituated i n  the  purt, 
giving rise to a naval combat in w h ich the cuira�sit' I''' 
and torpedo boats go th rough their e vol utions . w i l  I I  
bOlllbardment o f  t h e  city o r  port.a. T he spec t acle i ll  
v iewed from a stand 80 meters lon g  exte n d i n g  a luug 
one side. The small , boats are an exact represe n t a t i o n  
of the latest types of battleshi ps ; they are f ro lll 4 t u  5 
I lleters long. and are d i rected by a battery of acculIJu­
lators and electdc Illotors. Each boat contains one o r  
III 0 I'e persons cOllcealed in  the i nterior, who d i rect t he 
boat an d carry out the  necessary mane uvers ; to repre­
sen t the discharge of the guns, .b lank cartridges are 
fired from a swal l  gun or p istol. The signals or lights 
are represented by incandescent lamps distributed 
around the boat. 



TltE SAULT POWER CANAL. 
BY WALDON FAWCJlTT. 

In this era of universal utilization of water power it 
must be no mean undertaking that is accounted the 
greatest hydraulic development ever attempted in the 
U nited States, and yet this superlative designation is 
precisely applicable to the great project 
w h ich has been undertaken by the Consoli­
dated Lake Su perior Company i n  the con ­
struction of a power canal at Sault Stt>. 
Marie, Mich. 

The sister cities of Sault Ste. Marie, Mich. ,  
and Sault Ste. Marie, Ontario, are situated, 
it may be explained, on either side of the St. 
Mary's River, w h ich connects Lakes Huron 
and S uperior and through which passes the 
bulk of the enormous com merce of the great 
lakes. The river at a point opposite the 
cities takes a tremendous drop by means of 
rapids, and it was to obviate this obstacle to 
n avigation that the United States and Cana­
dian governments expended millions uf dol­
lars in the construction of a n u in ber of canal 
locks, one of w hich' is the largest in the 
world_ 

Abo1J t the time of the construction of the 
government locks the city on the American 
side experienced a distinct boom, but it died 
out, after t h e  fashion of booms, more than 
a decade ago. Now t here appears to be 
opening for the l ittle city of ten thousand 
people a wonderful future as a manufac­
turing center. A l l  the clai ms w hich have 
been made for the possibilities of develop­
ment at Niagara Falls apply with equal if 
n ot greater force to Sault  Ste. Marie. A 
water power canal half a mile in length ill 
already in operation on the Canad i an side, 
and a canal with a length of a m i le and a 
q uarter is under construction on the Ameri-
can side. The canal on the A merican side alone will sup­
ply a row of mills upon its banks m ore than a mile in 
length and will give each a. fall of water of 18 feet 
and an ample quantity. In short, the whole scheme is 
designed, as it has been aptly expressed, to turn the 
twin cities into one vast water mill ,  with Lake Superior 
as a mill pond. 

. 

The summary given, too, is but an elementary out­

',irutiii, Jmtri'Ju. 
opment of the water power on that side of the river. 
Within the past year the Consolidated Lake Superior 
Company, with a capital stock of $20,000,000, was formed 
to absorb the interest of a l l  the original companies 
engaged in the development of the industries of 
the two new industrial centers. An i ncidental or-

ClIANNELING·JUCRIfiS AT WORK IN ROCK CUT. 

ganization also recently perfected was the incorpora­
tion of the American Al kali Company, which wil l  use 
a considerable proportion of the power provided by 
the American canal. The last mentioned company. 
which will manufacture chemical products by electro­
lytic methods, has ,an authorized capital of $30,000, 000. 

Measured according to the ordinary rules of hydraul­
ics, the actual physical energy to be developed by the 

COl'yright, 1899, by J.  C. Teague, 
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feet in width and will rile 75 feet above the water level. 
The building contains eighty-one turbine cham bers, 
eacb being about 16% feet in width and containing 
four American turbines, installed in tandem fashion, 
and all con nected to one shaft, at the end of which. 
outside of the turbine chambers. an electric generator 

is coupled. One of the turbine chambers, 
located in the central part ot the building, 
will not be equipped with : turbines, but 
will be u tilized instead as a spill way through 
wh ich accumulations of ice or debris may 
be discharged into the river without the 
possibility of the turbines sustaining any 
inj ury. 

To facil itate description, the b uilding may 
be di vided i nto the component parts of foun­
dation, substructure or pit, superstructure 
comprising pen�stocks and dynamo floor, 
mill  floor and rQOf. The foundation consists 
of ten thousand 20-foot piles. The substruc­
ture consists of eighty-one pit walls each 100 
feet long, 20 feet h igh and 3 feet thick, bein g  
closed at the up-stream e n d  by arch-shaped 
forebay walls of the same height and th ick­
ness. A concrete floor is laid between each 
two walls in the shape of an i nverted arch, 
and the top is also closed by a concrete arch. 
The pit and fore bay walls are formed from 
concrete blocks fabricated in i mitation of 
cut stones. 

It will thus be undt>rstood that the sub­
structure consists of 81 concrete tunnels, 
each 100 feet long, 15 feet wide, and 18 feet 
high, and open only at the downstream 
ends. Above these the superstruct.ure is 
raised, consisting of 81 penstock partitions, 
each about 20 feet high, 40 feet long, and 
17 inches thick. The downstream end be-
t)'Veen each two partitions is closed by a 
semi-circular steel plate bulkhead. By this 

arrangement the turbine cham bers proper remain open, 
of course, on the up·stream side and top. Here the 
turbines will be installed, receiving the water from the 
front and top and dischal'ging it through the steel pen­
stock tu bes i nto the pit below, whence the water es­
capes i n to the river. The installation of electric 
dynamos will occupy that portion of the pits not de­
voted to the penstocks. For _ this there will be pro­

vided a continuous floor about 
40 feet wide and fully 1 , 400 feet 
in length. The mil l  floor will be 
of the same length by 75 feet in 
width. 

Perhaps the best idea of the 
size of t,his great power house 
may be conveyed by the state­
ment that there wiII be req uired 
for its construction a quarter of 
a mill ion linear � feet of pi les ; 
100,000 linear feet of 12-inch logs, 
40.000 cubic yards of concrete, 
3,000 tons of structural steel, and 
10,000 cubic yard's of stone mll­
sonry. The instailation will con­
sist of 820 tu rbines and 80 elec­
tric dyn amos. T he estimated 
cost of the building is i n  the 
neigh borhood of :$500,000, and it 

line of the project, for there is 
in contemplation a plan where­
by the generation of elect.rici ty 
wi l l  enable factories of various 
kinds to secure power over an 
area fully fifteen miles i n  diame­
ter. Senator McMillan, of Mich i· 
gan, recently stated that he saw 
no reason why the water power 
should not be applicable tu the 
mines and saw mills scattered so 
th ickly t h roughout the adjoin­
ing territory, and a clew to the 
ultimate pu rposes of the master 
llIovers in this  novel project may 
be gained from the fact that the 
�aUle capi tal that is construct­
i ug the power canal is building 
a rai lroad from Sault Ste. Marie 
to Hudson's Bay, tapping un· 
limited storehouses of iron, Dickie 
and copper. Length. 1,400 feet ; width, 100 feet ; number of turbine wheel8. 820 ;  number or dynamos. 80. 

is expected that the equipment 
will  necessitate an additional 
expenditure of fu l ly  $750,000. The syndicate of American 

capitalists which is responsible 
tor the hydranlic i mprovements at Sault Ste. 
Marie first acquirpd a right of way on the Cana­
dian side of the' river. The Lake Superior Power 
Canal Company was then formed and built a water 

TRE 6O,OOO-RORSE-POWER POWER ROUSE. 

canal now under construction on the American side 
will amount to fully 60,000 horse power. The power 
house within which this power will be transformed into 
electrical energy will be nearly 1,400 feet in length, 100 

Lake Superior has an area of 
about 30, 000 sq uare miles and its mean outflow through 
the rapids at Sault Ste. Marie is about 90,000 cu bic 
feet per second the year round. The mean elevation of 
the lake is 601 feet and the elevation of St. Mary's 

river below the 
rapids 582 feet, 
�iving a vertical 
fall of 19 feet. The 
quantity of ma­
terial to be moved 
in · the construc­
tion of the canal 
on the Amel;ican 
side, amou n ts to 
more than 500,000 
c u b  i c yards of 
rock and consid­
erably over 2,000-
000 cubic yards 
of other material. 

p o w e r c a n a l  
which developed 
20,000 horse pow­
er. F r o m  the 
L a k €I Superior 
Power Company 
as a parent or­
�anization there 
was formed on the 
Canad ian side the 
Sault Ste. Marie 
P u l p  and Paper 
Company, which 
o p e r a t e s  t h e  
lar�est pu l p  mills 
i n  the world, and 
o t h e  r man ufac­
turing corpora­
tions. On t h e  
American side the 
sub - organization 
took the name of 
the M i c h i  g a n 
L a  k e Superior 
Power Company. 
alld upon it de­
volved th8 davel-

Width on bottom, 100 teet ; depth, 118 teet ; JeIIgtb, 1" DID .. ; uaUabJe hea4, 18 teet. 

T h e  manufac­
turing interests to 
be developed at 
the Sault will un­
doubted ly be of 
a most extensive 
character. Men­
tion has already 
been made of the 
pulp mills which 
give employment EXCAVATION OF THE GREAT FEEDER CANAL OF THE MICHIGAN LAD 8lJ'PERIOB POWER COMPANY. 



to a force of o,'er 1,000 men. The Canadi/1,n Elec­
tro-Chem ical Company on the Canadian side is 
the first in the Dominion to man ufactu re caustic 
soda and bleaching powder. The developmen t  of 
the nickle mines of New O ntario w i l l  be anoth e l' 
ulti llJate res u l t. 'l'hese m ines which .are abou t 
120 miles distant  from the Sault are noW capable 
of yielding 500 tons of ore per day, all of Which 
will be uti l ized i n  the reduction works j ust con­
structed . These works wil l  produce dai ly 250 tons 
of nickel steel. perfectly adapted to the req uire­
ments of arlllor p late manufacturers. It is claimed 
also that the procpss to b e  i n trod uced at Sault Ste. 
Marie will  so red uce the cost of p roduction of 
nickel steel as to make i t  avai lable for shafting 
and all other s imilar uses where severe stra in  is 
encou ntered. The com pan y has already secured 

a con tract to supply the Kru pp plan t in Ge l·many . . 
'l'hen there is the general reduction . works in­
tended to reduce to the most perfect purity ores 
of all kinds and at so low a cost as to make of 
practica l value many ores formerly consi dered u se­

less . A calci u m  carbide works wi l l  be another 
feature. 

The project for the establishment of the power 
can al at the Sault was proceeded with so qu ietly that 
the work was well u n der way before the general publ ic 
learned m uch if an y th i n g regarding the scheme. It is 
now expected that the ca:nal on the American side wil l  

be in opera t ion late in  the present yea.', and those 
persons most thorough l y con versan t believe that the 

Consolidated Lake S u perior Company wil l  not be 
much behind its  r ival  at Niagara 
Falls in the d evelopment of 100. 000 
horse power. 

I C itutific �mtricJu. 

MAP OF SAULT STE. MARIE, SHOWING RAPIDS AND 
LOCATION OF POWER PLANTS. 

tioned in the Doomsday Book, and is, therefore, 
of . an age exceedin� a thousand years. In 1880 it 
was removed from one part of the church yard to an­
other, sixty yards distant, and was undoubtedly the 
oldest tree that has yet been transplanted . The trunk 
was spl it by l ightning about the middle of the eigh­
teenth century, during a storm which destroyed the 

FURNACE R O O M  

D Y N A M O  
R O O M  

primitive air of the place would hard ly lead one 
to believe that it is  w ithin  thi rteen miles of the 
great metropolis. T h e  quaintness of its appear­
ance is increased by its l i ttle Norman church with 
its wooden tower and d warfed steep l e  and its pair 
of trim and formal yew �rees cut i nto the shape of 
peacocks, w i t h  the date 1704. and the initials of 
the church wardens of that time sti l l  legi ble in 
the cropped foliage. The local tradition is that 
the peacocks represen t satirically two sisters who 
l ived at Bedfont, and who were 80 ,'ery haughty 
-that they both refused the hand of some local 
)!ilagnate, who th us i m mortalized them as beiug 
:;'-as proud as peacocks ." This i s ,  however, only 8 
legend and stories of the same kind wil l  be found 
e,;erywhere in England where there is  anything 

;ou t  of the ordi nary . The two peacocks have been 
i Uimorta l ized by Thomas Hood , who m akes them 
t he subject of one of the lIIost ser'ious of his 
poems. Pope, who m ust also have seen these 
quaint arti ficial ornamen ts, satirized them in the 
. .  Guardian . "  He gi ves a list of sOlIle fifteen or 
t'lixteen su bjects cu t in  evergreens, from Adam 
an d Eve and Noah's Ark dow n to Queen El iza­
beth . Of course, such art ificial trimming of the 

trees is opposed to all ru les of good lan dscape garden­
ing, �ut they are interesting as curiosi ties. We are in­
debted to the courtesy of the ed i tor of The Gardener's' 
Magazine for obtainin g  thE' ph otog raph for us. 

Experhnents O il the Coloring llIatters of Plants. 
M. Tsvett gives a n  account  to the Academie des 

SciencE'S of a series of experiments 
re lating to the coloring matter of 
plants. When p lant leaves are 
treated with a concentrated aqup­
ous solution of resorcinol , made 
sl ightl y alkal ine by ammonium 
carbonate, the ch loroplasts swell 
up an d agglomerate, and various 
consti tuents of the cel ls are dis­
solved and l i q u efied, wh i le the col­
oring matter col lects in large oily 
drops, which coagulate at once if ,�������! the resoci n  is washed out by gl ycer-

� 
01 or water. These green globules 

�����oo::=� -= are cal led chloroglobin  by t h e  IIX-
_ � perimenter ; they are inso luble in 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ -=-_-_'_- _- - - - _ -=:",--::-::-:--=:.-=_=:. saline solutions, b ut swel l  u p w hen 

During the early part of the pres­
ent year the Lake Carriers' Asso­
ciation, cOlnprising in its member­
ship all the princi pal vessel owners 
on the great lakes. became aroused 
lest the power canal proj ect would 
affect the level of Lake Superior 
and the ship canal and thus work 
serious in jury to navigat ion inter­
ests on the in land seas. Represen­
tatives of the vessel men's associa­
tion declared before a committee of 
the House of Represen tatives that 
if the power canal lowered the level 
of the government ship canal 
around the rapids at the Sau lt so 
much as one inch,  it would entail 
a loss of a mil l ion and a quarter 
dol lars to the vessel and iron ore 

��el:;;;;:;;;;;;;;:i;:-;-;-;-;-;-;=;;;;;�;� treated by earbonate of potassium 
til and other saits, and are altered in 

characted by the former. They are 
slowly decomposed by dilute acids. 
Like many of the proteids. the  
globules absorb and retain color­

TRANSVER.SE SECTION THROUGH POWER HOUSE, SHOWING FOREBAY, TURBINES AND 
TAIL RACE. 

i nterests eVE'ry year. Engineering 
expprts have disagreed regarding the infl uence which 
the power canal will exert. Just what action will be 
taken is problematical , but that some leg islat i ve I imita- . 
tions wi l l  be exacted ultimately seems h ighly proba­
ble. Mean w hile, the excavation of the canal goes ac­
tively forward . and u p ward of fifteen hundred men 

are engaged i n  the work. 
. ' . . . 

CURIOUSLY CUT YEW TREES. 
The yew tree is ofteu called 

a description which is not 
altogether onwarranted, 
having regard to the po­
sition it ll snally occupies. 
The use of the yew tree in 
Christmas decorations in 
England is DO Dew fash­
ion, and several centurie!! 
ago the yew was more 
largely employed in dec­
orations at Easter than at 
Christmas_ 

The common yew tree 
has a wide geographical 
range. 

the " melancholy yew," 

steeple of the church. In ·consequence of the inj u ry 
received, the trunk assumed a horizontal position, and 
in the process of replanting the. tree was restored to a 
comparatively erect position. 

Probably the most curious thing connected with 
yew trees is the way in which they have been cut to 
resemble some animal or other object . The ones at 
Bedfont, shown in our engraving, are most i nterest" 
ing. Bedfont l ies near London on the high road and 
is equ idistant between Hounslow and Staines. The 

ing matters such as methyl bl ue, magenta, etc. 
Chloroglobin swel ls up in solutions of the alkaline 
hypocl)lor ites and is decolorized, the bleached sub, 
stance giving indefinite results with the ordinary re­

. actions fOJ' proteids. It dissol ves in strong alcohol , 
and if the solution is agitated with benzine a green 
colori ng matter, which is not affected by resor­
cinol, passes in to the latter, and a yellow substance, 
which is l iq uefied by resorcinol, remains in the alcohol .  
In physico-chem i cal properties. ch loroglobin resemb les 

the proteids ; i ts sol ub i l i ty 
in  , ether, , carbon disu l ·  
phide, etc. , seellls t o  be 
d u e  to the chromophoric 
n ucleus of the molecule. 
The chlorophyll andlcaro­
tin (xanthophyll) are pro­
bably loosely associated 
with the proteid n ucleus. 
Chloroglobin can be ob­
tained in a very pure con­
d ition by extracting suit­
able leaves in strong alco­
hol ,  d i luting to 20° and 
col lecting the very tine 
precipitate by filtering 
through porcelai n. 

. . . . 

It is distributed over 
Great Britain and the Con­
tinent of Europe, its range 
extending from Norway 
and S weden to the shores 
of the Mediterranean. It 
is also well represented i n  
America a n d  Asia. The 
remarkable longevity of 
the yew, coupled with its 
power to resist adverse in­
fluences, has given rise to 
the opinion that there is  
hardly any limit to the pe­
riod of its existence, and 
the age of the majority of 
the more famous trees is 
g r e a t l y  overestimated ; 
many of the more note­
worthy trees are u ndou bt­
ed l y  several cen turies old. 
The famous tree at B uck­
lan (1 . Kent, about a mile 
from Dover, was men- YEW TREES CUT INTO THE SHAPE OF PEACOCKS, AT BEDFONT, ENG.-THE TREES BEAR THE DATE 17jl4. 

" W H E R  E t h e  lJay 
C h anges " is an interesting 
article in the curren t SuP­

PLEMENT. It deals with 
the various day l i nes which 
have been proposed a s  the 
line of demarcat ion be­
tween the A merican da�' 
an d  the Asiat ic day. The 
position of the d ay l ine in 
the Pacific Ocean d iffers, 
according to t h e  various 
authorities, and th ey differ 
from the 180th meridian. 
The day l i ne is not a 
stra ight l ine.  but ma kes a 
n u mber of turns at differ­
ent places. The article con­
tains a map showing- posi' 
tions assigned to day l i nes 
by different geographers. 



330 

Grou nding Interior Conduits. 

To the Editor of  the SCIENTIFIC AMERICAN : 
As the National Board of Fire Underwriters rule 

that i n terior conduits " must have the metal of the 
cond uit  permanently and effectually grounded " seems 
t o  ue e i t her indifferently com pl ied with or entirely dis­
Iw'anled, and as the subject, is carefully examined 
w�u IJ ,  doubtless, lead to interesting and valuable con­
c l usions, I would l ike to have an expression of opin­
ion as to the reason for this requirement, how it can 
best be effectually accom plished and what is the end 
in view. Does the grounding of the neutral wire in 
the Edison 3-wire system have any bearing on the 
case ? ALFRED W. WATKINS. 

[The grounding of the metal of a conduit secures a 
burn-out when the insulation is inj ured so that the 
accident can be detected and immediately repaired. 
Otherwise a leak might set in, and great loss be caused. 
The grounding of the n eutral in a 3- w i re system has 
no connection with the underwriters rule.-ED.] 

• • • • • 
Center of Gravity of L ocomotives. 

To the Ed i tor of the SCIENTIFIC A MERICAN : 
Having read with m uch  interest the description of  

te,;ts made by the Rogers Locomotive Works, to deter­
mine  center of gt'avity of 1. C. Engine 639, I lUll curious 
to know w hether the tests were made with a fu l l  or 
empty boi ler. 

It is evident that the point of center of  gra vity w i l l  
he  material l y  changed by these conditions : 5072' inches 
being less than the d istance fmm rai ls  to bottom of 
boiler and at least 70 inches of the 80 inches of boi ler 
d ia l ll eter iu  service bei ng  occu pied by water. 

1' l te water also wou ld make a shifting load and would 
. I  wa \ ·s he heavier toward the low side of engine ; for 

iu�ta
'
n('e, the rocking" motiou incident to high speeds 

on curves, or uneven track,  wou ld cause a large amount 
of weight to be thro w n  to t hat side. Be this as it may 
however, the center of gravity of this engine is not 
hi "her than is entirely safe or practicable, as the per­
fo�mance of the engine goes to show, and engine 640, 
built by Brooks Locomotive Works, for same service, 
appears to be of a sti l l  higher type, and I am of the 
impression that boiler is still larger than that of en­
gine 639. 

Should be much pleased if you would inform me as 
to whether the test spoken of was made with boiler 
em pty or filled with water as it would be in service. 

GEO. L. TENNEY, Locomotive Engineer, I .C .R.R. 
110 East Church Street, Champaign, I l ls. 
[The boilel' at the time of the test was filled with 

water, and the engine was ' in  working order. The test 
was wade to establish, experimental ly, the actual center 
of gravity of one of the modern lSupposedly high-center­
of-gravity locomotives, and the result  was, no doubt, 
surpdsing to many of our readers.-ED. ] 

• (I . '  • 
Turret A rraugeme nt and Guns. 

To the Edi tor  of  the SCIEN'rIFIC A MERICAN : 
The writer h ad shared the l to[Je that the superposed 

tll lTt't lIJ i� h t  be found to have the balance of advan­
t a"es i n  its favo l·. T h e  greatest aggregate range of fire 
1 0; eight 8-i l lch guns is  found w hen two of their turrets 
are placed ou those of the  12- inch gu ns, while the re , 
mai n ing  foU l' are tllounted i n  two 'midsh i p  turrets set 
s i lIJ i larly to the alll idship turrets of the " Brooklyn. " 
We have then four (8-inch)  fore and aft guns wjth an 
arc of fire of (approxi mately) 280° each-aggregating au 
equivalent of 1 , 120° for one gun (I use this anomalous 
expression to .enab le  comparisons), and the fO ll r ' lllid­
sh i p  gUl lS  have arcs of 180° each-aggregat ing  720° for 
oue gun. 'j'he total for this arrangement is 1 ,840°.  

I f  arranged as in the " Iowa," the eight 8-inch guns 
have arcs of about 1 600 each-gi ,- ing a total of  1 ,280°. 

The  comparat i ve  amounts of arcs of fire are thus in  
the ratio of 1 ,840 to 1 , 280, or as  23  to 16 .  This great 
ad van tage is someth i u g  to be retained u nless corre­
spond ing  weakness c;w be established. 

'j'he su perposed tu nets offer the further advantage 
of lllak ing  two more guns available  in both column 
anll l ine  formation. 

III case t h a t  one of OU I' ships should have to fight 
with an antagonist on each broadside s imultaneously, 
there would be stl'ong probabi lity that these enemies 
wou ld  be u neq ual (as between themselves) in their 
figh t t n g  power, or positional ad van tage, or both, so 
Ina k i n g  it dt'�irable to turn a heavier broadside upou 
,l I l e  of t l J em than upon the other. This  probabf iity 
l u i u i lll i zps the  force of the only prudential argu ment 
that seems strongly urged i n  favor of the " Io wa's " 
ltrrangement of turrets. 

1'0 advance anoth er-and perhap� new-suggestion­
suppose that the n e w  7-i nch  rapid fire guns should be 
placed in the superposed t u rrets, and at t h e  sallie t ime 
the decreased weigh t  of forward guns  and tu rrets 
should enable the placi n g  of some what lar!!et· turretf> 
and guns amidsh ips, say 9 i n c h  guns. Would not such 
a battery be mOI'e powerfu l  than any yet proposE'g ? 
Also, why should we not build either 8 inch or 9-i nch 
guns on the rapid fire plan, when Germany is arming 

J titutifit �mtt'itau. 
her newer battleships with rapid firers of 9·4l)·inch for 
their heaviest calibers ? 

Since our " Brooklyn " carries eight 8-inch guns­
with high s'peed-it seems unworthy of our " Cali­
fornia " class of cruisers; to arm them with but four  
8·inch guns. Why, not  four 9-inch guns and 'midship 
turrets for four  7· inch (all rapid fire) ? J. E. CUTTER. 

Riverside, Californ ia, May 7, 1900. 

A WATERPROOF DETONATOR FOR JHNES. 
It is of prime importance that the blasting- material 

used in mines should be the best obtainable and that 
the caps especially should be perfect. Many a. m iner 
has lost his l i fe by dri l l ing into holes which have miss­
ed fire because the detonator was not absolutely water­
proof. A fuse waterproof detonator has been invented 
by Arthu r S. Williamson, of Phoenix, British C(.lumbia, 
Canada, which is designed to prevenp the Qccurrence 
of accidents due to fau lty construction. 

The cap has a charge-chamber closed at its outer end 
and formed at its i nner erid with a pliable enlargement 
or thim ble. A. (Fig-. 1). The open outer end of this 
thimble receh'es a fu;;e, C, w h ich , as shown in Fi�. 2, 
is p rojected through the thi lll ble into the charge­
cham ber. Enc i rcl i u g  the  end of t h e  fuse and fitting 
snugly in the th i t uble is a rub ber-gasket, B. When 
t lte  charge has been inserted i n  the chamber, A ,  al.\d 
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WATERPROOF DETONATOR. 

the fuse, C, and gasket, B, h ave been placed in posi­
tion, the thim ble is cri m ped so that the gasket, is firm­
ly compressed around tlte fuse, (J (Fig. 3). Displace­
ment of the parts is therehy rendered im possible. 
The cap is firmly held on the fuse ; and the connection 
between the cap and fuse rendered absolutely water­
proof. 

The tool for crimping the thimble, as shown in Fig. 
2. consists of two pivoted jaws provided with match­
in"  semicircular cavities. The lower cavity has an 
o�ning at each side. These' openings are designed to 
receive studs at the sides of the upper cavity. In 
crimping the cap, the th imble is laid in either cavity 
and the jaws forced together, which causes the thimble 

. to be' compressed, formi ng at each side a welt-like pro­
jection, w hich is subsequently bent ovel' as shown at 
D (Fig. 3), as the studs in the u pper jaw enter the  
corresponding openings in  the  lower jaw. 

Caps are at present rendered waterproof usually by 
wrapping oiled paper about the fuse. The const.ruc­
tion of Mr. Wil l iamson evidently presents deCided 
advantages over this very defective method of water­
proofing the cap. 

• • • • •  
A MECHANICAL COTTON-PICXER. 

An improved cotton-picker has beene  invented by 
William J. Dyer, of Shreveport, La. , . which is ar­
ranged to insure a clean and thorough removal of the  
bolls from h igh Dr  low cotton bushes or Illants, w i th­
out tearing the fibers of the lint or the growing plant. 

The machine. as our illustration shows, comprises a 
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horse-drawn, wheel-supported box, at the sides of tho 
open front end of which vertical shafts are journaled. 
carrying picking-disks. Each picking-disk is formed 
with a sold core, whose top and bottom diverge fro lll 
the edge to the center. Between these picker-shafts, 
two other vertical shafts are journaled, provided w i t h  
brushes beveled a t  top and bottom t o  conform with t h e  
toothed picking-disks. On t h e  lower ends of  these fou r 
vertical shafts beveled pinions are carried which mesh 
with beveled gears on a forward transverse shaft geare( j  
with the traction-axle. The beveled gears are so pro­
portioned with respect to the pinions that the p icket'­
shafts will  rotate at a lower rate of speed t han t b e  
brush· shafts. 

As the machine is drawn forward. the outer sides o f  
the  picking-disks pass between adjacent branches of 
the bushes, and the teeth remove the lint from the 
bolls. The cotton·  lint thus picked is carried inward as 
the picker-shafts rotate, and swept off the disks by the 
brushes into the box. 

In order to prevent the l int from flying sidewise and 
outward from the b rushes and pickers, and to prevent  
clogging of the brushes and pickers by the l int ,  
angu larly disposed can vas flanges are arranged on the 
forward ends of  the sides of the box, which flanges are 
provided with c u t-out portions for the passage of the 
pickiug-disks. 

.. I • •  ., 
A utomobile News. 

Rules forbidding high speed are bei ng enforced in 
Paris, and there are an average of twenty arrests per 
day. There is now no place in France w here automo­
biles can be driven beyond a reasonable pace. Scores 
of serious accidents in France have invited the intro­
duction of drastic measures. In the race from Paris 
to Roubaix, the winner averaged 42 mi les an hour and 
in going down hill  it is said that he much , exceeded 
this figure. 

A paper forming part of the .. Transactions " of the 
American Institute of Electric Engineers, and written 
by Messrs. G. F. Sever and R. A. Fleiss, gives the re­
sults of an investigation on certain horse and electric 
vans. ' 'I'heir avel'�;;<l load throughout the day is 500 
pounds and the average draw bar pull  at seven mi les 
per hour is 60 pounds per ton on coblestones; on asphalt, 
40 pounds. The van tested weighed 1 ,300 pounds and 
its horse 1, 105. The average dai ly  work of a horse in 
such service is 16 '5 miles at 50 pounds per ton at seven 
miles per hour, while th.e cost of horse, van, and at­
tendance is $3. 64 per day, or 17 '4 cents 'per ton mi le. If 
a second horse is kept these figures respecti vely be­
come $4.28 per day and 10 '2  cents per ton mile. The 
electric del ivery van shows an avet'age consumption of 
92 watt hours per ton mile. At 5 cents per kilowatt 
haUl', the cost per pound-of parcels only-is 0'019 
cents, as against 0 '020 cents for horse service. Depre· 
ciation is not taken into account. 

Mr. J. H.  A. Macdonald, Lord Justice Clerk of Scot­
land, and Brigadier of the Fort B rigade, recently read 
a paper before the Automobi le Club, in London , upon 
the question of military motor cars. He d welt at 
great length upon the n umerous annoyances, dangers, 
and delays which surrounded animal transport trains 
and went to great length to show h ow much valuable 
t ime might be saved, and animal suffering avoided, 
were a military motor transport service inaugurated. 
He  felt convinced himself that mil itary motor cars 
would be a powerful adj u nct to an army. In speaking 
of the motor that would most coincide with his ideas, he 
inclined .to the opinion that heavy oil producing steam 
in the case of road t rains and heavy oi l  as a propel­
li� '" force for motors of the self-propel led wagon would 
be 

"'
found the most suitable. He also relllarked that 

much cou l d  be done ill the matter of motor-propel led 
arlllored vehicles for strategic movements in cou utries 
possessing well made roads. H e  u rged the Eng-l ish 
manufacturers not to wait for the War Oflice, but to 
work on theil' own · responsibi l ity and produce road 
motors and ellgines of the class that are so urgently 
required. 

The annual Belgian Automobile Exposition, wh ich 
close'd the 8th of April, was held at Brussels in  a large 
hall in the center of the ci ty. The nationa l  i n d ustry 
was largely represented by the firllls Gobron-Bri l l i e, 
the German works, the Pieper, Deschamps, and other 
Belgian companies. The French section was repre· 
sented by dte Jenatzy Company, the Peugeot works 
and several others. An arrangement was made by 
which the workmen o f  the d ifferent automobile fac­
tories made a visit to the exposition under the guidance 
Qf the superintendents, and a n u m  ber of students were 
admitted. accompan ied by their professors. In a short 
ti me the citv of Brussels w i l l  have a public automobile 
service. The vehicle used will be a type of vehicle of 
six places, t h is being ot  German make. ' It is provided 
with ' a motor of the Phenix type, giving six hor8e 
power. The tariff asked fot· the h i re of these veh icles 
is $1 per hour for t wo persons, with

.
an additional �O 

cents for each extra person, the maxtmum rate for SIX 
persons being $2.20 ; for several hours at a time the rate 
is reduced - to $2 per hour. It is expected that the sys­
tew will prove a Jinaneiai suooesa. 
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SOME PACIFIC SHARKS AND ACCOMPANYING FISHES. 

BY PROI'. CRAS. FRED'X BOLDER. 
The coast of California auounds i ll wany different 

kinds of  sharks, from the smal l  Port Jackson variety 
to the giant bone shark, but so far as known fatal it ies 
from this cause have not been reported. Of all the 
sharks seen here the bonl! shark, 01' baskiug shark, is 
t h e  most interesting, and the least cowmon, being 
found in greatest n u m uers i n  the  vicinity of Monterey, 
where at certain seasons of the year they are seen lyin� 
fi ve or s ix  mi les off shore, at the  surface, w hen the�­
can be approached without d ifficulty. So valuable 
are these sharks for their oil  that a company was 
formed aIDong the Japanese for their capture, but a 
n U lll uer of fata l it ies dam pened the ardor of the meo. 
Olle shark was apparent ly k i l l ed, and two boats had 
fastened to it to t o w  it in when it began to thrash 
about, completely wrecking the boats and kil l ing 
several of the men, the othel's nearly dying of  exposure 
i n  clin�ing to the wreckage before they were rescued. 
This  shark atta ins  an undoubted length of forty or 
fifty feet, but the average speci men is the north Pacific 
is not over thirty feet in length. Its teeth are smal l ,  
the g i l l  open ings enormous, and i ts food is  cGlllposed 
of very Smal l ani mals. This  shark is a northern form, 
and comparatively l i ttle i� known concerning its habi ts. 
It is supposed that it breeds in deep water, as its young 
have never been seen. In the last century this shark 
was so cOlIJ mon on the New England coast that there 
was an establ ished fishery, and fishes of enormous size 
were taken fOJ' the ir  oil .  They were al ways founn 
lying upon the surface, hence the popular name, bask" 
iug shark. 

Tbe large shark found around the Californian islands ' 
is comllJonly  known as the w h i te oi l shark, and by 
some the sand �hark. It attains  a length of nine or 
ten feet, and bei l lg of considerable bu lk ,  presents a 
formidable appearance i n  the water when swimmil lg' 
about. Such a shark weighs from two hundred and 
fifty to three h undred pounds. It is provided with 
several rows of sharp teeth,  ann could luake a des" 
perate fight ; but an instance of its attack ing a human 
being has never been known. A photograph of a 
large !lpeci men is shown in the accolu panying i11ustra" 
tion ; it was captured at Santa Catal ina Is lanns, Cal . 

The most characteristic shark of these waters is the 
ham merhead Zygenid Sphyrna, i ts h ead being produced 
into a perfect halll mer, gi ving the ani l lla l  a I llost sav" 
age appearance. These sharks are ext l'e l l lely power .. 
ful,  well i l l ustrated by the malleuvel'S of all indiv idual 
taken by me. In its rushes the fish uearly d l'agged the 
l i!!ht boat under water, and was only stopped i n  its 
seaward rush after five boats had fa"telled  to it. It 
towpd my own uoat with one lIIall rowillg' agains.t it 
and four others pulling at the top of their speed ; even 
then we were nearly an hour dragging it into the bay 
whel'e it made a vigorous resistance. This  shark had 
six or seven remoras, Remora remOI'a, clinging to it 
when hauled u pon the beach. 

Off the coast of Cal i forn ia certain sharks apparently 
affect certain local i ties. Thus in water  fou r or five 
h u nd red feet in dept.h , a mi le  01' 
t wo east of Avalon Bay, the dredl!" 
cOllies up fi l led with a small caL 
shark, Catu ius xaniurU8, about two 
feet in length, several of which were 
kept alive in the zo510gical station. 
Another interest i n g  shark cOlll mon 
here is Catulus u teI', of a dark 
brown color marbled with dark 
spots, its head \'ery flat. A smal l 
dark grey shark, the  California  dog 
shark, Galeus cal i forn icus, is coin­
lOon along shore with the leopard" 
sha rk, Triakis semi faciatulll, not 
however, to bo confused with the 
g'1'eat leopard or tiger shark of 
southern waters. It is  very abun" 
dallt i n  the narrow bay known as 
Catal ina H arbor, on the west side 
of t h e  island of that name, where 
i t  �chool� in water a few inches in 
ti ppt h in J u l y  and August. In th is  
ba y lVit,h  the above is  found the oil 
sha rk, Galeorh inus zyopterus. In 
the summer months it can be seen 
hel'e moving about in the m uddy 
water within two or three feet of 
t.he shore, and in such shallow water its dorsal fin is 
fu l ly  exposed . The largest specimen I have taken 
here was six feet ;n lengt, h  and weighed sixty-three 
pounds. This shark is h ighly val ued by the Chinese 
who take its oil and fins, the latter being made into 
gelatine for soup. 

One of the fierct'st sharks is  the Tigrone, 01' t iger 
shark, Galeoeendo tigrin lls, com ilion in many seas and 
occasional ly observed at San Diego. It i s  a giant of 
the tribe, inniv in uals having been seen measuring 
thirr.y feet. in  length .  As its name suggests, it  is  
IDarked wi th  spots o ver the entire surface, giving i t  a 
striking appearance. The strength of these monsters 
is lIIarvelous. In attempting to take one in Florida. 
to obtain the skin, the fish to wed my boat with such 
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foree that it was impossible to bring it alongside. Fi­
nally as we were going out of the channel an eight-oared 
barge intercepted us and threw us a rope, and ten men 
pulled against the shark but could not stop it ; u lti" 
mately the tug of war ended by the breaking of the 
rope. 

The great blue shark, Prionace glauca, is  seen, though 
rarely, on the Californian coast, its color, a light bluish" 
gray, making it easily reco!:,nized. I have observed 

WHITE OIL SHARK. 

but one specimen in Southern Cal i fOl'nia , that bei ng 
brough t i nto A \'aloll bay in 1898. I t  i s  a large power­
ful creature . .  'fh e  bay shark, Cat'charh inns m i lbert i .  
is often seen off S a n  Diego, and is the " maneater " of  
the region, see m i n gly vel'y s im ilar to the C. lam ia of 
Florida watel's, though the shark has never been 
known to attack ali y  one on the Californian coast .  III 
appearance it  i s  a sM'age cl'eature, with its rounded 
head and enormous mouth, the latter fi lled with l'Ows 
of large teeth. 

' 

The term maneater is applied to �everal sharks, but  
it properly belongs to Carcharodoll carcharias, the 

SOME PACIFIC COAST SHARKS-SHORT NOSE SHARK. 

white or maneater shark of nearly all  seas. It attains 
a length of thirty, possibly wore feet. A specimen in  
the  Bl' itish Museum is  twenty"five feet i n  length. One 
caught near Austral ia, wh ich was th irty feet long, had 
devoured an entire horse. The largest specimen ever 
seen in Oali fornia waters was caught at Sorquel ; its 
l ength was thirty feet, and it had just dined on a sea 
l ion w hich weighed one hundred pounds. 

The dog fishes are represented by Squalus  suckli i ,  
easi ly  recogn izen by the dorsal spines. Another spined 
shark is the b u l l  head, Gyropleurodus francisci, a slug" 
g'i�h creature two or t h ree feet i n  length, common among 
t i l e  rocks along shore but rarely seen during the day. 

N early a l l  sharks of large size are accompanied by 
one or more attendants, either remoras, " sucking 
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tlshes," or the pilot tlshes, or both. The remora is a 
large-mouthed dark-colored fish with a remarkable 
sucking disk on top of the head, really a modification 
of the spinous dorsal fin. It is made up of a series of 
cart ilaginous plates, which are placed transversely, and 
are movable  and serrated on the free edges. The fish 
fol lows sharks and when t ired attaches i tself  by the 
sucking disk and is  thus towed along. I have seen 
half a dozen relilOras clinging to the B ides of a large 
shark, looking l ike gigantic leaches. I have also ob" 
served them on turtles and the large porgy in the 
Gulf of Mexico. The one common on the Californian 
coast, is RemoJ'a remora, whi le  another, Echeneis neu­
crate�, recognized by wh i te stripes on the � ides, is  often 
seen on large sharks off the islands. With man y sharks 
is found the young of the so· cal led pi lot fish, Nau­
crates ductor. Those seen with sharks are th ree or 
four inches in length, easi ly d isti n g u ished by their 
bl uish color and pronounced vertical stripes. The 
young Seriola zonata has a si lll i lar habit. Those ob" 
served by me were al ways playing about the head of 
the shark, or swimming beneath it,  darting out at any 
foreign object as though to examine  it. This habit 
has given rise to the legend that the fishes pi lot the  
sharks to their prey ; but  the  scent of sharks is very 
acute, and the pilots merely dart at bait because they 
possi bly see it quicker than the shark. and being t imid,  
they are eontinual ly venturing forth and darting back, 
easily conveying the i lllpression t h at they are urging 
their protector on. The pilots and relllOras take the 
crumbs from their hosts' table as their share. 

• • • 
Archreologlcal NIl_s. 

The yield of the ru ins  around Mug-heir or UI' of the 
Chaldees in Babylonia w i l l  be deposi ted with' the 
Smi thsonian I n st i tu t ion at Wash ington. 

Dr. A. M. t:;tein,  Registrar of the P u n jab Un i versih' ,  
has applied for and obtained the permission of t h e  
govern ment o f  I lld ia ,  and also that of t il!' Chinese 
!,(overnment, to explore Khotan , in Chi nese T u rkestan, 
this summer. 'fhis  is to be done for the purpose of 
scientific 'investigations. 

The Quarterly Statement of the Palestine Explora" 
tion Fund contain!:! a Ill inute account of the l i fe of the 
country WOlllell of Palest ine, which is particu larly in"  
teresting as add ucing facts to show t hat the  Oanaanite 
at the ti lll e  of Abraham and Ruth has been trans" 
formed with slight changes ,into the modern Fellah. 

The American school for classical studies i n  Rowe 
has jmt issued a circular outl ining its programme of 
work for the eUBu ing yeal·. The resident staff wi l l  
consist of the d i rector, Prof. Richard Norton, and Prof. 
F'rancis W. Kplsey. P l'Of. Norton wiI I  give regular 
cou rses i l l ancient archooology, art and topography, 
and 1 ll0ll U l llents of ancient ROlne. Prof. Kelsey's course 
will  be on Roman architecture and Lati n  epigraphy. 
It is expected t hat other archooologists wi l l  give short 
COlll'se�, includ ing  Prof. Mau on " Pompeii and Her" 
cnlaneum," and Prof. Orazio Marucch i on •• Roman 
N u m ismatics," and others. The larger part of these 

lectures wi l l  be given in the field or 
in m useums, and much of the t i l lle  
wi l l  be devoted to excursions fro l l! 
Rome to Naples and other places 
and will include an annual eXCIl I'" 
s ion to Greece. , Only those who 
are special ly  qualified are admitted 
to the school. 

• • •  
The Current SuppJeQleJ\t. 

The current SUPPLEMENT, N�. 
1273, is of unusual  interest� The 
" Engin es and Boilers of the 
' Deutsch land ' "  de�cribe8 and i I I us" 
trates t be six"cy l indel' quadruple 
expansion engines of  33, 000 h orse 
power and the boi lers . . . S01lJe Use" 
ful Photograph ic  ForUl ll loo " is a 
choice col l ection of recei pts. "Regu­
lations Concerni n g  the Prize Offered 
by the Aero Club " gives in f u l l  ai l  
of the detai ls  of th i s  im porta nt  
com petit ion for a $20,000 prize. 
., Where the Day Chan ges " is an in­
teresting a rt icle by Dr. A. M. W. 
Downing, and is accollJ pan ied by a 
map. The usual Trad e Suggestions 

from the  Un ited S l ates Consu ls, Trade Notes and Re­
ceipts, and St' lected Forlll uloo are p u b l ished. 

C o n lent8. 

(Illust.rated R.rticle� R r e  m arked with fLD nsterisk.) 
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RECENTLY PATENTED INVENTIONS. 

Blcycle-A.ppl lances. 
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witb a sboulder wben the other bead eng� an opposite 
recess. Tbe latcb can be rocked, and the extension slid 
in the casing. Marine Iron Work.. ChICBlro. Catalogue free. 

CAR·COUPLING.-FRANK J. PENNINGER, 290 Tiv­Manhattan. Ne w York city. The invention provides a ernois Avenne Detroit Micb. Tbe invention provides means for adjusting tbe bandle-bar witbont affecting the n nncoupling device o�rated on tbe hinge principle and position Of. the front wheel, untIl ?ne of the handle·bars 
I :dapted for unconpling all forms of Master Car.Bunaer's strikes or 1S over tbe upper mam tube, and tbe otber couplers, wbich ordinarily require a special uncoupling �dl� exteuds forwardly over the wheel. �bereby enab- device. Tbe inventor employs a special spring construc. lIng blCycles to b� packed ?Iosely side by SIde, and to be tion wbicb so operates npon tbe uncoupling.shaft as to trundled along WIthout takmg np much room. bold the crank. lever in the desired position, eitber 

H ANDLE.BAR.-JOHN RYAN and CJlA.RLES OTIS, 00 U. 8." Metal Polish. Indianapolis. S";,,,pleo free. 
Yankee Notions. Waterbury Button Co .. W aterb'y, Ct. 
Handle III; Spoke Mchy. Ober Mfg. Co . •  10 Bell St., 

Ch8j(rin �'a1ls, O. 
Machine Work of every description. Jobbing and reo 

pairing. The Garvin Macnlne Co., Ul Varlck St., N. Y. 

DRIVING CHAIN OOVER.-HoRACE W. DOVER, coupled or uncoupled, as well lIS a spring connection 
Nortbampton, England. The inventor's object bas been between the crank· arm and the coupling device, which 
to provide a neat chain-cover for tbe driving-gear of hl- will yield in the direction of the coupler when the pulling cycles, motor.cycles, aud the like, which cover will pre- strain is very excessive or when such strain would tend vent the skirt or trousers of the rider from becoming to break: an unyielding connection. 
entangled with the chain. The cover �as a sheet-metal 

SIGN FOR STREET-CARS.-LoUIS HASSELBUSOH, frame, for�ed Of. superposed metal strips of 
.
t"ansversely_ Philadelphia, Penn. The invention prOVIdes revoluble curved se�tlOn, ";eted together aud cl

.
ampmg betw�en or changeable �igns to be placed on the roofs of Itreet­them the mtervenmg flanges of a panel mClos�ng

T
one BIde cars to indicate the destination or direction of the car. of the frame. The detachable end-cap has a rIgId U -shaped Th h d employed can be readily removed to cbange rim-frame whose ends are designed to slide between �he 

the
e

Si;'�, and the signs can be shifted from the platform members of tbe cover.frame, thereby removably lockmg or interio of the vehicle and lock:ed in place. At night the frame of the chain-cover on its supporting bracket. the signs �re illuminated by the light radiating from the 

Ferracute Machine Co., BrIdgeton. N. J., U. S. A. Full 
line of Presses, Dies, and other Sbeet Metal Machinery. 

The celebrated U Hornsby-Akroyd "  Patent Safety OH 
Engine is built by the De La Vergne Refrigerating Ma. 
chine Company. Foct of East 138th Street, New York. 

The best book for electrICians and beginners in elec. 
tricity is U Experimental SCience, U by Gao. M. Hopkins. 
By mail. U. MUDD III; Co., publishers. 361 Broadway, N. Y. 

Elect l'lcal Apparatus. 

GROUND·PLUG FOR ELECTRICAL SWITCH­
BOARDS.-WALLACE I. STOCKDON, Orange, Va. When 
properly applied to a switchboard to ground the main 
circuit, this plug will operate an audible signal independ­
ently of the main electrical circuit aud will contiuue to 
sound as long is the plug Is in place, so that the operator 
will be notified when through with a Iiue and wlll be cer­
tain to remove the plug aud thus avoid the grounding of 
a wire except wben desired. 

CENTR IFUGAL PUMP.-SA.JI[UEL MATTSON, Brook. 
lyn, New York city. The piston of the pump with ita 
inwardly-projecting hub, is mounted to revolve iu the 
cyliuder. The piston bas a series of pockets, eltcb pro­
vided with a curved bottom and an ontlet-opening, the 
outlet. openings being in the rear wall of the piston, near 
tbe periphery. Iu the fronl wall of ihe piston Is au iulet 
opening registering with the inlet-opening of the cylin­
der and communicating witb all tbe pocke�. The divi­
sion walls of the pockets are reduced on curved lines ex· 
tending from tbe fron t wall to the bub of the piston. 
'rhe pomp cannot be clogged by stoues which have 
paRsed the piston. 

MARINE BOILER.-HARRY LAWSON , Jersey City, 
N. J. The boiler comprises a shell, withiu wbicb is a 
return-llue. Spaced mud·drums extend longitudinally 
below the shell, and between the mud.drums,;s a grate. 
Water-return circulating pipes connect the ends of the 
mud-drums witb tbe shell. Sets of tuhes extend from 
the mud· drums to the shell hetweeu the end circulating­
pipes, the pipes and tobes formiug a fire-box with the 
grate. A combustion·chamber at one end of the-lire-box 
extends over the corresponding end of the return-llue. 
MeaIlS are provided for holding the return-fiue in posi. 
tion withm the shel l. Worn.out tubes can be readily 
removed witbout disturbing the geueral construction of 
the shell or drums. 

ENGINE.-PAUL O. E. BoUDREAUX, Theriot, La. 
The engiue is an improvement in steam aud air motors. 
It comprises essentially a shaft having a wheel furnished 
witb seU! of alternating tketh. Cylinders are provided, 
arranged in pairs, one pair cnrresponding with each 
wheel. Pistons moving in the cylinders, have stems or 
rods engaging the teeth of the wheel. Valves coutrol 
the passage of the motive ageut. 

Mee·hanlcal Device •• 
W A S H I N G .MAOHINE. - SAMUEL PATTERS0N, 

Wilkes.Barre, Penn. 'l'bis clothes· washing machine com· 
prises a body in whicb a presser, a rubber, and a rod are 
vertically and horizontally movable. A swinging con­
nection is provided for the rod, presser, and ruhber. A 
)lin extends from tbe reciprocating rod into a slot· 
in an actuating-bar ; and a crank has its wrist· pin. 
engaging a slot in tbe bar. A gearing operates tbe crauk. 
The presser and ru bbcr can be removed whenever desired: 
By turuing the crank the actuating. bar Is reciprocated, 
thereby operatinl! the preSLer and ru bber. 

BASKET-MACHINE.-WILLIA.lI JACKSON, Traverse 
City, Mich. Tbe invention relates to a basket-form for 
liasket-malting machines, which form is beld and turued 
so as to present all sides to tbe work. A stuh .baft is 
mounted fast on the frame, and on the stulJ.shaft a 
sleeve is mounted to turn, having a square purtion on 
wbicb the sleeve slides and witb which it turns. A brake­
strap is provided for the sleeve. Two rollers are attached 
to the frame and engage the haRker· form at opposite 
sides of the axis of the sleeve. 'fhe basket· form is placed 
beneath the staple.driving mechanism, so that work can 
ba placed on the form. Tbe form is turned around in 
time WIth the movements of the driving mechauism, 
80 tbat the several parts of the basket can he fastened 
togetl:er. 

COMBINATION METAL-WORKING MACHINE.­
SAMUEL J. HUNGERFORD, Farnham, Qu"bec, Canada. 
The inventor combines a motor, a l atbe, and II drill, 
with the object of economizing space and rendering tbe 
machine portable. 'fbe combiued machine is cbeap in 
Its constructiou and is ready for iustant service in any place 
wbere steam or ot.ll�r source of power is available. It 
occupies less lIoor.space thau three separate machines, 
and requires less tban the nsual amonnt of .hafting and 
belting. The machine is especially designed for use 
iu railway.roundhouses, factories, mills, ships, and the 
like. 

Hall way.Contrlvances. 

SWITCH.LOCK.-LuTHER N. WYATT, Lexington, 
Ky. The purpose of the inveutiou is to provide a device 
for throwing and simultaneously locking switcbes, the 
arrangement bein!( such that the switches cannot be dis· 
turbed except tbrough tbe medium of the regularly-pro. 
vided lever. A stationary casing is used, fonned with 
spaced shoulders, and recesses adjacent to the _houlders. 
A switch·bar extension elides through the casing, and a 
latch is pivoted between its ends on the extension and is 
slidable with the latter through tbe casing. Tbis latch is 
formed with heads adapted to enter tbe recesses in the 
casing and is of such len!(th that one head will engage 

clear story or Interior of the car, thus dispensing with an 
especial lamp. 

Miscella neous Inventlolls. 

WICK.-HENTIR SARAFIAN and Commodore D. RUN­
DELL, 621 Broadway, Manhattan, New York city. To 
eacb of these illventors a patent has been granted for a 
wick which will be incombustible, which will not char or 
clog, and which will require no trimming or adjustment. 
The wick has its body portion made of woven cotton 
cloth, while the end which ca�ries the lIame Is surmount­
ed witb a refractory or incombustible material, which 
does not buru away or require trimming. 

CRANBERRY-GATHERER.-WILLTAM B. WATERS, 
Manomet, Mass. The device consists of a pronged scoop 
provided with a screen and a handle. The prongs raise 
tbe vines or bnshes snfficiently to prevent scooping up a 
great amonnt of dirt, as the berries are stripped by the 
prongs from the branches. When a quantity of berries 
bas accumulated, the leaves, stems, and other refuse are 

IT Send for new and complete catalogue of Scient.i!lc 
and other Books for sale by Munn III; CO. , 361 Broadway. 
New York. �'ree on application. 

HINTS TO CORRESI'ONDENTS. 
NalDes and A ddre •• · must accompanv all letter. 

or no attention will be paid thereto. Tills is for ow 
infornI8tion and not for publication. 

R e feren('es to fonner articles or answers sbould 
give nate of paper and plijte or number of question. 

I nq u lrieOl not answereo fu reasonable thne should 
be repeated : correspondenl$ will hear in miud that 
BOme answers require not a little researcb, anti. 
though we endeavor \0 reply to all either by lettel 
or in this department. each must take his turn. 

B II yer .. wlshmg to pnrchase anr artlcie not advertised 
in our columns will be fnrrushed with· addresses of 
honses manufacturin!( or carryinl!' the same. 

S l.eclal "' rlUen I nfo rmll t i o n  on matters of 
personal rather thau geueral interest cannot be 
expected without remuneration. 

Sclent i l i c  A m erh'lI n S II P l. l c ln e nt .. referred 
to may be had at the office. fuce 10 cenl$ each. 

Book . referred to promptly snpplied on receipt 01 
price. ,. 

:,. ineral .. sent for examination should be distiuctly 
marked or labeled. 

picked out; and when this is done, loose dirt is sifted out . 
by means of the screen. (7891) J. T. M., as ks for full directions 

GATE.-MARION B .  SMITH, Plain City, Ohio. The for making a jump spark coil for four cells of Fnller bat­
construction of the gate is such that there is no strain teries. A. The materials for your coil wlll be 4 pounds 
npon the posts when tbe gate is closed. Before it CRn No. 14 A. W. G. cotton covered copper magnet wire, and 
be opeued the gate m nst be raised, thus enabling It to perhaps a pound of No. 14 soft iron wire. Two bindln!( 
clear obstructions. It can be dropped whenever desired, posts. Two ends for tbe coil of hard wood of some sort 
so tbat when it is partially opened it can be held in posi- with an inch hole tiIr011gh their centers. Some browu 
tiou by causing Its frout end to engage with tbe ground. paper wbich may well be paraffined for insulation, in 

stripl abontten aud a half inches wide. For a coil ten MITER-BOX.- MARCUS A. K. SHOTWELL, EI Paso, inches long, cut tbe iron wire iuto pIeces twelve inches Tex. The miter-box comprises a base· block, on the long, heat them red hot and allow to cool slowly. upper side of which a metal plate is located, and in tbe Straighten the pieces carefully, and make a bundle which base below tbe plate, a turn· table Is mounted to rotate wlll lIll the holes in the head tight. The two hardwood on ball-bearings. A saw-guide is carried by the table, heads driven upon the ends of the bundle of wire and a detent .or dog engages the table. Angular adjust. form the ends of tbe coil. Leave a clear space of ment can be effected while the saw is in tbe gnide-cyl_ ten mches for winding the wire between the heads. inders; for, by moving the dog out of engagement with Make a hole in the head with an awl of the size of the the turn. table, the turn-table· can be rotated by the· force wire, and bring the end of the wire out through this exerted laterally on tbe saw. Thus the· box can be ad- hole before beginning to wind the coil. Cover the justed to guide the saw at any desired angle. core with a layer of paraffined paper. Wind one layer 
FIREPROOF PLA ATER·BOARD.-PATRICK RYAN, of magnet wire upon the core, tightlv and evenly. Cover 

Manbattan, New York city. This iuvention relates to this layer with the paper and proceed in the same way lireproof coveri ng for tbe sides and ceilings of rooms. with each succeeding layer. The end of the wire after 
The covering is in the form ot a rectangnlarly-edged the spool is filled is to be passed through a hole in the 
board formed of alternate layers of fireproof-paper; and head. the coil thus finished may be se�ured upon a board 
a suitable plaster coated thereon, when applied by nail- as a base, and the binding posts fastened to the base. 
ing tbe b :>ards in place, affords · a smooth, continuous With thesc tbe ends of the wire are to be connected. 'I.'he 
covering for the joists and studding of a room, is non- coll is then 1'('ady for use. 
combustible, aud impervious to air, dust, or vermin. (7892) C. D. C. asks : 1. Is it Dot true 

LE'fTERING DEVICE.-LuclA.N RUST, Cleveland, that scientisU! contend that lightning has a sinall am. Ohio. The object of the invention is to produce a sim- perage and an immense voltage ? A. Yes. 2. What pie and cheaply-manufactured device which can be used · caused them to arrive at such conclusions ?  A. Measure. for accurately laying out letters upon drawinga. The ments of tbe voltage reqUIred to force a spark across air devICe consists of two similar parts, a scale member, and II gaps prove the high voltage of a spark. The sma II ruler ·member. Tbe scale member has one or more amount of energy in sucb a discbarge proves its low am· scales laid out on its face, each scale bemg designed for perage. 3. Are any instruments made for such investi­p�ncing a certain cbaracter or letter. gations ? A. Yes, electrometers. 4. Why is it 110t lid. 
KILN FURNACE, on OVEN FOR CERAMICS.- visable to turn down high . bars or smooth rough places 

ERN ST K. B. ROHHARDT and FRIEDRICH A. TEIFKE, in a commutator with emery ? A. To avoid the possi­
Uetersen. Moorrege, Germany. In this oven the hot fire- billty of imbedding particles of copper in the insulation 
gases give up their greatest heat to the bottom of a betwern the bars and tbus forming a short circuit. 5. 
chamber over wbich the heavy, cold air is, collected. Is there any metbod of calculating tbe number of lines. of 
Tbey then pass to the back of the chamber along tbe force in a magnet or solenoid ? A. See Thompson's 
sides, front, and tOp of the cbamber in order to escape " Elementary LeBBons in Electricity and Magnetism," 
through an uptake, after baving giveu np their available price $1.40 by mail . 
he!!t. The burning of the articles in the chamber will 

(7893) M. G. de M. writes : 1. I have thus be very clean; and the air may be regulated 8,0 as 
to allow for the greater or less amount of moisture con- received from Europe a Wimshurst electro static mao 
tained in the goods to be burued. cbine. The plates are of ebonite bnt they arrived warped 

aud tbey touched tbemselves iu the rotation. The ma-FENCE-WIRE STRINGER. - JOliN NOBLE, Ed- chine does not produce auy electricity probably dne to this wards, N. Y. 'I'his invent.ion provides a device, by and the great dampness of the climate. Is there any means of whicb fence·wire can be struug or fed from a manner of making the plates again eveu by softening reel as needed, upon any character of gronnd, the ser· the ebonite. A. The plates of ebonite can be lIattened vices of only a single operator beiug required. Tbe de- by softening them by heat and pre.sing them lIat.betweeu vice is so constructed that it ean be operated wherever a two plane surfaces while cooling. To secure dryness, it man can fInd passage, and that it can be employed for will be necessary to inclose the moving parts of the ma­rereeling or rewinding wire of any kind. chine in a case and to keep calcium chloride in the case 
TRAP.-CHRIS W. NELSON, Neenah, Wis. The trap to abSorb lhe moisture. 2. Can you also tell me tbe 

is especially designed for ltitchen.sinks. lavatories, and theory of this machine that I suppose IS like the replen­
plumbing fixtures aud is arranged to prevent dry siphon. ishe� of Lord KelVin. A. The theory of the Wimsbnr.t 
iug and to permit the trap to be cleaned. Dry siphoning machine Is given in 'I'hompRon's "Elementary Lessons 
is obviated by the nse of a partition iu the trap.cham- iu Electricity and Magnetism," price $1.40 by mai\'. 
ber, which partitiou is perforated above its lower end. 

(7894) J. H. L. �ays : I wish to make The trap can be cleaned by removing the screw-pluga 
from the heads. pads of my letter paper. How shall I make the gum fur 

Designs. 

PILLOW-TOP. - RAFFAELLO ASTARITA, Manhattan, 
New York city. The designer has conceived a very 
tasteful and artistic pillow-top, in whicb violets and rib­
bons have been effectively combined. 

OFFICE·CASTER - HOSMER H. HENDEE. Wilber, 
Neb. The caster is provided with receptacles for pins. 
pens, postage stamps, and articles generally used in 
offices and cOlIntlng-houses. 

NOTE.-Copies of arty of these patents will be furn· 
ished by Munn & Co. for ten centA each. Please state 
the name of the patentee, title of the invention, and date 
of this pap2r. 

top and side so that it will not tear the paper when a 
sbeet is removed and also not b3 pereeptable on the edge 
of sheet, which must be used on typewriter. A, For 
each 50 pounds of dry gl ne allow 9 pounds of glycerine. 
Soak the glue for 30 minutes and heat until . it becomes 
liquefied. Tben add the glycerine. If it proves to be 
too thick add water, colored with aniliue if desired. 

(7895) T. J. G. asks what you regard 'as 
a /lood, permanent, .. dry deodorizer, " furnishing as well 
II fragrance to the atmosphere of airtight and .souud­
proof telephone booths ? A. Use charcoal. It can be 
baked to restore its original absorbeut qnalities. Be 
careful not to ignite it in baking. If a perfume is reo 
quired, use any a�able gnm or resin, or a perfume 
powder. 

MAY 26, I goo. 
NEW BOOKS ETC. 

HAND RAILING SIMPLIFIED. Sectorian 
System by an Architect. Edited and 
revi�ed by Fred '!'. Hodgson. 16mo. 
Pp. 52. Price $1. 

This volume descrihes a novel method of lInding 
curves, twists, wreaths, ramps and cuts for band railing 
over an elliptical stait. This method of lInding the 
lines and anl!les for stair railings does away to a great 
extent with the mystifying lines so neceBBary to build a 
hand rail by any of the old systems. A brief study and a 
little practice will enable the workman to understand the 
whole system. 

THE C OMPOUND ENGINE. By F. R. Low. 
New York : Power Publishing Com· 
pany.  1900. 12mo. , pamphlet. 
Price 50 cents. 

The editor of Power has done a wise tbing in issuing 
this little monograph on compound engines. It Is a 
subject which necessitates great c1earuess of expreBBion 
and wbich must be illustrated by very clear diagrams. 
'fhis result has been obtamed admirably in the present 
book, whicb is illustrated with many diagrams. We 
commend it to all those who wish to get a thorough un­
derstanding of the compound engine. 

THE CALCULATIO NS OF A NALYTICAL 
CHEMISTRY. By Ed mund H. Millpr, 
Ph. D. New York : The Macmillan 
Company. 1900. 8vo. Pp. 183. 
Price $1. 50. 

Cb�mical calculations are fascinating. and there Is little 
real difficnlty in worlting any problem if the nIles are 
well understood. The volume before us is an ad!Dirable 
text-book, in which new methods are described. There 
are many examples given, all of wbich can be solved by 
arithmetic or alg<-bra. The book is rather more exten­
sive than any we remembar to have seen. 

TO INVENTORS. 

Of
A�:r�pe���ce o�� \f

!�lr:�rS
th���a��e :��C������� 

�g� l:;�n:��t
p����c:�� �b�i:�o�����t�� !���g�ri;::S� 

unequaled facihtles for procurIng pat�"fl:t8 ev ... erywhere. 
A synopsis of the patent laws of the U OIted 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 
prtces, which are lq,,!, .in accordance �lth the time.s and our extensive faCIhtles for conductIng the bUSiness. 
Address MUNN III; CO., office SCIJIlNTIFIC AMERICAN, 
361 Broadwav. New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

riA Y 1 5 ,  1 900, 

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

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

Advertising wagon , W. Uting • . . . . . . . . . . • • • • • • • • • . . .  649,622 
Alarm. See Pyrotechnic alarm. 
Alkali and halugen gas, manufacturing caustic, 

C E Acker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M9.565 
Aruai,,':mator, A. Z. Baldenebro . . . . . . . . . . . . . . . . . . . .  M9.796 
Aquarium.  G. W. Sues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M9.4� 
Arbor attachment for holding work, C. H. Bart· 
Ar,:.e;;ure ·oore.: j"paCi�g' rib ' or 'iliock' for: 'j: A: M9,571 

�·oshag . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M9.574 
!�{!I��i1�r :a�16er: 'ii: W: ii'edrick: : :  : : : : : : : : : : : : : ��:� 
Axle lubricator. J. B. Decker . . . . . . . . . . . . . . . . . . . . . . . .  M9.819 
A xles forl'lng car, C. M. W ales . . . . . . . . . . . . . . . . . . . . .  MP.491 
Back pedaling brake. V. E. Doremus . . . . . . . . . . . . . .  M9.6.�1 
Bait casting hook. L. F. Crosby . . . . . . . . . . . . . . . . . . . .  M9,508 
�:��rv:���. c�·ti"�;l��11fc�iiiie: 'Q: \=v: 'L'eviiliey: : : : :  t�:� 

. Barrel lifter. J .  �'. Reilly . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M9.480 
Basket. fruit, G. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M9.tti7 
Batteries and rep:enerating elements thereof, 
Bat�E���ti��Jri

r�:��e:!ti!� 
H

e'��!:is '  i'hereof: 6t9,
8{() 

operating two liquid primary, H. K. Hess 
et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  M9,841 

Battery. See Storage battery. _ Battery compound, H. Blumenberg, Jr . . . .  M9,653, M9.6.\4 
Bearing. ball,  W. J. Brewer .. . . . . . . . . . . . . . . . . . . . . . . . .  M9.802 
Beater or mixer. W. R. Spanier . . . . . . . . . . . . . . . . . . . . K49.683 
Beer, etc., in Illssses, tank�r�8. etc., apparatus 

for indicatillg and checkmg supply of, L. 
Beyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M9.531 

Bicycle attachment, J. E. O'Neill . . . . . . . . . . . . . . . . . .  M9,746 
Bicycle gear. P. J. Schllrba�h .. . . . . . . . . . . . . . . . . . . . . . .  M9.�78 
Bicycle support, P. Goldsmith . . . . . . . . . . .  : . . . . . . . . . .  649,663 
Bicycles. etc., driving mechanism for, J. C, . . 

Busche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M9,806 
Bicycles, etc., steering fork for, C. F. Harring • .  

ton .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M9.691 
Binder. paper. C. H. Stoelting . . . . . . . . . . . . . . . . . . . . . . .  649.�9 
Binder, temporary. J. Bystrom . . . . . . . . . . . . . . . . . . . . .  649.867 
Binnacle and steering stand, W. T. Stallworth . . • 649,771 
Bit. bee Drill bit. 
Blotter device, rotary or revolving, W. R. Rip- . 

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M9.755 
Boat. J. C. Nichol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M9.525 
Boat. dumpin�. W. 8. Barney . . . . . . . . . . . • . • . . . . . . . .  M9.�� 
Bobblll. E. K Hendrick . . . . . . . . . . . . . . . . . . . . . . M9,638, M9.tii!9 
Boiler furnace, steam, W. R. Hines . . . . . . . . . . . . . . . .  64:9,664. 
Boot or shoe. rubber soled. G. F. Butterfield . . . . . .  �49.-IH4 
Bottle. non·refi llable, W. H. Boyington .. . . . . . . . . . . M9.!!Ol 
Bottle non·refillable. J. Reepmaker . . . . . . . . . . . . . . .  M9, ,52 
Bottles. etc .• closure for, E. Hoffman . . . . . . .  : . . . . . .  649.4:� 
Box made of a single piece, Laden III; Ortelh . . . . . .  M9,,"':! 
Bracket. See Lamp bracket. Shade bracket. 
Bracket C. �'. Doebler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M9.658 
Braidmg machine, A. B. Dies . . . . . . . . . . . . . . . . . • . . . . . .  649,688 
Braiding' machine. C. Schutz . . . . . . . . . . . . . . . . . . . . . . . .  649,618 
Brake. See Back pedaling brake. ElectriC brake. 
Brake beam, E'. W. Coolbaugh . . . . . . . . . . . . . . . . . . . . . . K49,568 
Brake beam . J. H. Hansen . . . . . . . . . . . . . . . . . . . . . . . . . . M9.891 
Breechin". H. P. Quin .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f!'I9.!77 
Brick machine, R. Anthony . . . . . . . . . . . . . . . . . . . . . . . . . M9. ,.92 
Bridge, arch. D. H. Luten.. . . . . . . . . . .  . . . . . . . . . . . . . .  M9.643 

���:g: �irC·l¥,��'ii·rdick:::::::::.·:::.·::::::.M9.4iJO: 64 
Bundle dh�chanring mechanism, E. A. Johnston .• 64 
Burner. See Hydrocarbon burner. 
Button, collar, L. H. Rrooks . . . . . . . . . . . . . . . . . . . . . . . .  M9.W! 
Button tack fastened. C. A. Bryant. . .  . . . . . . . . . . . .  MU.886 
Cable sprocket wheel, W. W. Willson . . . . . . . . . . . . . 6-19,563 
Calculating machine. J. MaHmann . . . . . . . . . . • • . . . . . .  649,522 
Cannon, breech loadulll, E. Burkins . . . . . . . . . . . . . . . .  t?49.433 
Cap, D. J.  Cremen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  e

.
49,815 

Car attachment. railway, 11-'. �.  �aier . . . . . . . . . . . . .  649.795 
(, .. ,\{", convertiblfl. Burger & W Ilhams . . . . . . . . . . . . . . .  649.804: 
Car conplintz. P A. McPeak . . . . . . . . . . . . . . . . . . . . . . .  . 
Car door. Carter & Davidson . . . . . . . . . . . . . . . . . . . . . .  . .  
Car door cleat and fastener. H .  H .  Burkhart . . . . .  . 
Car fender. etc . . tram, W. Mattes . . . . . . . . . . . . . . . .  . .  
Car washin� apPRratns. railway. C. A .  Wheeler . .  . 
Carbon, electric light . •  J .  F. �anders . . . . . . . . . . . . . . . .  g '  
CRrburer er, ('arter & Zierleln . . .. . . . . . . • . • • . .  , • . • . . . .  :tlii� 
g:��i���,

e
�oi�:.h���. �:;.�� .����: : : : : : : : : : : : : : : : :  64Y:f!89 

Carriage, molOr. W. B. Mason . . . . . . . . . . . . . . . . . . . . . .  ��'= 
Cart, dum"lng. B. A. Dirkes . . . . . . . . . . . . . . . . . . . . . . . .  

M9
'
690 ('asem, sohd, W. A. Hall . . . . . . . . . . . . . . . . . . . . . . . . . .  

M9'506 Caster, furmture. G. D. Clark . . . . . . . . . . . . . . . . . . . . . . .  
M9

'
SU 

b�:��1�r����re::���A�b�in.�:. ?��.��t. �.�'� . : : :  649:786 
Chopper. See �'ood chopper. Churn. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. 649.557 
Cigar making m achine, E. Dubois . . . . . . . . . . . . . .  ,' . . .  649.537 

(Continued on page 333.) 



WOOD or METAL 
Wor�ers�� 

Without Steam Power should 
use our Foot and Hand Power 
Machinery, Send for Catalogues 

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

SENECA FAllS MFO. CO. 
695 Water St., Seoeca Falls, N, y.:JiII��;; 
AMERICAN PATENTS, - AN lNTER-
ei'ltlng anct valuable table �bowiog the number of patents 
����tg�e��J��ef���°t.�se sbuebJ�C�rn�Pggw'itb�gbrfe������ 
31. 1&l4. Contained in SOJEN'l'UHC AlUE[(, JCAN SUP­PLEMENT, No. 1 00·..!. Price 10 cents. '1'0 be had at t.bis office and frow au newsdenlers. 

Water Emery 
Tool Grinder 
Pt��� �·�q����SSton�u;gJl;eit w�� water. Always reacty for use. Rim­
r�e����aCt�g��l'Uction, I I .ost effiCient 

ar Send for eataw""e and prices. 
W. F. & J N O .  BARNES C O .  

1 999 R u b y  S t . ,  Rockford, I I I .  

THE FORBES 
PATENT DIE STOCKS. 

'rwo aud three incb pipe ('an be threaded by a bOY llsing only one band on a crank. 
lSI'"' Send for ilImt".ated eatalo(1Ue 

C U R  l IS & C U RT I S ,  No. 30 Hand Macbine. Ranlle � to 2" R. & L. 6 Garden St., Bridgeport, C o n n .  

STEEL BOltS ' 
for fiattening wire for all purposes 

ar Send fOO" circuLars. 

BLAKE & J O H N S O N ,  

P. O. Box 7 ,  WATERBURY, CONN.  

COBURN ;:;CL�� TRACK 
Parlor, Barn and 

Fire Door Hangers 
All Styles. 

Latest Improvements. 
af- Sen<1 for Book. 

Coburn Tro l ley Track Mfg. C o .  
Ho lyoke, Mass. 

The Fifield Automatic 
Dri ll ing Attachment 

Ch��C��e i�a��g:1-gfeilt�id:��31���;1 of R�;� on hardened steel balls. Self·feeding. No mecbanic can afford to be without this tool. Solnd for Circular and prices. 
A. L SMITH & CO. , 

1 306 ARCH STREET, P H I LADELPHIA, PA. 
.........••................ ( 
: INSIDE M ICROMETER. 
• For close 
• internal 
• measure-
• �:.:.'J:' In thonsandtbs. Capacity 2� in. to 10 in , • .... ltb five- rods. Price $2.00. • ar Oatalollue of .l!'ine Tools free. 

: l�8� STARRETT �o'1i3, Atho l .  r1.Al�. •••••••••••••••••••••••••••• 

T H E  R IVETT S LOTT E R  _____ .... 
ment to our B-inch Pl'ecili'ion 
Lathe is exceedingly useful in cases ;;�y���!i \� naesc;��rr atgo��ta� 

�1�:�t�;k�a�1��m4��:�g�j:�� 
seat In a hole � ill. diameter tt�;!�!!�� 2 minutes suffices to put a key-
ond !4 in. long -it depends on tbe metal. Tbis Is acknow 1-edg-ed to be a most valuable tool, indis­pensable In all up-to·date shops tlll'oughout the country. 

FAN E U l l  WATCH TOOL CO.,  Bri'ghton , Boston, Mass. 

MOTORS FOR 
A U TOllIOUI L IiS, 

llIARINE, 
IHCYCLES, 

AND PORTA B L E  USES. 

From 1 to 
any desired 
Florse·Power. 

day per Horse· to run. 
Simplest In construction and easiest . to operate. 
ECKHARD GASOLINE M OTOR CO . •  BRIGHTON, N. Y. 

Ititntifit �mtti,au. 
Cistern. H. W. Harry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.8.'l8 Clamps for pucking cases, mnchme for making metallic. J. E. & A. 1'ascber . . . . . . . . . . . . . . . . . .  , ' . 64!),7i6 Clasp for envlops, wrappers. boxes. etc .• \V. Schmidt .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.761 Cleaner. See 1'nbe cleaner. Cloak rack. revolving-. 1£. Leger . . . . . . . . . . . . . . . . . . . . .  649.7:14 Clock, electric. S. P. 'l'brasber . . . . . . . . . . . . . . . . . . . . . .  &I!J.5S7 Clock. secondary electric. S. P. 'I'hrasher . .  649.589. 649.591 
8:���bc.u�it;�·I��I'�lYii�11"L,;spe·r·a;,(;e::: : : : : : : : : : : : : :  1it3:�1!J Clutcb. spike pullinI'. �'. Newnbam . . . . . . . . . . . . . . . . .  649.873 Coal cabine.t. C. M. Nelsen . . . . . . . .  _ . . . . . . . . . . . . . . . . . .  649.471 Cock or re�uJator. gas, G. W. Bishop .. . . . . . . . . . . . . .  &HJ.7�J Cotlin attachment. E. Miller . . .  _ . . . . . . . . . . . . . . . . . . .  64!I,i40 COIn contro)ied apparatus. U. Perrier . . . . . . . . . . . . . .  o.H.I.645 Coke oven. G. Hilgenstock . . . . . . . . . . . . . . . . . . . . . . . . . .  649.450 Coke oven doors. device for draWIng uP. G. BiI-genstock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.451 Coke oven. e>:ternall y  heated. O. Ruppert . . . . . . . .  64!1.483 Corn b cut.tIng machine. H. H. Predmore . . . . . . . . . .  64�'.875 Confectionery making apparatus, 'II. V. Vox . . . . . .  G49.5fiD Cont.roller mecbanism. A. E. Norris . . . . . . . . . . . . . . . .  64H.644 Cooker, feed, J. VV. 'l'routman . . . . . . . . . . . . . . . . . . . . . .  649.684 Cooler. See Milk cooler. Cork puller. E. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.498 Cotton picker. W. Warmack . . . . . . . . . . . . . . . . . . . . . . . .  649,710 Coucb. W. VORler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649,780 Coupling. See Car coupling. Hydraulic coup· lin�. Pump rod couplin�. Steam coupling. '!Ibill coupling. 'Vindmill COupling. Wire couplin�. . 
Crane. H. H. Hoke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.578 Crate. foldinl'. J. C. Erity . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.(;00 Crockery mold. J. Cook. . . . . . .  . . . . . . . . . . . . . . . .  . . . .  649.888 Cup. See Paste cup. Turryin" machine. L. C. Schneider . . . . . . . . . . . . . . . . .  649.187 Curtain for cabinets, desks, etc., P. J. Pauly. Jr .. tWJ.705 Curtain holder. W. L. Isbills . . . . . . . . . . . . . . . . . . . . . . . .  649.729 Curt.ain riuJZ and holder, combined. A. Heulwitz .. 649,715 Cut out, E. Pettet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.527 Cutler. See Clutb cutter. Cyclometer guurd. C. H. Eldon . . . . . . . . . . . . . . . . . . . . .  649.570 Denlal ellgine huudpleces, shaft coupling for, R. �'. Ludwig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64\1.642 Dental forceps. B. B. Mories . . . . . . . . . . . . . . . . . . . . . . . .  649.742 Dentist's moutb dilator. etc .. J. A. Vtl. ].Jundbor�. 649,8,j4 DlChlordietbylrbodamin and making same. sui· fOliated. H. Boedeker . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.716 Die bend. J. P. Lavigne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &'W.7aa Dinapbthylamill sulfo derivative and making same. Bammann & Vorster . . . . . . . . . . . . . . . . . . . . . .  Mg.714 Disinfecting apparatus. }\'. J. Mltcbell. . . . . . . . . . . . .  6�g,5Sa Displaying advertisements. etc., apparatus for, F. )1. Johnsoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &l9A;;9 Door. �rU1l1, K J acq uemin . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti49,!i9!i Draugbt equulizer. five·borse, H. Lenling . . . . . . . . .  Ij4H.'j;� nraugbt regulator. G. H. Scharf.. . . . . . . . . . . . . . . . . . .  ti4D,7li3 Drier. See Hair drier. LUlllber drier. Drying- apparatus. C. H. Splivalo . . . . . . . . . . . . . . . . . . . .  649.648 Drill. See l{ock drill. Drill bit. B'. Scbrader . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.488 Dye and making same, blue basic, B. Homolka. 649.727. 649.728 Dyeing. R. E. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.486 E�i!s. cleaning. D. D. & J. A. Wllson . . . . . . . . . . . . . . .  649.t;.)2 Klastic wheel. M. '1'. 2'1itlo.!lue . . . . . . . . . . . . . . . . . . . . . . .  (i·m.litiS Electric brake. Steel &. Ne�bitt . . . . . . . . . . . . . . . . . . . . .  64�,b"20 Electric enel'�y. controlling and distributmg. F'. 

\V. Ericksoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G4\1.572 Electric light system. H. }1'. Roach . . . . . . . . . . . . . . . . .  640.549 ]£lectrlc macbine brusb bolder. H. Sawyer . . . . . . . .  fi.iO.552 lt�lectric meter. W. H. Pratt . . . . . . . . . . . . . . . . . . . . . . . .  64f1,i07 �Iectric switch, Ii'. Scbwedt.mann . . . . . . . . . . . . . . . . . .  tH!J.55.t Electric switch. F. I.J. Sessions . . . . . . . . . . . . . . . . . . .  649,767 Electric traction, means to be employed in. M. J. Barreau... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649,797 Electricnl energy. apparatus for transmission of, 
N. '!'es)n... . . . .  . . . .  . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  649.&'21 Electrolysis apparatus. A. �. Peyrusson . . . . . . . . . . .  649.U14 Elevator. �' K. Fassett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.tXi2 Klevator door. H. Bituer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &HI.505 Engme. See Explosion engine. Rot,ary engine. rl'raction engine. En/Zi ne. W. C. Dei bert. . .  . . . .  . . . . .  . .. . . . . . . . . . . . . . . . .  649.820 Engines. electrical ignit.er for gus, n. M. Tut.tle . .  649.7iS lCngines, sparking igniter for explosive, C. E. Duryea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.441 Envel()�. interlocking return. '1'. M. Sberriff . . . . . . 64g,768 Envelop. photo�raphic mailiu2'. J. Burton . . . . . . . .  649.&'27 Eraser, blackboard, G. Ii'. De Forrest . . . . . . . . . . . . . . .  649.599 Excavating and elevating apparatus. F. E. AlJen 64n.7Ul Exhibiting' macbine. J. Heissenberger . . . . . . . . . . . .  64!).8lig �';xhibitiol] card. it. ScbmeLz . . . . . . . . . . . . . . . . . . . . . . . .  64!l."85 I£xploslve. A. Luck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6�9.852 Explosive engine, \Vooctward & Barckdal l .  . . . . . . .  fl49,i13 Extellsion Lable. 11. Sutler . . . . . . . . . . . . . . . . . . . . . . . . . .  64Y.774 Eyelet. Saltzkorn & Nicolai. . . . . . . . . . . . . . . . . . . . . . . . .  649.761 �'arm gaLe. J. B. EllgsLrom . . . . . . . . . . . . . . . . . . . . . . . . . .  649.539 Faucet. J. Howes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ron,457 "�aucet. t.wo way. W. H. Barrett. . . . . . . . . . . . . . . . . . . .  649,428 Feed water, etc., struct.ure for COOling. lI .... ischer 
& K le�etko . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 649.573 Fence clips, tongs for keyin.!!, �'. Cuufield .. . . . . . . . .  649.887 F'ence maciJine, H. A. De Chenne . . . . . . . . . . . . . . . . . .  6 .. Y.5US Fence macbine. slat and wire. W. Ii'. Seargeant . .  649.555 �'ence post. L. K. �'orsytbe . . . . . . . . . . . . . . . . . . . . . . . . . .  649.800 Fence post. A. E. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . .  649,756 Fence. wire. A. E. Hoberts . . . . . . . . . . . . . . . . . . . . . . . .  f�9.8Ha }l'ence wire st.retcber and tigbtener, J. M. Napier. 649.524 lI-'el1('e. woven wire, J. B. l!:l.IgstrolD . . . . . . . . . . . . . . . .  649.827 Fender. See Car fender. File wrapper and package fastener, ii·. C. DaviR . .  �9.S16 �-iIter. O. Selg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.490 Filter, cistern. G. RitLer . . . . . . . . . . . . . . . . . . . . . . . . . .  � . .  649,530 J:t'irearms, sHrety mechanism for double actioll. 

��:£�:�i����r{n��i;,·::: : :' :':::: : : : : : : : : : : : :: : : : : : : :  �Hii Fire eXLinJZui�her. D. \V. Diggs . . . . . . . . . . . . . . . . . . . . .  64B.w7 lI"ire extin�uisber. C. J. Zappert . . . . . . . . . . . .  , . . . . . .  ti49,5H4 �-isb hook. C. �·redricks . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.510 11'isbillg net frame. J. G. Landman . . . . . . . . . . . . . . . . .  649.581 Ii'txt.ure, A. C. �""iscber .. . .  II . . . . . . . . . . . . . . . . . . . . . . . . . .  ti49.ti.14 )i' loral stand, A. Klflkner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.fiU7 IfJower bolder, '1\ Payne .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.874 lI'luid pressure press, R. Ruetschi. . . . . . . . . . . . . . . . . . tt4!.1.700 �'Iusbing apparatus. I£. J. McCulloch . . . . . . . . . . . . . . .  (;.19.670 
t:��r�cop�·e����.oslgow : : : . : : · : :  : : : : : : : : : : : : : : : : : : ��:��3 Forges, lujector for portable, H. E. Parson . . . . . . .  649.672 �'orging press. J. P. Kel1y . . . . . . . . . . . . . . . . . . .  649.516, ti49,517 F'ork crown. tubular. W. H. Fauber . . . . . . . . . . . . . . . .  649,tia3 B·urnace. See BOiler furnace. F'urnuce, H. J. J. Cbarlier .. . . . . . . . . . . . . . . . . . . . . . . . . . .  649.567 Furnaces, apparatus for introducing air and steam iuto. S. B. Molony . . . . . . . . . . . . . . . . . . . . . . . .  649. tHl Gnrment bolder, F. L. Napier . . . . . . . . . . . . . . . . . . . . . . .  64S.5S4 Gas administering apparatus, A. \,' .  Browne . . . . . 649,717 Gas }!eneraling apparatus, acetyleue. A. Ii". Cbace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64\).811 Gas j!enerutor. acetylene. '1'. C. Buddmllton . . . . . . .  64U.596 lias generator, acetylene. A. It-,. Chace . . . . . . . . . . . . .  649.812 Gas uoellerator, acetylene, F. A. Feldkamp . . . . . . . .  649.442 Gas generutor, acetylene, L. Mayhew . . . . . . . . . . . . . .  649.406 Gas g-eJlermor, acetylene, W. Miller . . . . . . . . . . . . . . . .  64g.610 Gas generator. acetylene. W bitcomb & Eaton . . . .  64R5tiO 
g::.I���it��.aik.a��I����·. �' . .  �a.���.t: : : : : : : : : : . : : : : :  t�:��� Gas, productn� iliuruinaUnJr. C. L. Rowland . . . . . .  64!.1,a50 Gat,e. See Farm gate. Gllte. W. A. Hone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.5:l2 
g���;�tg;.b"S��tG�s �el�e���&r: " " " " ' " . . . . . . .  649.794 
G las,� macbine for manufacturing wire, J. W. 
Gla�S\;�r:.r�l·orY: 'bofe 'fur'liuce 'for' ·tiilishi·ug·.·As: 64�,647 

GOl�I��o��:e:��tei��g��t .  metal's" f�o'm ' siimcs', 'ex: tU9,425 trnctlon of. W. A. Caldecott . . . . . . . . . . . . . . . . . . . .  649.628 G ra�ei;l� \�l �!Ils���!��r�n �tS�Y�G agt��:�.��.s . .  ��:. �.�� 649.6.� Grnin cleaning device. \V. E. Lannon ... . . . . . . . . . . .  ti41l.543 (jrain distributer. It. J. Moult.on . . . . . . . . . . . .  649.70'.l. f�4!'.7m Grain elevatOr distributing' spout, J. J. Gerber . . .  li4n.724 

g����: �{r��P��t�i�r:"�'d. : : : : : : . : : : : : : : :  : :: : : : : : : : : : : :  8:m:�� 
g��lte�I·\��n�er�������nJ.rE: 'iiy i1es: : : : : : : : : ' : : : : : :  :tl�:m 
M�l� �J�l��AWllK�n��t:: : : : : : · : : : : : : : · : : : : : : : : : : :  g:�:f� Hair ornamellt holder. W . . 1. & M. R. Littell . . . . . .  ti49.4/i.5 Hammer. tllrowing, F. C. Breakspenr . . . . . . . . . . . . .  649.885 Hnndle nnd strap. ('onvertible. A. ,"Y. Furnivall . .  64!:f.832 Hat rack and clotbes drier, combined, A. H. 
'He<:;��J1gsee'siove' iieater: " Su'bmc'r'ged' beiit'er: ' 649,883 
1i::ir,;;c �p:�r����eJ: A: ·wiiis.'. : : : : ·: : : : : : : : : : · : : : : : ll:�:U� H�atinl? conductors, protecting electric. W. S. 
He!.�;:,,��v::'er:do�est;c� 'N: Sha�: : : : : : : : : : : : : : : : '  m�:�� Heels, press and reold fol' mnking, F. "V. Coy . . . . .  f)4�.SS9 
i{ f{crg�;�c���i�:��� �.r H\�rd�n .���i.�� .. :::.�.�,��: ��1M Hitchinll weight. C. B. Fisber . . . . . . . . . . . . . . . . . . . . . .  649.5119 

�g�l�:r�';n�: l.�����·eil·.: . : :  . .  : : : : : : . : : : · : : : : : : : :  ��.�� HO��Ok�e��f��rt���� book. Fish book. Snap , 
Hook and eye. W. S. Richardson .. . . . . . . . . . . . . . . . . . .  649.H76 Horse detacher. C. S. Green . . . . . . . . . . . . . . . . . . . . . . . . .  649.601 
����:�I�g��":�h��.\,.��c��o�i.Y:: : : : : :  : : : : : : : : : : : :  t�:��� Hydrocarbon burner, C. U. Sutton ... . . . . . . . . . . . . . . .  6'9,881 
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through tbe bours, moments and seconds of a li1etune, stands tbe 
Ruby Jeweled Elgin W a t c h  
possessing accuracy and every mechanical perfbctlon tbat has won fOl' It tbe proud title of 

The World's Standard. 
All jewelers sell tbem In sizes and cases to sutt everyone. 

An E'a-In watch always ha� the word '"EI"ln" engraved on the works-ful l y  guaranteed. 
"Tho Ways of a Watch" mailed free on request. 

ELGIN NATIONAL WATCn CO., Elgin, III. 

RS FOR QUICK WOR K .  

The Chain Saw ;' 
Mortiser. 

;:1r Send fm' Ci1·c'l.tlar 
describing it. 

New Britain Mac h i ne Co . . 
New Brita i n ,  C o n n .  

A· T LAST ' HOUSES L IGHTED 
• BY BATTERIES 

!

. 
�v BA � AI'IP lAS L 

'3. COMPlt:Tr: 

CHEAPEST AND BEST LIG HT. 
We o.)so want Agents for our Table J ... amps, Carriage and Bicycle Lights. Fan Motors 
witb Batteries. Cap Ligbts. Necktie Light •. and everytbioJr electrical. Largest makers 
In tbe world and we undersell all. Agents wanted. Send fo" netv Catalogue. Just out. 

O H I O  E L ECTRIC WORKS, Cleveland, Ohio.  

ARMSTRO N G'S P I P E  T H R EA D I N G  
-AND-

CUTTING·OFF MACH I N ES 
Botb Hand and Power. Sizes I to 6 inches. Water. Gas. and Steam Flt-

�1�� b�1l�r�in!��'::i�t(y��:s 
'UI1tiversallly ackno'l.vledged to be 
THE BEST. R?"Sendfor eatatoQ. 

T H E  ARMSTRONG M F G .  C O .  
Bridgeport, Coun. 

A ��tt�tg'������ �� Mortnrg will do well to write 
The Air Brush Mfg. Co. 

80 N assail Street, 
Rocld'ord, III.,  U. S. A. 

WARREN'S Natu ral 
Su rfaced Read 

Asphalt Stone 
Roofi ng. 
.: o� .�:� •. _l�:s:� C��!la��� 

T H E  BEST T H I N G  YET ! 
Is simp)e and durable, and can be put on and taken off at will. Nothing like it in tbe world. ''J.1l'y a set unc1 be convinced. If your dealer does not keep tbem send 250. to ns for sample doz. 
TilE ] .. & II. SUPPLY CO., 86 ()omDlerclal A venue, BblglulIliton, N, Y. 

THE " QUEEN " DRA WINO PENS. 
SCIENTIFICALLY SHAR PENED. 

WE L L DRIL�ING 
Machmes 

Over 7 0  sizes and styles, for drilJing either deep or shallow wells in any kinO of soil or rOCk. Mounted on wheels or on stlls. Witb engines or horse powe-rs. St.rong, simple and durable. Any mechaniC can operate tbem easily, send for catalog. 
�VILLIAlllS BROS., Itlmca, N. Y. 

P R O POSA LS. 
COMMISSION 

NEW EAST RIVER BRIDGE, 
City of New York. 
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NOTICE TO CONTRACTORS. 
APRIL 19, 1900. 

Bi<1s will be received by the Com_miSsioners of the New East River Bridgp. at their office, at No. 25S Broad­way. in the Borough of 'Manbattan. ill tbe City of New York, at two o'clock in tbe afternoon of the 31st DAY O�· liAY, 1 900, endorsed " BID FOR CON,;'l'lWC­'I'ION OF THE S'I'EEL AND MASONltY APPROACH ON 'l'HE BROOKLYN SIDE O�' 'rHE NEW EAS'l' R[VER BRIDGE " for furnisbing the materilLls fo)' lLnd c nstructlmr the steel and masonry approach on tbe Brooklyn sidA lIf tbe New East River Bridge, in accordance wltb the proposed form of contract and the drawillJZ's and specifications tberefor. All bids shall be enclosed in sealed envelopes. addressed to I�ewis Nixon, President of the Board Of ('ommissiouers of the New Eabt Hi ver Brid,:ze, and presented to him on tbat day and at that hour at snid office, and such bids will be 
rC:ra�i�ri��cO�I�e;�i� �he t��:���o��mmiSSioners on 

fO���i:��:k�I������i:��gg:e�ib��es �g��ba� gr3.;ig�3 and contract! may be seen, and further information will be given at t le office of the Chief En�leer, No.84 B road-ii�;. �6'��� 3!y ��oX���'J!�W of ew York, on and 
The Commis�loner8 require that all bidders sha11 care­fuBy examine the speCifications. drawln�s aud propo�ed form of contract. in order that no question as to their 

��3:x���o��ha�r��e c�l:l�:!.!t��·th���ri�� �� t�i:t��i!r. rials or of the workmanship will be allowed, and tbat tbe specifications will be adbered to strictly. 'l'be contract is to be completely periormed within twelve montb:-t after the execution of the contract. Bids will be made upon a form provided tberefor. and only tllose bids wlll be considerod which are complete, in propel' form, comlly  with the reqnirements berein 
�;

a;:�:ri�� i��;dof:�;�on�rbifi�;�ies of known reputation. 
Each bidrler wil l be required to depOSit, with bis bid. 

�6,�� �)��:b�� t�g ����Ji.���I�elsj�l��tD�e�aj��t�fd��� 
'1'1 easurel' of the New E'lSt River Bl'id�e Commisflioners. 
�1�:�7�b� �F�J��eeqxUei�·��ib�I�J·. IhlTIb?; bl�� ��nl�������d� within twO weeks after notice of tbe acceptance of his bid. 
tl;�11�nc;S�tr�c��1$2uJ�boo�eiJ�e�i�r�gr� :�!:X�db�gdt�� proposed forlD of contract, with two approved surety companies doing business in the City of New York, con­dil ioned for the prompt and faithful performance of the contract and its covenanLsand the work l bereunder. 
Cu1:d blrll�a�ytg�d�:����b��s�mO:n;:i�;V��! c:���r:s�: bids will be received only from sucb partles as hnve the requisite. plant and facilitie�. \"biCh have been in suc· ce�sful operation on work of siuJilar cbaracter for at least one year. '!'be bidders must be, ill the opinion 0; 
��� �t���W:�C��I�O �f!�u�����td(\�t�Vs �rla�����'�e�l�J importance according to tbe highest standard of sudJ work at the present time. The Commissioners reserve tbe ri�ht to reject al-:f. and all of the bIds Ofter:d. ���1�c�����: ��<!;i3!!'� . 

JAMES D. BELL, SefJretary. 

COMMISSION 
NEW EAST RIVER BRIDGE, 

City of New York. 
NOTICE TO . CONTRACTORS. 

APRIL 19, 1900. 

Bids will be recel ved by the Commissiollers <)f tbe 
�:;: �a���1voe:o��6dp;,1 �;�I���a���;,alur:oCil� o�r��� York. at two o'clock in tbe afternoon of tbe 3 1 ST DAY OF lilA Y, ] 900, endorsed .. BID FOR CON,;TRUC­'l'JON 01<' 'I'HE S'I'EEL AND MASONHY APPROACH ON THE MANHA'I"l'A;>; SIDE OF 'l'H W  NEW EAST 
��:��s���8�gEt'l�e f��e:;lJ'a�i�h;:::scil��y �����:�t fg� the Mu"buttan side of tbe :'oiew East Rive" Brid�e. in accordance witb the proposed form of contract a.nd tlle drawings and speCifications therefor. All bidS shall be enclosed in sealed envelopes, addressed to LewiS Nixon, President 01' the Board of Commissioners of tbe New 
�::Jt �i�t�r���'a��il�����e�n�o s��� grd:b:tnd�� 
rc:r��i�f���co��ci'�ni� �6et:rt:��oCll�mmlssioner8 on 

fO���i:���.���vr&e�hfleC����oss:N��r�s���eiba� g{d��I;:3 and contract, ma� be seen. and furtber information will 
��f:vigr����eo� ��o�������·\���ig�e��\��k� Jlu'°a�d atter the 28th day of April. 1900. 'I'he ComlLissioners require that all bidders shall care· fully examine the speclt1cations, dro.wibgs and proposed forlD of cnntl'act. in order that no question as to their meaning moy arise bereafter. It must be distinctly 
�i�1se��tg��bt:�tol�������f� �?n �ee a11���i!a. �i�btt��\ie speCifications will be adhered to strictly. 
firl'�� ��I\i��t a��e�(lb�e ei�������� &e���n�::crith in 

Bids will be made upon a form provided therefor. 811d only those bids will be considerp.d wbicb are complet j', in proper fvrm. com/IY witb the requirements hereill 
��at:�:�! �:do����

eOD�biR��ies of known reputation, 
lacb bidder wlil be required to deposit, with bis bid. 

�M� g��tl�f t�et������igF'J�li':.�eJj�fiF��i��heiy�.f�� 'l'reasurer of tbe New East River Bridge CommiSSioners. 8S �ecurjty for the execution by bim of tbe contract alld the giving of the "'quired bond, if his bid is accepted, witllin two weeks after notice of the acceptance of bis bid. The Contractor will be required to give a hond in the penal sum of $400.000. in tbe form annexed to the 
g���:�re!g�rrnrzobu����:�� th�t��\V�l*���vi�r:���� ditioned for tbe prompt and faithful performaDce of the contract and its covenants and tbe work thereunder. As by far the greater part of this work can be exe· 
gfd:�Vi�]bYe �lc��i�!�D��tf�L�b��'I�t�a�I:::stib�;�l��� requisite plant and f&'Cllities. which have been ill suc· cessful operation on work of similar character for at least one year. Tbe hidders must be, In the opinion 01 the Commissioners, fully quali.ijed both by experience and in appliances. to execute work of this cbaracter and Importance'uccording to tbe h igbest standard of sucb work at tbe present time. The Commil'siocers reserve the right to r�ect aDI and all of tbe bids otlered, 'r2ir°l�c*��tN; ��e:� . 

JAMES D. B ELL, Seeretar·l/. 

It Would Look. Better I 

M�AbRT��Nifl�"itaLRoeD LAW'�eFE"':.Ci!'ia With steel- -posts Is most durable. handsome and 
ehea:n. Lnok j,..t.o 1"1.." 1'l"IPttpT'. Tll ...... l'r .. "..t ,.. .. � ... I ......... 'le fJ'P.f'J. 

{JARo��{AJ!,,� �8; 8��' B���.f,�.:y� �L�vO��r� l;';y;. PA. 
01 T H E  " HOCC SON " � POC KET TI M E  STA M P  c;;;. Prints Year, Month, Day. Hour Hnd Min-

ti�� o��������tf��i��:�tl�:;�n�p�: ployes' register. �enel'al time and check svstem, an absolute necessity in every business. Ail' cushion base. Operated without poundln/Z. Complete witb die and Ink ready for use. ar Guaranteed 
jor perfect work ancl C01'1'ect tirn.e, orm01!� 
,·efunded. 27 Thames St .. N:.- ¥. 

They Stand High Pressure. 

A i;�h���b��� ���J:S:;�i�rle; f�:a��::r: 

'It��PIl,T��ce��i';i;:ld::::3'�!:�:ds:u�:i 
imitations. Catalogue No. 2 Free. · 1·h:ncULY.8 FLOAT WORKS, SprlOifie1d, Mw. 
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A wag to 
t:hon 

!IOU 

yO���I��i
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��';;ilc��:
el�,�

O
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a g;:;:�l'0���'k� 
Our studentsadvRllce in salary and position 

while 3t'UdyiHg. More than 150,000 students and 
graduates have taken technical courses by maU. 
No need to leave borne or sacrifice present sal. 
aTY_ Our OWI1 copyrighted texts are furnished 
free. Your success is guaranteed. 

Others Have Raised Themselves. 
Devote part of your leisure time to the study of 
:�r(!c:l:

l����I���I��fth�t�il����'!.181��rf�!�I
I::tc�",�:; 

]\��lkl�:��li,�:' 1l�'drSt��,I�i�a��;IB� :il\IL�8trYt 
Established 1891. Capital $1,500,000. Write and tell ua wha.t profes,.ion you wish to eo ter. 
'I'he InternfitlOl�al Correspondence Schoolst Box 942 Scranton, }:'o. 

A successful Acetylene Gas Automo­
bile La.up, using the same patented system 
of generati" n that bas made the Sol aI' Bi­
cycle Lamp 80 successful. 

A ntolnobile Laln])s. to attach in center 
of dash, $6.00 each. 

CarriaKe Lamps. $12.00 per ])ai'l". 
Dash Lamps, $7.00 per pair. 
These can be obtained at your dealers at 

this price, or from us. express prepaid. 
ar- Send for our illustrated booklet. 

BADGER BRASS MFG.  CO.  
Station X ,  Kenosha, Wis. 

Sold by . . .  

Hardware, Sporting GOOd8 
and General Store •. 

Catalogue S for the asking. 

HAR�INGTON & �ICHARDSON 
A�MS CO.. Worcester, Mass. 

I citutific jtuttitAU. MAY 26, 1<)00. 

Hydroearbon burner, IncandesC6nt, C. K. Hard-
ing .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  6(9,6!l7 

Hydrocarbon burner. incaudescent, V. ,J. Roger .. 649,�17 
Induction coil, H. E. W illi •.. . . . . . . . . . . . . . . . . . . . . . .  649,788 
InjecLor for steam bOiler fire boxes. st.eum. J. A. 

Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64U.(45, 649,446 
Inking pad, L. Baum/Zarten . . . . . . . . . . . . . . . . . . . . . . . . . .  649,592 
Insect trn.p. Scblacbter & lteiferscheld . . . . . . . . . . . .  fWlI.484 
Ironing- table, folding, J. H. Osts . . . . . . . . . . . . . . . . . . .  649,861 
Jacks, device for providing level bearings for 

jaws of, J.  W .  Horth . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649,846 
Jar. See 3ermeUcally sealed jur. 
Jar cap. hermeticalJy sealed. W .  H. Honiss . . . . . . .  H4n,845 
Joints. makin$l welded, E. C. Pulmer . . . . . . . . . . . . . . &19.473 
Journal box. P. Brown . . . . . . . . . . . . . . . . . . . . . . 649.534, 64U,535 
Knives. etc .• scale gage for settill,5Z. C. J. Quinn . .  649.7f>1 
Knockdowil stand or lable. 11. Keller . . . . . . . . . . . . . . li<W.titif> 
Lamp, acetylene gas, W. �'. Goeltz eL a l .  . . . . . . . . . .  640.834 
Lamp. acetylene uns Ilenerat inK. A. K. Stein . . . . . . 64V.SSO 
Lamp bracket. elect ric. W. H. M.orse . . . . . . . . . . . . . G4RM4 
Lamp trimmer's tool. E. M. Wilkins . . . . . . . . . . . . . . . ti4V,50J 
Lantern. J. H. Hil l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64�.4;2 
Lantern bolder, H . . 1£. McConley . . . . . . . . . . . . . . . . . . . .  649.545 
Lantern. tubulur. G. B. P u rn pelJy . . . . . . . . . . . . . . . . . .  64!J.529 
Latbe, t u rninl!. J. H. Back . . . . . . . . . . . . . . . . . . . . . . . . . .  649.504 
Latbe. wood t u rning', G. Brennp.r . . . . . . . . . . . . . . . . . .  G49,1i5.i 
Lead curbonnte. making. G. D. Coleman . . . . . . . . . . .  6-W.507 
Leveler. puiverizilill. W. Z. Brown . . . . . . . . . . . . . . . . . H4!l.595 
Lifter. See Gn,lTel Jifter. Photograph IC plate 

lifter. 
Liquids on draught. cabinet for. M. J...Ievine . . . . . . .  649.851 
Lock. U. Phelps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64!J.7Uli 
Loom picker, .\'1. j)1. Lahue. . . . . . .  . . . . . . . . .  B4l'.tjllS 
Lubricut,ol'. See Axle lu bricntor. 
Lubrica.tol' tiller. W. McNeill . . . . . . . . . . .  . . . . . . . . .  649.Gl:-l 
Lubricator strailler plug, '1'. E. 1'yler . . . . . . .. . . . . . . .  649.779 
Lumber drier. G. H. Robertson . . . . . . . . . . . . . . . . . . . . . .  64H,757 
Lumber, dryin.a. G. B. Robertson . . . . . . . . . . . . . . . . . . . 64!1.758 
Mati pOlich. C. Lawrence . . . . . . . . . . . . . . . . . . . . . . . . . . .  64!l.4t:a 
Matting rollill/Z macbine, M. W. Hunter . . . . . . . . . . .  6411.ti94 
Measure, liquid gold. A. M. Ronse . . . . . . . . . . . . . . . . . .  649.87j· 
Mechauicul movement, E • •  1. Prindle . . . . . . . . . . . . . . . ti4H.'i(J8 
llechanicul movement. Sears & Currey . . . . . . . . . . . .  6411.�1 
Medicate,l bat pnd, B. A. I£ldro-d . . . . . . . . . . . . . . . . . . . .  649.8'6 
i\tedicatect vapur illjectot'. H. "V. Libbey . . . . . . . . . .  64!J.52t 
Metal plates. apparatus for clltting grOoves in, A .  

Oppel"t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G4R8IiO 
Meter. See Electric meter. 
Milk cooler. W. G. Halford . . . . . . . . . . . . . . . . . . . . . . . . .  64!l.8!lG 
Milk cooler, aerator, and separntor. P. O. Hirsh . .  649,004 
Moistening a.pparatus. A. V. Hysore . .  . . . . . . . . . . .  &lS.Wi) 
MOld. See Crockery mOld. Stone mold. 
Moldinll apparatus. C. Herman . . . . . . . . . . . . . . . . . . . .  649,640 
Motor. See 'l'urOllle motor. 
Motor, E. �'. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64!l.54G 
Motor control. system of. C. ''tV. ] ;urson . . . . . . . . . . . . 649.6f1H 
Mower aLt,ucbment. J. E. Stullfield . . . . . . . . . . . . . . . . . .  ti4!I,lil!l 
l\1usicul instrument.. automatic. J.  A . .  'Veser . . . . .  tWJ.623 
Needle tlllil l� macbine. J. E. I nnulll . . . . . . . . . . . . . . . . 64!).OO7 
Newsoaper seiling apparatus, coin controlled. A. 

M. A rg-Ies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  649.793 
Nipple. nursin�, C. E. Blnck . . . . . . . . . . . . . . . . . . . . . . . . .  649.593 
Oiler, HutomatiC. J . 11'. McEntee . . . . . . . . . . . . . . . . . . . .  f)·HJ.671 
Oven. Jacobson & .Joransnll . . . . . . . . . . . . . . . . . . . . . . . . . 649.6·U5 
Puckinll machine, "V. L. Hardy . . . . . . . . . . . . . . . . . . . . .  64!1,44H 
Pad. See l n kiu/l pad. '-Vritin,lZ' pad. 
Paper feedin� machine. T. C. Dexter . . . . . . . . . . . . . . . 649.&'21 
Paper reJlisterillf( instl'ument, rr. C. Dexter . . . . . . . . H4U.8?2 
Paste cnp. G. \V :  Bassett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'i!l.&iU 
Paste cu p. \V. H.odiger. . . . . . . . . . . . . . . . .  . . . . . .  . .  64U.f)1;4 
Pencil, lead. A. rrruscott. . . . . . . .  . 6-W.777 
Phonograph. G:relet & Vives . . . . . . . . . . . . . . . . . . . . . . . . 64!1.7;;!5 
Pboto"raphlc plate lifter, �'ischer & Schade . . . . . .  649.72a 
Photograpbic printin,;r apparatus. C. };'. Jenkins . . 6-1U.730 
Piano action. repeating upri,lZ'ht • .  J. L. \Vilson . . . . . ti49.5li1 
Picker. See Cotton picker. 
Picturc frame. Lt. R. Debacber . . . . . . . . . . . . . . . . . . . . . .  649.6.10 
Pipe clamp, inside, H .  1. Cbubb. . . . . . . . . . . . .  6411.81:1 
Pipe covering. J. A • .  \1cCOl1nell . . . . . . .  . . . . .  649.4t-i�1 
Pipe lock, W. H. Kessler . . . . . . . . . . . . . . . . . . . . . . . . . . . 6411,;18 
Pipes. a utomatic cut off mechanism for WlLter. O. 

W. '1'roy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 649,406 
Pipes, detncbable coupling for vent or waste, T. 

G. Neal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640.744 
Planter. check row corn, C. M. Dnyton . . . . . . . . . . . . . 649.818 
Planter, corn. C. E. J ackson . . . . . . . . . . . . . . . . . . . . . . . . . 641.1.579 
Plastic substances. apparatus for working and 

shapiniC, W. S. & C. l. Corby . . . . . . . . . . . . . . . . . . . . .  649.437 
Plow, M. Bystrom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649,808 
Plow. seeding, �'. A. Wells . . . . . . . . . . . . . . . . . . . . . . . . . .  640.550 
Pneumatic tool. C. B. Ricbards . . . . . . . . . . . . . . . . . . . . . .  64H,7M 
PO�(,. See Fence post. 
Press. See Ii'orging press. 
Press, A. J. Duckwortb . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  649.600 
Press for oleaginous substances. Zoder & Hayne. 649,50:1 
Print.in,5Z machine. plate. J. P. Stevens . . . . . . . . . . . . .  649.77a 
Propelling veRsels. means for. A. 'roltor . . . . . . . . . . . 64n.781 
Puller. See Cork puller. 
Pulley. J .  A. ;\lcGarry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649,74. 
Pulverizing and separating machine, C. ,;y. Day . .  649.817 
Pump, D. A. Qui"iCin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640,750 
Pump attachment. rr. G. Good . . . . . . . . . . . . . . . . . . . . . . 64!l.H I Pump rod attacbment. R. P. Weed . . . . . . . . . . . . . . . . . 64�,882 
Pump rod coupliUIl, C. A. Vuller . . . . . . . . . . . . . . . . . . . 619,8ill 
Pumping device. pneumat.ic, Brock & Pbillips . . . .  641'.SUa 
Punching metal st,rips, mecbanism for. Saltzkorn 

& Nicolai. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi4t1.7Ii2 

����::: �·�s:b����.�: : : : : : ·. ·. : : : : : : : : : : : : : : : : : : : : :  ::: 3:�::ri 
Pyrotechnic alarm, J. C. )loore . . . . . . . . . . . . . . . . . . . . . 64!J.tiI2 
Rack. See Cloak rack. HaL rack. 
Radiators. air valve for steam beating', H .  C. 

Kennison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 649.519 
Rail chair or su pport. G. F. Dewdney . . . . . . . . .  ' "  . ti4�J .439 
Rail tie, metallic, J .  G. Williams. . . . .  " . . . . . . . . . . .  649.5<;2 
Railway alarm si,lZ'nal. automatic. A. J. Rose . . . . . .  U49.482 
l{.aiJway closed conduit electric. D. G. StouJZhton. (i4!J.5..."6 
Railway tie plate, R. B. Charlton . . . . . . .  . . . . . .  640.02\1 
Ram. G. A. &. '1'. F .  Penrose . . . . . . . . . . . . . . . . . . . . . . . . . .  649.748 
Rat.au cuttinjl macbine. Pomeroy & Larsson . . . . .  64\:).676 
Ratan preparinjl machine. Pomeroy & Larsson . . .  649.678 
Refrigerating or freezin� rooms. apparatus for 

cooliu" and drying, V. W. Vollmunu . . . . . . . . . . .. 649.558 
Re,lZ'ul ator. See Draft regulator. 
Rein gUide. J. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 649.&72 
Relasting machine. W. T. Sheill . . . . . . . . . . . . . . . . . . . .  649,879 
Rin,5Z. See Curtain ring. 
Rock drill, Greene & Brady . . . . . . . . . . . . . . . . . . . . . . . . . . 64n.ti02 
Rock drill, E. Lawson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649,464 
Hock drill pistons, rotary attachment for, P. H . .  

Reardon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 649.547 
Rocl< drill slides, adjusting device for. P. H. 

Rearrton . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . 64U.D4S 
Rotary en,zine. J. Yl. Flowers et al.  . . . . . . . . . . . . . . . . .  tl49 •. ,)41 
Rotary en/!ine. Steers & Abercrombie . . . . . . . . . . . . .  649.772 
Sad iron "est. E. C. Pbillips. . . . . . . . . . . . . . . . .  �"9,674 
Safe, J. T. HOUiCb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 649.41>5 
Safe or vaUlt. W. H. Hollar. . . .  . . . . . . . . . . . . . . . . .. &l9.J;!l;J 
Sand blast apparatus. A. G. Warren . . . . . . . . . . . . . . . .  &19,7;;2 
Sash balance. W. Schuch . . . . . . . . . . . . . . . . . . . . 649,7ti5. 64!1.766 
Sash bolder. Davis & Pan,5Zburn. . . . . . . . . . .  . . . . . 6411.4as 
Scraper, rr. Burllet·t . . . . . . . . . . . . . . . . .  . . . . . .  649.432 
Screen. See W indow' screen. 
Screw cutting latbe feed device. J. Grime . . . . . . . . . 649.'1·17 
Seedin,5Z machme or drill, A. J. H. Reid . . . . . . . . . . . .  64n,479 
Settee and play table. combination. A. Schmack-

ers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 649,553 
Sewing and cutting machine. buttonhole. J. T. 

Hogan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.870 
SewinJZ' machine. book. O. Kleinschmidt . . . . . . . . . . . 64�) .732 
Sewio.R' machine shuttle. T. C. Robinson . . , . . . . . . . .  649.75\1 
Sewing on buttons. macbine for. A. A. Merritt . . .. 649.871 
Sbade bracket, S. Uray . . . . .  . . . . . .  64�.83a 
Sbade cord, O. Weinfurt. . . . .  . . . . . . .  . .  &19.fI()() 
Sboe form, J:!:. Andrews. . . . . . . . . . . . . . . . . . . . . . . . . .  6-1!1,88-t 
Shrnal. See Ruilway alarm signul. 
Sil<nal. J. H. McCartney . . . . . . . . . . . . . . . . . . . . . . . . . . . . '. 649,023 
Si�llaliJ]g apparatus. electric. F. K. li'assett . . . . . . .. 649.6lit 
Skeills of silk. etc'., device for holding-, S. Sweeney 649,495 
Sla" eject,or. H. 1'. Marshall . . . . . . . . . . . . . . . . . . . . . . . . . .  649.855 
Smoke consumer. furnace. J. H. \Viest. . . . . . . . . . .  649.787 
Smoke preventing apparatus. R. H. Burns . . . . . . . . . 649.5:-)3 
Snap hook. B. I.J. J ordan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6411,460 

��?r':l 'i/��V�e":. '':ad:1���;: for '{or'm'in,;: 'P: 'X: Lor': 649,709 

nz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ �� 
Fpraying appare.tus, J. Scott . . . . . . . . . . . . . . . . . . . . . . . . . 649,6S0 
Squares. adjustable level and JZ'age attachment 

for. H. Braun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 649.626 
Stacker at.tacbment for separators. pneumatic, J .  

Gardiller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649 . .175 
Stacker. pneumatic. W. N. Sprin�er . . . . . . . . . . . . . . . .  fi4!1.4!1'2 
Stamp. hand. L. K. Scotford . . . . . . . . . . . . . . . . . . . . . . . .  649,585 
Stand. 8ee Flornl stand. Knockdown stand. 
Stnnd. Kraatz & Bossmeyer . . . . . . . . . . . . . . . . . . . . . . . . . .  649.4fll 
Stnple, carpet .. R. A. Breu l .  . . . . . . . . . . . . . . . . . . . . . . . . .  O;4!l.K8� 
Steam coupliTl/Z. automatic. N. F. Niederlander . . .  64H,472 
Steering genr. E. C. Akers . . . . . . . . . . . . . . . . . . . . . . . . . .. 649.7HO 
Sterilizin,5Z cabinpt,. W. R. Goodwin . . . . . . . . . . . . . . . . .  649.512 
SLOne Inolrt. uftiOcial. ';Y. 8. L. & J. E. Jones . . . . . .  64ll.892 
8tornlZe banery. elpctric. E. A. Sperry . . . . . . . . . . . . .. 649.4!n 
Stove. gas hentin2'. F. P. Gille�ple . . . . . . . . . . . . . . . . . .  fWH.8H3 
Stove h eater. 'I'. B. FerJln�on. Jr . . . . . . . . . . . . . . . . . . . . 64!t540 
�tove water bnck. P . •  J. Beugnot . . . . . . . . . . . . . . . . . . . .  649.7f1S 
Stovepipe box. H. D. Wadp-. . . . . . . . . . . . . . . . . . . . . . . . . .  649.1\.'iO 
E'tovepipe fnstener. A. J. Miller. . . .  . . . . . . . . . . .. fW9.58'J 
Street cleaning mnchine. Lnyman &. PHToart . . . . .  649,609 
8trin,5Zed 1n�t.rllmellt�. vl bratin� or vlnying device 

for .. A. C. OetmeriniC .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  649,638 
Strip of t'(Iaterial for mRkin� taperillC' articles. 

Pdmeroy & Lnrsson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 649,677' 
Strip of matertlll fllr m8ki� tnperlng' llrticle�. J. 

Porn eroy . . . . . . . . . .  . . . . . . .  . ..  . . . . .. . . . .. . . . . 649,K7!l 
�trOJ'lflinfl machine. W. R. Douglas . . . . . . . . . . . . . . . . .  fi49.823 
Submer"ed beater, H. W. Diers . . .  . . . . . . ,;4,1,440 
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Especially designed to drive single 
small machines and mach.ne tools, 
or small groups of machines. 

FOR D I R ECT CUR RENT C I R CU ITS- I 1 5 ,  230,  500 volt •• 

GENERAL ELECTRIC COMPANY, 

R

emington 
Typewriters 

DO TH E WOR K  
WYCKOFF, SEAMANS & BENEDICT, 

327 Broadway, New York. 

General Office : SCH ENECTADY, N .  Y. 

best C H U CKS.  buy Westcott's 
e Giunt Double Grip 
CbnckS. Little Giant 

I Cbucks 

Astronom i cal 
A � D  

Engineering 
Instruments 

MANUFACTURED BY 
W. &. D. 1lIOGEY, 

BaYOline (;tty, N. J .  
ar Send for Catalogue. 

WouIn You Become ? 
B man or mark • 

Would you possess the capacity that directs affairs ? Would you de­
velop the power that dominates men ,the force that controls their m in ds ? 
In all walks of life these faculties measure the difference between suc­
cess and failure. They are to be traced to one mental characteristic-PER.SONAL MAGNET ISM. 
It is this well-nigh undefinable something that makes a man irresistible, that enables hinl to com­
pass all difficulties) to surmount a l l  obstacles It is this mental energy that causes him to surpass 
his fellow-Iuen in the pursuit of fatne, fortune, happiness. With the consciousness of the power of 
Personal Magnetism attained comes ability to make friends, inspire confidence) win affections. You 
can embrace opportunities, gai n  social position, achieve business success. You ran become a great 
power for good ill the community in which you live. .. T H E  WONOER.S OF PERSONAL M A G .  
NETISM AND HY PNOTISM " i s  the titie o f  a scientific treatise which tells you precisely how t o  
acquire t h i s  marvelous influence. It i s  a comprehensive work b y  t h e  eminel1 t authority, Dr. L a  Motte 
Sage, A . M . ,  Ph.D., LL D .. graphically written, profusely illustrated, admirably execnted. It reveals 
wonderful secrets and contains startling surprises. It is free to you for the asking. This offer is ab­

solute, genuine and without conditions. Send your name and address and receive the book by return 
mail without expenditure. It has brought success to thousands who have sent us such testimonials 

as these : 
REV. R. C. QUINN, D.D., Ph.D., Wlnn. Mo., 

say s :  H Your treatise i s  a revelation. It is far 
in advance of anything of the kind that I have 
ever seen." 

lIiRS. R. C. YOUNG, No. 312 Indiana St., Law­
rence, Kan., wr.tes: " Your instructions are 
worth more than all tbe previous'reading of my 
Ilfe. The book 18 simply grand." 

Write at once to 

NEW YORK I N STITUTE OF  S C I E N C E, Dept. M. R . 1 4, Rochester, N.  Y .  

U S E  GR IN DSTO N ES P 
if so we can SUPPlY you. AI! Slz.eB 
Ulolill t e d  and 11 1 I 1I I ft U II I Cd, always 
kept in stOCk. R�memi)er, we make 8 
�r:rb���g!eS5�

le
�� li�f�: �rtil��e�· 

The CLEVELAND STONE CO. 
2d Floor. Wilsh i re ,  Cleveland, 0, 

HOW TO MAKE AN ELECTRICAL 
FUrnace for Amateur's rJse.-rrhe utilization of 110 VOlt 
p;lectric CircuitR for small f urnace work. By N. �tonroe 
Hopkins. 'l'hi8 valuable article is accompanied by de­
tailed working drawiniCs on a large scale, and the fur­
nafJe can be IDHde by any amateur who is versed in the 
UMe of t.ools. This article is contained in S(,IENTtF]C 
��E.:',J�-V; il':;;t;�'3't)�r�rla���;, §�;

e
Y��k

c
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or by any bookseller 01" newsdealer 

The " Wolverine " Three 
Cyl inder Gasoline Ma­
rine En!line.  
The only re,"enling and self· 
���r�l��k�:so�i:h:e�fi��gi�l� 
for the power huilt. Practi· 
cally no yibration. Absolute· Iy safe. Single, double and 
triple marine and stntionary 
motors from If{ to 30 H. P. 
WOLVERINE 

MOTOR WOR KS, 
G rand Rapids, Mich . . 

.H.egil"ters an accurate acco unt of work done on print ... 
���er

r
:��g�afi�

a
�a�&\�:t ��:i�� %

ea
l
s

�C&- �� 
repeats autoD1stlca.l1y. Sim pIe, accurafe, durable. Spe-
cial couliters to order. or Send!.or circular. . 

C. J. ROOT, Bri.to • Conn .. U. 8. A. 

The Olds Gasoline Engine 

������t?�1 ���er. 
complications. 1 to 
cO h. p. stationary. 
Small sizes �eJf con­
tained. (�, 8, and 15 
h. p . Mounted en­
gines, 2 to 30 b.p. rna,. 
rine. Send for com· 
plete catalogue. 
O l d s  Motor Works. 
Box 08, Detroit, Mich. 

FDDS GAS A N D  GASOL I N E  ENG INES Horse P���er. 
Adapted for all power purposes. 

Largest exclusive Gas Engine Factory in A merica. lr..tablished 1887. 
Engmes in stock S�C:d 

'}�c�g,��:t'Ji 18af.!lo��e
n

Wo��.
cities. 

"-...... .&..aa.;::;._� 

THE FOOS GAS E N G I N E  CO.,  Station A, Spri ngfield, O h i o .  

IT A p PE A LS T O  B O T H  T H E  AMATEUR A N D  
S K I LLED PHOTOGRAPHER. HAS MANY AD­

V A NTlIGES. r;ir S E N D  FOR CATALOG U E  TO 

GUN DLACH OPTICAL CO.,  Rochester. N. Y. 



• • • • • • • • 

Studeqts ar� tallg:bt Ity corrcI}pOlldcnce nil branches of Eleclrlcitv at. home from text books IJrCpnred by t�e' best practical expert.s, 
llnder the supervisIOn of able I\lId experl. 

eaced eh!ctrical engineers. 'I'hornas A. 
Edison indorst!s Ollr Institute. Thtl elcc-

�i��a�o�e:ll�,t:���Il:�� 5;_d�;�t tf,��:tll:�; our intere8till�, free ilIustra.ted book. Jt, will pomt Ollt the n�o8t pro�lablc way to employ your I<r:trtl t.llllC j 1111ght. start you 

�::Sh ��Ci�S��� a 11:1 ��I'::I� t h'il��l i �:�;�aX�f����� 
,\-Ve teach also Mt:chal1intl Ellgineerillg, Mechanical Drawing. 111(', 

The Electricnl Enginecl' l lli!ll ltutc ot" Cor. 
resPo,,�:�tC�lJI�t[����o;'c�(>�.t�/�: 240 

I LLU STRATI N G  

TAUGHT BY  MA I L. 
p��!lSf��t�J!���i7k;�t�ai��1�b�(�:;;�e� 
to all. Personal instruction and Cl"iticism 
same as in our resident school. Pre. 
pHr�s quickly for proHtable work. 1\10d-
erate ra es. Write for particulars. 

N A T I O NA L  SCHOOL OF I LLUSTRAT I N G .  
3 8  P e n n .  S t  . .  I ndianapo l is, Ind.  

S C I E N T I F I C  ST E N O G RA P H I C  
Work. Lectures. etc., reported by an expert. Highest 
," 'fere',cp-s. GEO. U. COCR, Stenogl'lwllel', 1 4  
:South Broad Strcct, Philadel,)hill, Pa. 

ROSE POLYTECHN I C  I N ST I T U T E  
�l;;Y:ll:�I�I�J .EC��r;:i��l�O�!:�?t1f:��

l
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sive shops. �'1odernly equipped laboratories in a]J de­
partments. Nxppnses low. 18tb ypar. f'or catalogue 
aUlln .. ss, (). L. MEES. President, '['erre Haute. Incl. 

THE whole history of the 

world is written and pic­

tured week by week in Collier's 

Weekly. So well written and 

so well pictured that it is now 

the leading illustrated record of 

current events and has the larg-

est circulation of any periodical 

in the world that sells for three 

dollars or more per year. 

On Bale at all newsstands. Price 10 cents per 
oopy. Sample copy free. Address COLLIF.R'S 
WEEKLY, 525 West .13th Street, New York City. 

K R O MS K O P  
Color Photography 

Nat1vre's Reflex! ''It seems almost a mi'l·ac1.e! "  
.. To tbe .. I ready long list of marvelous devices which 
will come intI) common every·day use must be added 
this last and most pleasing gift of science. II 

Krolnskol)'S K I'o l n ogrnlns and Ji..rolll skol)'S 
CILmel·u.s, now ready, a:ir Send, stamp jar booklet. 
I V ES Ii.JtOillSIi.OP COillPA N Y ,  Incorporated, 

1 324 Chestnut Street, P.biladelpbia. 

WANTED 
ride and exhibit 

$1 1 \0 $20 
high grade $8 10 SIJ 

SOOSecond-hand Wheel. 
aU makes and models. good as new, $3 to s a o. Great Factory Clecu'ing 
Stile at haH' factory co!:;t. 'Ve ship 
anywhere on appl'oval and trial with .. 
out a cent in advance 

EARNA 8lCYCLEdist,ibul;. 
tng Catalogues for us Many earned 
a wheel last year. Our 1000 propo. 
sition is even more liberal. 

lVrite at once for our Ral-gain List 
and special offer. Address Dept 62 L. 
MEAD C YCLECO., Chicago. 

A Way to Solve a 
Vexing Problem. 

Tbat ever difficult Question. -, Wbere to go for a vacn· 
Uon? "  again confronts us, a'ld g, most perplexing pl'ob· 
lem it is. .Norr.bern New En�land, witbout a doubt, 
offers a grenteJ variety of vacation places. including 
lake. mountai:::. aild seashore resorts, tban any otber 
�ef:tion of the country. 
o��
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that is desl:.'ed, and the easiness by WhiCh the tow'ist 
can reach bis abiding place is a feature which alone 
speaks for itself. 

.A. perusal of tbe .. New Summer Rf'�ort and Tour 
Book " just issued by the Bost.on & l\Jitine Railroad will 
help amazin.aly in selecting' your summer outing plnce. 
'rhe book bas a Jist of a thousan(J summer boteis and 
boarding houses. together witb map�. routes, rates und 
stag-e connections, and is sent tv any n.ddl'ess, free. upon 
aoplication to the Heneral Passenger Department of 
tbe Bost.an & Maine Railroad, Boston. Be sure you get It before lOU talk vacation. 

J ,itutifi, �lUtti,att. 335 
Surfaclnll materials, Rhoades & Morris . . . . •  _ • • • • •  649, 75.� 
SurglCal instrument, Stoblmann & Pfarre . • • . • . . . • 649.493 
Surl<ical BplinL. L. A. lJeuther . . . . . . . . . . . . . . . . . . . . . . . 6j�.718 
Suspenders. A. N neher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649,4;0 
Switch. See Electric switch. 
Swivel hook, W. Gl'ozilll<er . . . . . . . . . . . . . . . . . . . . . . . . .  649,515 
Synchronizing device, safety • .  J. Pearson . . . . . . .  , . .  649,526 
'l'able. See Extension table. Ironing table. 
'i'able. J. E. I.ong . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . ... 649.606 
'rable and dumb waiter, combined. Y. P. Lee . . . . .  (H!�.520 
'I'eetb. tUallufactut'e of artificial, .b" A. Wienand .. 649.024 
'!'elegraJjb. prilltillg. J .  Stockert . . . . . . . . . . . . . . . . . . . . t;4!J.8!)� 
'l'elepbonc exchang-e system. \·Y. D. Gharky . . . . .. . 649.868 
'1'eleplJolle l u l l  appara l llS. automatic, Ericsson & 

I{itter. . . . . . .. . . . . . . . . . . .  . . . .  (;4!).ti:rz 
'l'enlJin, \-\T. H .  Niemeyer. . . . . . . . . . . . . . . . . . .  64\1.745 
Tbill coupling, G. H. }1·ernuld . . . . . . . . . . . . . . . . . . . . . . . .  U4!l,722 
'1'hill couplill�s. combined allUrattler ami 11 1 It 

lock for. C. H. ChiltuJU . . . . . . . . . . . . . . . . . . . . . . . . . . . 64n.5n7 
Tbimble thread Cllttil1� attachment. Ii'. \.y. Dnke. &lH.8'25 
'l'ie. See Rail tie. 
Time indicating device. S. P. 'I'brasher .. . . . . (H9,!)...�. 649,500 
'!'ir .... F. F. Fairchild . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ij·W.721 
Tire. vebicle. C. K Duryea . . . . . . . . .. . . . . . . . . . .  H4lJ.71H. (;49.720 
'l'lre, vehicle wbeel. J. M. Sweet.. . . . . . . . . . . . . . . . .  fJ4\J.775 
1'obacco IlJoistening apparatus. A. V. Hysore . . . . .  ti4�I.ljOO 
'1'obacco receptacle. A. l3ollaT·cl . . . . . . . . . . . . . . . . . . . . . . 6411.800 
'l'ongue bar adjllStill� mechunism. ,1. H. 1\ioyer . . .  ti49,� 
'rootb crowns, manufacture of. A . . K Adams . . . . . . 64!l.424 
'1'01). spinlling'. \-V. E. Pa cbin . . . . . . . . . . . . . . . . . . . . . .. . 649,073 
'I'rack for bicycles. etc., continuous. Evans & 

lIooper. . . . . . . . . . . . . . . . . . . .  . . . . . .  . . .  649,828 
Trncllon enJrine. 1:' .... \-V. Bobn. . . . . .  . .  . . . . . . . . . . .  G4tl,5!J4 
'1'rap. See Ifly trap. I J"lsect trap. 
Tree or stafT boldel' . •  1. \reinert. . . . .  64H.785 
Trimmer. See Hoof t rimmer. 
'I'rulley, .Morey &, Watkins . . .  . . . . .. . . . . . . . . . . . . . . . G49.41j8 
'l'rough .. See waterinj.! trough .. 
Truck hauling device. F. H. \Veeks . .. . . .. .. .. . . . . . . . . . . G49,784 
'l'russ. u lUbiJical. n. S. Plum . . . . . . .  , . . . . . . . . . . . . . . . .  t:i4!J.G·16 
Tube cleaner. '1'. J. Hurt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64tJ.8a� 
Tubes 01' pipes. manufncl.ul'ing-, A .. L. Mul'phy . . . .  649.857 
Turbine 1110tOI'. 1\1. O'ConnelL . . . . . . . . . . . . . . . . . . . . . . .  G4B,S5f1 
Type writer attaclJrnent. fl'. P. borill. . . . . .  IiW.5J4 
Type writing macbine. H. K Paylle . . . . . . . . . . . . . . . . 1)49:747 
'l'ype writ ing macbine attachmeut. F. P. Gorin . . .  &H.l,51:{ 
'l'ype writing- machine cleaning �lttnchmellt. L. 

Myers. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . .  tiH),GGH 
Valve find overflow. wHste. ,"V. �cott. . . .  . ... ti,W.()Sl 
Value, float actuated. \'Y. B. Ford . . . . . . . . . . . . . . .  ", &1fl,1�,-)4 
Valve mecbanism. P. Paul:sen . . . . . . . . . . . . . . . . . . . . . .. ti4H.4i·:) 
Valve. reciprodating. \\T . Kummer" . . . .. . . . . . . . . . . . .  fi4U.fi-tl 
Valve. stea.m actuated. F . .:\1. �letcalf. . .  1j.j9.7:"!J 
Vebicle body hanger. L. Surg. . . . . .  li.J!J.:ijjtj 
Vehicle running g-ear. r!,. Byrd . . . . . . . . . . . . . . . . . . 1;4!).80'i 
Vebicle tOI) suppo)'t. �. M. l3ucbnnan . . .  . . .  t)4!).f':{ti 
VelOCipede. E. G. JJi.lttu. . .  . . . . .  . . . .  (j·I9.5S0 
Vending app1ia�lcc, pl'epuymelll. S. J. G lass . . . . . . . ti49.5 1 l  
Vending macbine. Dreisbach & Fudg-e . . . . . . . . . . . . G-I!J.ti5f.l 
Vending macbihe, J. K Martin . . . . . . . . .. . .. . . . . . . . . . .. &Hl.iin 
Vesicant. H. Helbing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G4f.l.ti!l2 
Veterinary forceps. I. P. Pickering . . . . . . . . . . . . . . . . .  649.GJ5 
Voting macbine. Geotfrion & Belanger . . . . . . . . . .  648.-143 
Wagon sent. J. '1'. '"Vebber. . . . . . . . . .  . . .  64f.l,4.!1J 
Wasber. See Axle collar washer. 
'Vatel'ing troug-b, stOCk. D. B. Conper . . . . . . . . . . . . . .  64!J,'&3G 
'Veeder and cultivator. "'. G. A vel'll ! .  . . . . . . . . . . . . . .  64Y,()S5 
\Veighing macbine. liquid. C. HobHsbehn . . . . . . . .  f)4u'51i 
\Vbeel. �ee Cable sprocket wheel. EltlStic 

wheel. 
Wheel mud guard. O. Druschky . . . . . . . . . . . . . . . . . . . . 649,824 
Wheels, dirt and sand excluding washer for ve-

hICle. A. }i;. Moore. . . . . . . . . . . . . .  . . . .  G4!l.i41 
Whips, etc .• making. J. Pomeroy . . . . . . . . .  . . . .. . � .I? QI� 
��;a
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\Vindmill coupling'. M. N. Crary . . . . . . . . . . . . . . . . . . . . . G4!l.SW 
���g�:u ��r�:�W�tJ�����:�·. �: .�: . ������:::::::: .: :.: :t:5:�� 
\Vire drHwing machine. M. von \·Vatzescb . . . . . . . . .. ti46.78:-J 
W ire stretcber, 1'. rr. Watson . . . . . . . .. . . . . . . . . . . . . . . .. 649.651 
'·Yool fat. trenting, J. HopkIllSOll . . . . . . . . . . . . .. . .. . . . 649.454-
Wrcncb. C. Prickett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  649.GIG 
Writing pad. C. E. Weyand . . . . . . . . . . . . . . . . . . . . . . . . . .  646.711 
Yoke. animal, G. Lung . . . . . .. . . . . . . . . . . .. .. .. . . . . . . . . . .. .  649.849 

D ESIGNS. 
Axle for motor vebicles. driving-. l\10rgnll & Heas-

let . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.G61 
Axle frame for mot.or veuicles. i\torjZan & Heas1et a2.titi2 
BadlZ"e. J. K. Davison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,648 
Brush bridle and broom bead, L. Scott . . . . . . . .. . . . . .. 32.670 
ChUrn dasher aeratil1tr HJ;!ltator, J. H . .M iIler.{ . . . . .  32.671 
Curtaill pole rinll, J. Krodel' . . . . . . . . . . . . . . . . . . .  , . . . . . .  3'.l,6-�4 
Display figure. C. '1\ Bradshaw . . , . . . . . .. . .. . . . . . . . . .. . . .  ii2.li74 
Electrode plate. W .  J. Slill . . . . . . . . . . . . . . . . . . . . . . . . . .. 32.004 
Eyeglasses or spectacles. blank for nose pieces 

for. I.  J:i·ox . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . a2.fi�1 
Fishin� rod l,iP. A. L. Cleaver . . . . . . . . . . . . .. . .. .. .. . . . . . . .  32.653 
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Harp body. C. E. Brown . . .. . . . . . . . . . . .. .. . . . . . . . . . . . . . . . .  :��.1;52 
Hook. !'ouap, M. Campbell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3;.1i.� 
Massage illstrument. D. B. Stevens . . . . . .  , . . . . . . . . . .  H2.6ti5 
Napkin holder, H. M. ClarK . . . . . . . . . . . . . . . . . . . . . . . . . . .  :l •. h;o 
�i�]
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Prism plate. E. J. Dobbins . .. .. .  . . . . . . . . . . . . . . . . . . . . . .  a2:lin; 
RadIator section. G. G. \-Volfe . . . . . .. .. . . .. . . . . . . . . . . . . . .  HZ.Utilj 
Range or stove. C .. Bogenschutz: . . . . . . . . . . . . . . .. . . . . . . 3�.otiS 
Rock crusher pitman. E. (). Bacon . . . . . . . . . . . . . . . . . . 32.658 
Sewillll macbine frame or hend. \V. J. Stewart . . . . .  a�.6(jH 
j��fl�yO�be":.: �.nw�
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WUl!on bed standard. \-V. Bruce . . . . . . . . . . . . . . . . . . . . . .  :3'2.liliO 
Wrencb handle, L. Coes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.656 

T RADE MARKS. 
Butter. L. E. Bruun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ll4.657 
Cholera mixtures. H. C. Wilson . . . . . . . . . .. . . . . .. . . . . . . .  a.,liflO 
Collars and cull's. Cluet.t, Peabody & Company . . . . .  34,645 
Datry products. certain named, Anglo·Swiss Con-

densed �'1ilk Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . B4.6.18 
Flour. wbeat. Geo. P. Plant Milling Company . . . . . •  34.656 
norse nnd mule shoes, 'l'l'edegal' Company . . . . . . . . . 34.titil 
j\ledicines. cenain named Jjropl·ietury. '1'. Smith . .. .  :14.647 
Oils. certaill refined. \Vesson Process Companv . . .. 84.659 
Painters' supplies. cerLain Ilamed, Hibbard. Spen .. 

cer, Bartlett &. Company . . . . . . . . . . . . . . . . .  : . . . . . . . 34,660 
Remedy for cenuin named dtseases, H. If .. 1\1c .. 

( 'I u III< . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.648 
Re�edy for rheumatism and kidney diseases. S . 

Kuufman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  34.649 
Seal. outer garment maoe of imitation. Kobn & 

Baer. . . . .  . . . . .  . .  . . . .  . . .  .. . . . .  . . . . . . . . . . . . . . . . . . . . . . . 34.644 
'l'obn.cco in twist form. chewing and smoking. \-V. 

W. �·ord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34,655 
'1'oilet cream. A. "\-V. rrrHVel'Se . . . . . . . . . . . . . . . . . . . . . . ii4.65a 
ToniCS, stimulants, ant isept.ics, and germicides. 

United Pbarmucal Company . . . . . . . . . . . . . . . . . . . .  34.646 
Vaccine virus for live stock, Pasteur Vaccine 

(United States and Canada) Company . . . . . . . . . .  34,652 
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LABELS . 
" Cremola Wheat Food." .for wheat food, North-

western Cerea.l Company . . . .. . . . . . . . . . . . . . . . . . . . . . .  7.533 
.. Kndex." for pbotogrupblc paper, Platinum 

Pbotoqrapbic Pnper Company . . . . . . . . . . . . . . . . . . . . 'i,M1 
" MHine Creamery Co .. 's PasteUrized .Maine Cream," 

for munufactured creum. G. \-V. Smith . . . . . . . . . . . 7.534 
" Pasteul'ized COllllecticut Cream," for manufac-

tured cream. G. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . 7,53& 
" Peacock's Dandruff Cure," for a dnnorutf cure, G. 

Pencock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  7,5.19 
_I Peerless Gold Seul Whiskey," for whisky, R. 

SteeL . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .. 7,5.37 
• .  Vin H.estornl." for tt tonic. Agnew Pha.rmaceuti . 

CHI Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,538 
" \-V!lldo!'f Rolled Oats." for I'olled oats, North .. 

western Cereal Company . . . . . . . . . . . . . . . . . . . . . . . . . 7,532 
.. '\'ooclmOl.lt Whiskey," :1'or rye whisky, A. J .  

l .. obse . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  7.b36 

PRINTS. 
•. Composite Head of Hats." for bats and caps. B. B. 

L>ownard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . .  224. 
u Sparkling \Vine," for a beverage, E . .Aberli . . . . . . . .  225 

A ))ritupd COllY of the specitlcn.tion and drawiuJ! of 
any patent in the foreJ!oin'J! list. or any pa.tent ill print 
issued slIlce 1863. ","111 be furnished from thlS Office for 
10 cents. In ordering- please staw the name and number 
of tbe patent desired, and remit to )01unn &. Co .. 301 
Broadway. New York. Special rates will be �iven where 
a large number of copies a.re desired at one time .. 

(' n n n .tian patents may now be obtamed by the tn· 
venr.ors for any of the IIlventtons named III the fore:' 
Io!oin� list. provided they are simple. at a cost of '45 each. 
If complicated the cost will be a little more. For full 
Instruction. addre.s Munn & Co., 361 Broadway. New 
Yorl<. Othn foreUm !latenta mu alII() be obtained.. 

£j[!���!g{�,S����y;:;::OOI, 
Works. Camden. N .  J. THE ESTERBROOK STEEL PEN CO.  26 John SI •• New york. 

Ty p ew r i t e r s  
If YOU contemplate renting or pUl'chasillg' any style 

Ty))c\vl'itCI', cash 01' on installments, we can �n.ve 
yon money. 

HAWTHORNE & S H EBLE M FG .  CO . .  
2 9 7  Broadway, New York. 6 0 4 Chestnut St. ,  Phila. 

'rhe Fox A n toJnntic 

F I L I N C  B A N D. 
(Patent Allowed.) 

For filing letters, vouchert-:, etc., 
and tbe tyin:;!' of packl1g�s. :-u .. 

than I'ubber s. 18 i:'11'�:'�s��in�Kdl �Ol��12G;b(�g8�r 
���J.isS���r'l�:���· l�a:r�� .�ee

F�x�l�� l�;(ti�l�St., 7�6tiio� 

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

PATENTS 
TRADE M A R K S  

D E S I G N S  
COPYRIGHTS &c. 
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invention IS probably patentable. Communica­
tions strictly contidentinl. Ha.ndbook on Patents 
sent free. Oldest ag-ellcy for securing patents. 

Patents taken through i\1unn & Co. receive 
speCial notice. wit,hout charl!e. in the Sci�ntific Jlm�rican. 
A handsomely lI Iustrated weel;:]y. l.largest cir .. 
culaLlon of allY scienrific journal.. 'l'erms. $3 a 
year ; foul' mOllths. $1. Sold by all newsdealers. MUNN & CO , 36 1  BrOadWay, New York 

Brancb Office. 0'25 F St .. \Vashington, D. C. 

I CE lllA C H I N ES, Corliss ElIginc'!>,. H]'cwcrs' 
aud Bottlcl'S' llIuchillcry. 'l'J:LE VILrl'ER 
�lI<·G. CO., S99 Clinton Street. Milwaukee. Wis. 

T U R B I N ES IIlr S e n d  for Circular "ill." 
J A S .  L E F F E L  & CO 

�,)riugfield, Ohio, U. S. A. 

TYPE WHEELS. MODELS LEXPERIMENTAL WORK .. 6MAU MACHINERY 
NO'lElTtES 8.. £.Te. NE.W ·:0 6TE�CIL 'NaRKs 100 NASSAU S! N,Y. 

SAW H A M M E R I N C  
InstructIOns. Prepaid on trial. ON L Y to fllers of ex­
perience and mill OWllers . . MINER. JJurnbel'ton, ?tUss. 

I N V E N T I O N S  P E R F ECTED. 
Accurate Model a n d  Tool Work. Wrile for Circular. 

PARSElL & WEED, 129-131  West 3 1s1 SI ..  New York. $75 "Month and Expenses; no expertence 
needed; position permanent; self·seller, 
PEASE .MFG. Co., Stat'n lO.Clncinna.ti. O. 

MODELS & EXP E R I M E N TAL W O R K .  
Inventions developed. Special Machinery. 

E. V. BAILLARD. Fox B ldg • • Fra n k l i n  Square, New Y o rk.  

Ni nety per CAPE NOME GOLD output will be dredged 
cent of th� out and saved by 

KROGH'S ' CENT'RIFUGAL SAND PUMPS 
and D1;ake's Arnnlgamatol's_ 'l'lle only machines that have stood the most exacting tests of practical miners. 

KR' OOH MANUFACTUDINO CO 9 to 1 7  Stevenson
.
St_. San Francisco. 

" • Patentees and BUIlders. 
In daily operation 'at the works. Builders of modern illINING, DRAINING and JU,RIG.\TION 

ilIA C H INEltY of highest efficiency. Pi'"" Send for Descriptive Catalogue. 

P ltR�E VAP�R LAUN�Ht� 
Stock I:Hzes H to 22 foot. 

Rafe, Reliable and fully guaranteed. 
Prices $ 1 6 0 and up.  Send tor Catalog ue, P I E RCE E N G I N E  CO ..  1 7  N. 1 7th Street, Racine. Wis. 

fflUlUFucrUBElS 
Who desire to better their condition by 
changine- location, would do well to corre­
spond WIth 

E. E .  NAYLO R ,  Sec. Board of Trade, Delaware, O .  

V O L N E Y  W .  M A S U N  & C O . ,  

Fr ict ion P u l leys,  C l utches & Elevators 
P R OV I D E N C E ,  R .  I .  

Keep Your  Horse Healthy 
See that his stable is fitted with 

LOG · N'S P A T E N T  STALL DRAIN 
which carries air all fllth and had odors. 
��;e:nl::al��gl�f!nm�dild

e
�l[O it��;�fU�� 

ness ar BOOklet, Prre. 
Logull 8nnlt.nry lIor@e Stull COIllIHlny, �����st 

1 682 BroudwHY. New York. "= 

N O V ELTIES & PATENTED ARTICLES 
Manufactured by  Contract. Pnncbing Dies, SpeCial Ma­
cbinery. E. Konlgslow & Bro., 181 8eneca St.,Cleveland,O. 

W ANTED.-Good alJ .. q,r, 'und mechaniCS, familiar w tb 
tool making, lathes and millin�macbines. l\lust be cap· 
able of doing fine work. Address, statina- nge and ex· 
�e:�

e
���1r�k�

C
r

IN.E 'l'OOLS, care Scientific Aruerican, 

GAS ��9 GASOLINE ENGINES 
WAT E R  MOTOR..& 

BACKU� WAHR MOT R Ca.  NE.WARK N J. U.  oS A 

Exper imental & Mode l  Work 
Ow. &: advice /ree. Wm. Gardam & Son.45-51 Rose St.,N.Y. 

I G R I N D I N G  MI L LS ��Ra:d�; :�t��nE,,�: 

I vel'sal Eccentric Mill. Address J. �. & G. F. SIillP­
:SON, 21'0 Itodney �tl'eet, Bl'ooldyn, N. Y. 

L IGHT MANUFACTURING &£XP£RIMENTAL pORK 

A-SHl£TM£TAL5TAMPINu - PUNGH(S & DIES. 
UTOMOBI·LES ANO PART S rOR SAME. 

.sPECIAL MA CHIN£R Y_ INQUIRIES SOLICITE.D. 
OTTO KONIC.5(IlW- 4� MICHIGAN 5T tLlVtLAND,O. 

TH E " MI N ISTER "  
is the latest invention , which is already registered in all t.he principal countries of the 
world to be pa�ented and which, considE'ring its immense i mportance, will soon be in 
gem ral use throughout the world. This invention is in fact a complete office, composed 
of an arm· chair and a writing-table in a small hand-bag ; (the office is even. provided 
with acetylene gas light) and is therefore of very great importance for the army, 
navy, travellers, tourists, etc_ 

The apparatus is now shown at the Universal Exhibition in Paris, where it is the 
object of the greatest admiration . 

M anufactUl'ers or other gentlemen who would like to acquire the patent or the per_ 

mission to manufacture the said invention are requested to apply to the Central Office 

of M. Ie Chevalier Eugene de Freystadtler, fluseumutcza 3, Budapest (Hungary). 

-"�,z� ���llll DERFORATED tJIETALSroR�INING SCREENS, �¥> �� r e OALAND ORE SEPARATORS, REVOLVINGANOSHAKING SCRUMS ;.:�:i?�� :::!:::f�� JIGS & STAMP BAmRI[S:,��"'�r MILLlNG&MINING MA(HINERYt,�ftu\'1S 

'<'.- :-
:. 

• •••••• :;�1��� HARRINGTON KING PERFORATING r;; 22� N U N IO N ST 
"�" .. ""':.� .. : .\\ .. �, ... \�"������ & � I �, CHICAClO . 



ON THE 
OF THE 

WINGS 
WIND 

You can't imagi.ne 
-unless you bave 
tried it - I_ow plea­
sant is the sensa­
tion of riding' in a 
WINTON 

MOTOR 
CARRIAGE 

nnd propellill.!Z it 
yourFelf, absolute· 

Price $1 ,200. No Agents. )fou
i
�I?ri;:;'��I
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vants. You can make it e:o fnstor 1!1lcw, just as you wish, 
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about half a cent a mile to run it. Cnta:ogue sent free. 
T H E  W I NTON MOTOR CARRIAGE CO .. C l e v e l a n d ,  Ohio.  

Eastern Department, 120 Bl'oadway, New York City. 

Eastman Koda.k Co.'  s 
B R O W N I L  
C A M E R A S  
==$ 1 . 0 0== 

Make pictures 2� x 2� 
inches. Load in Daylight 
with our six exposure film 
cartridges and are so 
simple they can be easily 

O PERATED BY 
ANY SCHOOL 
BOY O R  GIRL. 

THE BROWNIE CAME RA C LUB. 
Every boy and girl under sixteen years of age 

should join the BROWNIE CAMERA CLUB. Fifty 
Kodaks, valued at over $500.00, will be given to 
members of the club as prizes for the best pictures 
made with the Brownie Cameras and every member 
of the club will be Il'iven a copy of our Photoj!'raphic 
Art Brochure. No tnitiation fees or dues if you own 
a Brownie. Ask your dealer or write us for a 
,-----------, B r o w n i e  C a m e r a  Stnd a dollar to your !ocal Club Constitution. Kodak dealer for a Bro'umit Camera. Ifthel"e ::s llo Kodak E.ASTMAN 

:e;:�ra;na�o;':u/:�;�I��:�d/�� KODAK CO. 
_c_am_ey_a_p_y_om_op_'_l:I_. ___ --' Rochester, N. Y. 

W I T H  T H I S  B R A K E  
Y O U  W O N 'T B R E A K  

You will be free from fear wben 
riding your wheel oown hill if 
you are using tbe "  C. C." or 

CA N F I E LD 
COASTER BRAKE 

Small. cODvenient. reJiable and 
always satisfactory. Its 
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for free descriptive booklet. Price. C. C. Brake, $4.00; 
with Huh, $5.00; with liear Wheel, $6.00. 
C A N F I E L D  BRAKE CO.,  P. O .  Box 8 6 7 ,  Corning,  N. Y .  1f Acetylene Burners. 

Samples. M to 1 foot. 25c. euch. 
A new bW'ner for STEltEOPTICONS. 

Highest C. i>. posslhle. 
State Line Talc Co. , Chattanooga, T e n n .  , I 

OVER 25,000 IN USE. 
EASILY PUT ON.  

A N D  R E LIABLE. 
HAS PROVED PERFECT 
FU L L  Y G UARANTEED. 

Coasting becomes so safe and easy you do It 
every chance you �et. Your feet on the pedals 
gives perfect control of the wheel. Ladies' skirts 
keep down when co�stlng. You can adjust it to 
any make of cycle. 

Our Acetylene Bicycle I,aml) Is superior In 
construction LO any made. 

,I[!ust" ated pamphlet Qivina detailed .. ,.,formation 
Tega"ding Bra"_ and Lamp, sent on al)plicati"". 

ECL IPSE  B ICYCLE  CO.  
Box X, ELrtlRA, N. Y. 

� c itutific �mtticau. 

WA LTHAM WATC H ES 

The best and most reliable time 
keepers made in this country or in 
any other. 
I I  The perfected American watch ", and illustrated booR. of 

interesting information about watches, wi{[ be sent upon 
request. Americ.an Waltham Watch Company, Wal­
tham, Mass. 

U S ST<>:R..A.G-E 
_ • • :B.A. TTE:R."Y' 

TH E ONLY STORAGE BATTERY 
THAT IS 

KEPT 
ELECTRICAL 

IN STOCK 
BY 

SUPPLY HOUSES. 
Gi1'cular by ?naU. 

U N ITED STATES BATTERY CO. ,  253 Broadway, New York. 
Branch ; 9 Cornh ill,  Boston. 2% Volts. 

Jlutomobil¢ Pat¢nts 
Exploitation £ompany. 

UNDERTAKES .-'I'he manufacture of Automobiles 
and Motor-Cycles. The examination of Automo­
bile patents. '1'0 enll.t capital for the development 
of inventions. 

FURNISHE!i' .-Speclalists to make thoroueh exami· 
nations of patents. Experts to t{'st motors and 
automobiJes. Opportunities totnventOfS t
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PURC H A  SES .-All meritorious patents. licenses and 
inventions reln.tinJl to motor-cyc]es, motors, gears, 
automobiles and their parts. 

Automobile Patents Exploitation Company, 
F. B .  Hyde, Secretary. 

2 7  Wil liam Street, New York, N. Y .  

r.�.a�:1 
New England Watch Company, 

87 Malden Laue, New York. 
149 SLate Street, Chicago. 

,. Ladies' W atches � 
All styles and sizes are shown in � 

our Blue Book-Copy Free. tR4 " lI1EN ARE FOUR. He who knows not, and knows not he knows Dot be l8 a fool ; shun BLUE BOOK blID. He who knows Dot. and knows he knows not-be 18 simple j teach him. He who knows 

� .. " and knows not be knows-be is asleep i  wake bim. He who knowR, and knows he knows-be � is wisej follow hirn."-.£irab Proverb. 
We know and we know we kuow how to huild Feed 'Vater Heaters. ��t!t � Our Improved Berryman is u. H Little Glant," vasUy Buperiorto any other F eed \Vater Heater vr::.,u'" � 

both us to results and durabilIty; 18 years us seBers and manufacturers is the I ric� we paid ----
for our experience. 'l'ry us and Y(lU will know, not whllt you now Ilot know, but wuat you CHARTER Gasol ', ne Eng', ne wIll tllen know. MentIOn SCIENTIFIC AMEH I CAN. 

_ 
llENJ . F. K E L LE Y  & SON, 91 LI BERTY STREET, NEW YORK, U. s. A. I . USED ��\����i ., 

F OR  ANY P U RPOSE 
.. 

Columbia, 

bicycles _ satisfy 
riders who want 
the best. 

Hartford, 
Stormer and \ 

Pennant 
Chain Wheels 
summarize all that is known 
of the building of bicycles of 
the chain type, each containing 
the highest possible value for its 
price. New Models, $50, $35,  $25 

The Columbia 
Coaster Brake 
is always reliable and trust­
worthy, holding the machine 
in complete control and having 
none of the defects of other 
devices of the kind. Price $5.00 
when attached to 1900 models. 

Columbia Bicycles, 
HOME OFFICE, HARTFORD, CT. 

Stationnries, Portables, 
Ena-ines and PllnlPs. 

ar State your Po'wer Needs. 
=­
�;:-

CHARTER GAS E N G I N E  CO.,  Box 1 4 8 ,  STERLING, ILL. " P TRADE MARK D " 
EC A M O I  

A L U M I N U M  PA I N T .  
8irV

a;�st nf/�!���r� °b!i��\�b�b]e�O�k� ���e �rosat::g 
Weatherproof. Durable. Easily Applied. Bicycles. 
Yachts. Radiators, PIpe!!, lI1etal WOl'k, Machinery. Dy­namos, Motors. Apparatus, A rc Lamps, Eockets, Brack­ets. Ca.rs, 8tahons, General Decoration, etc. Sample bottle. by mall. for 25 cents. 
T HE AMER ICAN PEG A M O I D  CO . . 339 B'way, New York. 

B R I ST 0 1. ' S  
R EC O R D I N G  I NSTR UM ENTS. 

Pressure Gauges, Vacuum Gaup-es. \'olt­
metC'rs, ..A..mperemeters, Wattmeters, and 
1 bermometer�, make continuous records 
DaV and Night. Will pay for tbemselves. 
���r�ni��:�,
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IaTS and Specim"" OItan. 
The Bristol Company. Waterbury, Conn. 

M A T  C H FACTORY.-DESCRIPTION 
of an English factory. SCIENTIFIC AMERICAN Sup­
PLEMENT 1 1 1 3 . Price 10 cent., For sale by lI1u= & 
Co. and all newsdealers. 

S � al � S Ail variettes at lowest prlCes. Best nailroacJ 
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Sewing Machines, BicycleEl, Tools. efc. Eavt\ 
Money. Lists Free. CHICAGO ,;cALE Co .. Chicaj(o. 111 .  

JESSOP'S ST E E LTHBtE�[TIlY 
FOR TOO LS, S AW S  E TC. 

W� ..tES,sOP "" SONS Ce 91 JOHN ST. NEW YORK-

.��������������������*���������������������. 
• 

• • 

i TEN=YEAR TEST. I 
�I' The following letter from one of the largest cement manufacturer1? In the 'I� �I' world proves positively th e m arked superiority of THE GRI FFIN MILL 'I� 
• • for pulverizing either rock or cement clinker. :) • • 
• • �I' A M E R I C A N  C E M E N T C O M PA N Y . 'I� - OW N E R S  OF �I' The Egypt Portlalld Cement Works. The CoLumbian Portland Cement Works. Tlte Giant Port/and ('emeltt Works. 'I� - T/", Pennsytt'ania Port/(md Cement Works. The Jordan, N. Y., Ponland Cement Works. �I' Messrs. DRADLEY PULV ERI Zt:lt Co. EGYPT. PENN., August 25, 18l19. 'I� �I' Gentlemen : Replying to your inquiry as to what we think of THe GRIFFIN MILL, we will say that the first G ri ffi n  'I� 

� Mill used in gl'inding Portland cement was erected in our Egypt works ten years ago, where it i. still in operation. Siuce :) 4i;1' then, as from time to time we have built new works, we have equipped them all with Griffin Mills. We have now in opera- 'I� �I' tion at our several works, thirty-seven mills. 'I� 
We know all about the grinding machinery used in the various cement works in this country. but think the G ri ffin 

:) �I' Mill superior to any other for grinding Po'rtland cement and the raw material from which it is made. What we think of the 'I� �I' Griffin Mill is shown by the fact that within the last week we have J!'ivell you an additional order for more mills. 'I� - Yours very truly, AMERICAN CEMEN'l' CO.. :) �I' JOHN W. ECKERT, President. 'I� 
• • 

� The demonstrated success of the GRIFFIN lI1ILL for Dulverlzing all refrac- I:) 4i;1' tory substances allows us to sell them on their eEtabil.hed record. :Write us • � �I' for names of manufacturers who are dally using tbem with perfect satIsfaction. 'I� �I' THE BRADLEY PULVERIZER CO., . Boston, Mass. 'If 
• • 
.+++¢�++++++��+++++�+++++�+++++++++++++++++. 




